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(Emanuel et al., 2011; Musiek, & Pinheiro, 1987) .Yl
e el @llia o 2 dprand) dadleal) @l o) il S oLl il Blaiy Led Ll
ozand) dalladll A Zeaiall & jleall anil 8 Ceadin) Al Apandldall il jUa) g &l jlaay)
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Cooll A 1 pdle cuail) amy aanadl cyaill T (g il 0 Jaadl o Gus ¢ 2017)
il pall amy Caa 55 ¢(RiShiq et al. 2016; Saunders et al. 2016). el sl e

~Yo.._



Yory abad) amll YY alaall Al A alal) Cad) ddae

ool i asas () ol sl eda cla g5 ¢ il Gulill 5 gamal) (a8l ey gl ll il
(Anderson et al. 2013b; Ferguson et al. o=l sl ol Gl b o) s randll
Slas;y J clag Lavie et al. (2013) 4wl 2 Wiw « 2014; Yu et al. 2017).

el el 8 el i1 ety ol (ST ey il il ey oaandl oy il

sl a8

Lo gia g A paill Ao ganall o 8 cila 53 (i o gl g dibean | AV 3 By B an i -
o Adiaiall dpmanad) dadlaall ol jlgal (sand) uldl) 8 ddajliall de sanall ol il s o (i
(ranall agdll (A il Lpmanadl 5 SIAN (Al 3 SIAN ¢ randl Spadll ¢ S gaall o )
Ao il de ganall 3l llal oxand) oLV

8 Ao il de gaaall 3l 8 il 50 (i) Gl e G Aglan) AND D 58 a8 -
Dmadl) ¢ geall o sl Aliaiall dprand) Aadleall il gl (saradl 5 ¢ L) Gaulal
o) 8 cranall LY g ¢ crand) agdll Al dpmand) 3 SIAN cpmanadl 3 ,SIA ¢ rand
REAETI ERE

‘) @lel )

(e Al azeall) g mgliall sl

Aleld e oyl Cang Jall Gl Slllatal dfae Sl o padl) 4pd meiall aladiul &
a3l (o] Apmand) Aallaall Ol Hlga Cpund (B (T yaiie) o gaall oaandl o 3l mali )
) aum g il e () Galll) el i e Cagh gl (Aagliall —

sl aaiaa Ll
V) Cagaually Alan ) Al jally Cpmedal) pansdl Conaza (553 302 (e Canl paina ) 5S5

L sand Adailagy dpaglatl) (Lo sliia - il - o gaasl) ) ) G ylaa (Al VY oY)
sad) e (BN
sl <l gaf il die ()

Lde Gy aand) Cinia (593 (o By Qali (Y£) Candl <l gl (85 de aaa &L
ol g 4) 0538 (5 yae Jaws siay il g () 0-9) G et leef cin ) 53 sled Aalill ol jlay) g da g
.(~,Yi'\)t~$)1:\u&_§\)aj\jc()€_§i:\.a__uij
sdanla) Gl Aie (@)

L i) ) )l el G (553 (g (Tl £V) (e Ly 8 Al Al i oS

-3\_)3;\2 JL”CA\J\ GlSas (= Qe cg'aj 63} 6@&&:.1]“.’ L Al L‘k\.\.ni LLI\J\J}.% @JLQ :\:\AJSA wJ\J.A:} SN adall
e o= i 9 ¢ v < (KA ‘JAL’.A : L;L:S\ @ it 1 g «Caad 3 | Qbﬂa.m ! fé.ﬂ;.i_.'. kP L}u\aﬂ\ ('QJSA.\!.: X :\.\gﬂ\

-Yeor o



Yory abad) amll YY alaall Al A alal) Gl dla

488) ga g cMJM\JJ}aAAJDe\)ﬂYU ddazand) Aalladl) Jhﬁ;\ujr_m:\;‘)dj ¢d23 gl GQJ‘J
A Aandnal il gl
ANSPLEN

Ll 8 dansiisal) <l 0¥ 5 dplis V] Candll e j 6 S

Ol sl Cppdngivsal) Aaadiiaall Jilas o)) 5 <l 5oyl Oy dlas -
¢o (0 0o J81 6185 Jalaa) ¥ | dal )l 5 ) gl A o) il pile o< oA Jalaa |
A (.Lﬁu_é‘)s‘)acm»uua)'\ ML;J\L»\JJQE\JQAE\*\M\):UM\ le"‘a)"&“‘“u’-‘"’ A\t
YA DS 8 e Caxn) ) | el 3o g+ Al L@l | N pew e | Y

oY) L gl dadla clbfiin Jau sia
vy (e liall Zad @l e ) ) () 1 Aas Sl + Al Al o | Agds lelaw ladinl | ¢
v ol (o dadi o Sl 501 Land) dallad) ulbie Gulai | dalladl Sl | 0
I TRV
Y Jsda adly 4l JS 5 anaia) ¥ Glall g ) ganll CasdS | s anllyal 3 Y 1
(o) clodall g 4 jaall
Y) o peie yda¥ Ay al)) Y Ol sl Alaa |y mny cpa Wil a3l [
RETIPL ) B o B 0 P PN ) Gl
o pedanii) sy Y 58 o) )
(;.\.Uﬂ\ 58 £ L)
Y SLEAY) Cil€ae bt s laa ) 2aa)

4SOV Y) shualip 12l (Y1) LAY CilSae Gaaadad dey Apulul] Canll die aas gl
il g (V0-9) O Le ot jleed Gl 5 ¢ oram (pre 0535 ) aandl Cania (593 (e (3]
A8yl peannidi g o(+Y V) (solme CEladly (el Ausad s S g 1) 03 (5 gae Lansia
AV s () © ¢ 83 1) Bl 13ali (1)) Waaae iy s o Laalaa] (i sana () 4 g
(L) €083 T) 2B () +) baoae alygadalia
suad) el gaf slal

(OGal) dae)) aand) Cirda (5 93 3uadil Lmacad) dadlaal) @ g pasdidd 4 jday (V)

gt Chay -

1ila e e Ay jUall alae ) &3 gy yall 5 Apial) & sandl g Sl jall e g 31 2y

Aalleall @l jlgal Ao 5l il LAY slae) &5 A el g giaa e s Y A el -
Jae (8 OpaSaall Baliall (e daps e 438 ) 5l daill (i je ol A8 )5 Adst (8 dmand)
8 Aagiual) 25l (5 ginall daulie sae Ao Cadll g g il i) ale g dualal) Ay )
G el L)l il LaaY) oY a3 el (S () saaall Cua (e Canll
Aaadioall A2l

ige A (e Lgina s 1l A Ul (5 gine A2 lpa Bale) o8 Cus 1Ay jUal) dpva yy Ada e -
1 s Aiciall Lalail) amy Ble) ya ae daa

-Yo¥Y.



Yory abad) amll YY alaall Al A alal) Gl dla

DAY e el U auatal sl s 28l pead) il el (e ol HLaa) s -

A8 L LSV 5 Az g yrall Ay el @l i) g ST 5 jeadl Ll (5 ginall o axdl -V
Al L) HLEaY Jilad)

Jihall Al Ue Lo Zdacaiall algall g <l LEAY) Cilagdat apass -

Angall (o 0 gllaall i il a1 JSG e o 65 Jlia a5 €

B_SIA 8 Aiaaiall algall e duza g pmall ) iall 8 el Ble ) ye -0

S Gl sl ) g s ) pasadall wlaiay Y gl aaly i Jlue (8 Gl LEAY) Jas T
(U ksl las)
Dy pand) Cinda (550 e 2 Ausad o Lgadal &5y jlad) A g (e o lgiY) dmy

rsde o g gl elly g caadall ¢ lal Ui Aae ) Jlae (3 Guanadia s olaldl

Z\JJM\ QMJSAQAL}AM\‘;Q ..J:mm"éjﬁ -

Fage 5l Ll JS (8 agie o gllaall 3003l agh —

A o Had) IS0 Ciall ¢l aaat

LoDl (il Ao« paall 358 G (e (a sadall il £ sanall @ geall dailio a0 -
kil

agilal el 1 gy Anadlill Clila) aia ;) A (e g iS)) il al) Cla daia (e ST —
el Bana jy Al 4 SIY) s il Lgiias 5 jLaaY)

Al el o) o) alg

elgiidl S gla U 5 LDl (31 sy 15k dye all algall s <ol HJLEAY) 8 a5l aae anlss —
Y5 ALl Ges as sl g dy jUad) b S e (10

e Jib Gipa JB) &3 dua g el (g siae il dal g Dpa o LaBY) e -

Cli e G pad Jb add Gpay (eanagill il = o0y JLEAY) Clalsd (el
(REQY!
b

rdpaddnl) 4y Uad) alga

ANl el o el LISE b Apapasill Ul o S

sassidl o5 e 48 e ) GagsPhonological awareness (gl Sl Y

Al G jad) ciga g (V)

8 ksl o sadall e allay 5 ALISN gl g Jadd AGLA o &85l jelay g (pxa ol Ll A S
a5 AalSl J gl 8 Caoall Gosa 05 Of (S G tdmans A Cajall G pea el ) A

-Yov.



Yory abad) amll YY alaall Al A alal) Cad) ddae

O5S0s (S e ) aaly Vg Uelaw LIS Sl 5 @l pua) (i je alys gl 8 sl 4
a@_.)ﬂ‘s,_m.uj\J}Aﬂ\‘\.ﬂ.}.}k}d\ﬁlﬂiﬁ\MBLC\JA&L}J\.LHJLMQM\UAJC

Lll(Y)  delu()) O posdlia
daldl) (e & gua Cida (2)

o ARl Jl el s A (e Gigea Cada die callays WS ) G gadall aaig
Ll 3k e lgie sl Caia ey sl ASH LA agle 5 AW Al A ) Caiatiall
Aagaaall A B8 e

BN (3) JUEN RS- EN [N \ENP B g

e e IS AN Cag pa e (gm et o AalS ) (a sadall i g 1AalSl) G g 48 24 (3)
Moo Al A aie (S35 ) i il ety g yall e daraal) ae

[y 3l
b A (&5 Sl g (e il ) (e gnial) oy 240 gea pdala (e cilalS 0 65 (£)
158 Sl VA (0 A i oy cgiad 25 bl o3 gan e ¢ ine

Ja 2 Jbs
Auditory Discrimination (el il Ll

o ey pall dddamall cLudV) ) gpal u A8 El e el e a gndall B 08 iy
JENA{ PN (FCH VR B TIVL B P S (P TCR NN |

:Q\MV\M(\)

alin 8 Lerany Al oLl of o VT ol il piad ) pua) Giamy () G snial) paiany
e law Gl LEaY) SO Qg ol saall o28 jay (pe sy Gl al) e Capail) 4gle 5 dgalad)
il da YA (e agle Taraally @lld 5 sl 8 1) jlialy e
dleaa (Y) Sl () s ;b
14e gaall dalsl) JLEA (V)

Lemans A AalSH apans e 5 JilaS ST o el (e o o helow QLS (2 e o6
eilaall da ol YA e sl AU a8 e Ladaally
Jika (Y) Ju () Jaba pr ;e
Aaliaal) § Agaliiall cilalsl) g o ga¥) (%)

-Yot o



Yory abad) amll YY alaall Al A alal) Cad) ddae

ost CalSl S aad )l adi WS A (ialS 1 a ) cpady ) e sadall adiog

e bl o i ialing el i el I WS 1) Wl caliall da o) e (V) a8 el
() e

S5 -l

(nto
N

sAe panall Al g < guall (s fa A1) AadSY) LS (€)

N s Lprans ) A (e sV i padl ety T ) 2K

Gisil (¥) 5 () Pl b 1 e
) < gual aaali (0)

Lo dpaas e Lkt 48K e 38 Sl ade allay g ¢ gadall e Lol ClalS (e a0
@ sind A dagaall A Ll a i o(ae @l gaal) Vol Al sl il geal e (o giad cailS 1)
A da ) A e daaall LK 68 e barall 305k e dish 2048 ja e
g25(M) oo (V) e
shasdiall < gual (V)

N ol 8ariie il gual Lo (5 5t CulS 1) Lo yasd adde 5 GLSH Gy ) (e sadall aaioy
24 (7) % (n B () b e
auditory memory  4smadd) 5_SIa) (LG

o GllS (Gl il pal (e drany Loy BlaiaY) o (o sadall 3,08 (500 4 e ) Cirgy
Al algall o Jaiiii g cdmans Lo S3Y Of aadaion Ja 5 cJan

1l gua¥) 3813 (1)

e o VT il gn il gaal Bl gall Jils o€ Al il gal) e de sena (e &L
e by S5 Y ¢ 510 g e day Al il o ) S Cigea JS e aag duie 3 3 yi6 lia () S5
Al i gem Lo 3 (585 Saall JVIA (g Lelimas g g el gua) 028 S

Gl Sl — Sw Al — gl p b
:al8 ¥ 3 813 (V)

Koo 31 o1 S5 s 4

Y1\ -l

-Yoo



Yory abad) amll YY alaall Al A alal) Cad) ddae

scilalsl) 3 803 ()

dy o(4nl) Gsa ey (SIS0 e am (LSl e de sana ) pasadall adiiy
Lo ) LS S s a4 e

B s GBS e

s Jaal) 8,5\3(2)

\&&WMc(m)u}\a‘;\ @\y\~JJJAmccmd&Q\uaM\
Lerans ol il S5y S5 4l 4l

5 &1L Cal A5 - Jla
Sequential Auditory memory sl dsadd) 5 814 slal

Ouiy GlalS ol a8 i (e ol oy Lo SN o (ja gaiall 3,08 (uld 1) LAY 10 Caagy
& pelan S8 LI S G pall o A6 Y1 (e de gane ddle (s e e 531 il
A g L 2y i il iy dnas e S0y 4 68 O (31 5 B30 22y e Callags
PR YRE ST I
Auditory Comprehension ¢ aaw) agdll sbuald

25 5 (a saiall Lgmany Al Jaall sl Cilagdail) ol el 3 agd e 5508l HLaay) s iy
A aleall e Jaidy s dagaaall i) dee 3ok e 4 callay L

1Y glaall g cilddal) (V)
NS)SJM&G}LQP\MSUAJQeaaeacdjliajﬁ)suyuuwﬁ\wc})ua}ﬁ

........... &yl 2al A e B i L

rJie Aleall (e agdy La (385 dnuliall 4K jlial adde 5 iiadl 4aK L dlaa (i je ol Sl (Y)

Jadl(v)  gladi(Y) M) b £ Jany

il (€U LIS G ()

o2 (e Bbe Alex 05 O 4ie glhaally i e e LS (e de sena ) pasaiall aaiy
Al - paal - e el

Y ol andy aaf (%)

ddaasia dlaal) sda S \J}(\/):\AE\L ,)L‘:‘AL’?JS".J 4M\u4:u‘;;\ ua;;ﬁ.n&\c.q.me
Aakala dlaal) culS 1)) (X) idle sl

el Lgisl elandl i

I -1



Yory abad) amll YY alaall Al A alal) Cad) ddae

raly aaind (9)

Yo e LalalS aae ol 5 aa jleel Gl ) il slaall any e (5 5iad 3538 (e ALy
o du A a8l Jlal) agle 5 dGelas Gl LAY 5 ABGY) (s (e Al &3 dalS YO )
Aaaaall 4aY)

Auditory attention (sesd) sl slusbu

cb)ubau}aj\&mmz\_\:\u:u{a:\u\ ;LEQ‘\‘ALUA};M\B‘)&GJAJLI:\AY\ \M%
(Riiie) Al O saal G e (pae Gsea g law die A dlaial sl e 5yl Sl
;QM‘MNM\(\)

3ohae Flke o hrally 4t (allyy chaelie dgia) Qi Lo Gl gal e Ay
st o Yy AdS i o dgnll Gl sl e Cipa P8 o s Ggea pen LS Glilill
1& gamall a8 1) paali (Y)

ole bl (o saiall (e allay g cdalisg Ay ) @l yi e i V) (e de sene e &L
e i Cagu sl duca s srall Al Y Craa (e (ama ) 6 Lans die Cililosall 3 jlae #Lide
(1) d) Corans LS (lilisal) 5 jlanse) #Uide o Jaxaal) clia (o gllaall 5 cdalisall o8 V) (e
14e gamall daldl) gf adablal) yast (Y)
rdlie ililosal) 3 jlase Ao Jazially o il dca s peall Ol ) adaliall (e B2a) 5 2K
5hue) Zlide Lo daraall @lie (oslhall s cdilisal) 45 puall adaliall (e dae ) aaiad Cogas -
() adaial) 13 Cirans WS (clilisall
(Cliluaall 3 jhaue) Flite o Tzl @lia o glhaall 5 Adlisall GladSl e 220 ) aaiad Cagus -
() Al 23 Carans LS
sdaracd) datlaall &) jlga 4 jUadd 4y e gSad) (ailadll

@l gl s de o Lgidat &3 4y jUaddl 45 gl ol HliadU 4 yie sSoud) Gailiadll (e xS w

1 k) e Y
shalaial) cile garal) 302 ()

8 yailly saliaiall Cile ganall éM&JLLpL”JMIU}SAM Sl LAY (3aa (e (3aadl) g ®
& pern adall) Cmalall agil 8 (e Ao 5 pand) Calaa JULY) (e die G 358l e

-YeoVv.



VY alaall

Al A alal) Gl dla

Aaxind a5 dgmand) Aallaall ) jlea & Aliaial) 4 Uadl AT 8 (ApesSall el

& ose WS Zlll Celas aall (8 G slade e (il Giie saaalT-Test lial

I*dﬁ%

Yds

Loeand dalleal &l jlgo 5 Cpoled] agil il s pasl) Cilanin JSLY) e gane G (55 il UV
,(f‘z’:fdéuj/‘_éb.‘z ‘ f~:)d@.;,r_>Ld/)

Dl aas | AV reiag i) ady) Lo gial) ic ganall aal
g Jall

S0 | v,e) | YY,AAT Y,(A | Ya,1v0 Sl gl o 5l
S Y, ¥ | Vv,8) ol Gilaz ) )
Y,(0 | 00 | V),vio S, Y A | ¥Y,evo Sl el il
S 5,EYA YA, £V gl Gl )
YT | e | YT,A0, ¢,Yo. YV,¢0. el mandl 3 SIA
S Y,FAY | V),Y10 ol Gl
V21| e, | V,ort LV | Ye,vo ol [ Amandl 5 SIA
S TATE | VAVYO ol e -l
YYE | 0N | Y,is 5,08y | Ya,0.. Sl o) adl
S S, ATA | 19,0AA ol Gl
§,08 | 00 | VY,in0 ¥, V1| Y¢,10. Sl el oLy
s ¥,a¢n Y.L FAY ol Gila )
£,69 | +,0) | V4,Y00 Y4,V EY | VAY,YVO el LK) a Ll
S Y.,2\Y | av,c04 el Gilam

Colaa e gane Gty ) (g stue die Adliaa) AVY DI G558 2ga g Y0 (e iy

e 138 2ay 5 i sanall G adl) (& A Uaall 45 5Sall <l LAY 5508 ) el Lee g il
:Corrected Item-Total Correlation gaswas) s ¥ Jalaa Gl - (@)

Al il A adl As ay o B WA S Aa ) O paeadd) LY dalae Glas o
Sl da ol e 2md) ds jy Cada 2my A HUaall AN Aa all g ey IS As 0 G sl b)Y
s Gans omandl dallaall 4 jlay Lgie 435Sl il HLia¥) Baa I ady Jaleall 128 5 ¢ jUall
Aue il Laalals 4 HUaul) Leie 45 5Kl due Sl ol HLad s dasiaall s HY) 5 llas ¥

-YoAL



VY alaall

Al A alal) Gl dla

LNSPLEN

Lo o cila e L) allf il Slen¥1 5 4y Ul el ol HLis Y/ G Ll )Y < lolea
(TE=0) 2ell ST A ] o o sdl) L)

Sally adals ) = Al JLaay) Sad) Sally el ) = Al Ly Sad)
k%, ,099 Joalill oy all s <13 [ 5 <1 ) ik, 079 Al ¢ sanall igaall by | oo s
Aal REPO
L TVY Al 283 5 S5 il [ #x.,£A9 Lt Tl e 5 e Uil LS )
kT4 q Jaiill LK 5 S
*E 4 A0 Y shaall g GlENa) | 4l %YoV LKD) (85 yn 48 j2a
k% AQE e jél) Jus) (sxand) 3k 0T A A5 e pdalie (e LS (5 S5
k% VYY Jaall (o5 k%, ,0VY ) geal) juad | il
**k.,Y00 ye\e:_ug_\;\ *%,,09) XLM\MS]\ olasl M\
k0 AV al 5 i kT e | Adiad) s deliid)l Sl 5 cl sal)
F0,¥40 | gl e Ll daral | sl V) k% .,079 o gaall (puiy o ) ALK L)
orandl e garuadl 3K J 51
SRR £ sasall 28l 123 ) %, ON9 3l ) goal dyaat
AT LS ol adaall aans ok 4,V 8a28all ol geal) agaa
ie gandl 3k LYV <) a5 803 | 581
V14 Ad VB K1Y | Al
kY ERNEPNE
ik Y Jaall 3 <13

.(Y‘Y: Y_U)Iu);@)m c(~,~\)djl.md.'\c Jla ** 4.2};.[4

GAE L S EAY G e sl T sl Ll Y1 SOl ad OF Y J s (e gl

RV JM‘_AG dml.u v d‘,d;.twusgﬂ.m;\ :\J\Jﬁél.g_::\mj 6:\:1JM:\_1‘5SAM «L}\J\_ﬁ;m
Cada sy Ay Ul KN ds ally & Ul Slasl (e ay S Tl ) Jalae il Wil o35 6l Liay)
Aol 4 jlaadl Syl (e dey IS (g Bl Y1 COllae €050 a gy Al Aa all (e 4l

A el A0S

€ Jsaa

Lol o dadll da po ida aay 4 L] LS da s 2 SS a0 (o BLT ) Y o 0oles

-Yed .o

(TE=) LS



Yory abad) amll YY alaall Al A alal) Cad) ddae

da Al Akl ) aad) A1) A jally adals ) aa)
4t 4,081 4 dalt
PEERETON ) Al 3_SIA0) # 0TV | el el
*Ek 0T Lf"“‘d\?@l‘ **k ,09¢ M\M\
¥ . 040 el oLy PNV el 581

(TY= Yo0) Am Aaob o050 )) (5 simua e 2 #% ;4L pale

vy YY ‘_J;\ -2 % LJ.'-UL‘CJ\JSS c;..a.d\ LLL\_)\)“ uvml.a.ne:\ﬁui ¢ djh L)AGAAB.I
Al AT G e Jis L £ U pins (yne LS Liloan) A3 o8 Lossan

LS gl Caplan 5 Glamall Lgaamy 4 Ul 45 6€all sl (g ol )Y el il g
0 93 (A (e

10 Jsan

(TE=3) Gl ol g el L camss &y pLal] L ) s o L5 Y el

N agdll 3 S 3_SIAl) il < sl NP

rand xand Lxand) Lmand) rand) & el
Ll

) Fyall ol

Y k069 ol el

) %k, 007  k%.,£0) aand) 3 SIA

) *0,7179 Kk, 0¢Y *,749 L) dunandl 3 SIA)

Y kEL,E79 xx,,070 *o,199 kL ET¢ orandl agill

EENEEE *0,719 R, FAY k£ *4,7AY ol oLiiaY)

RV e RERGVTO RRGAVE kRO ALY kR VEQ ERELTLY T da

.(\‘VZ Y-O)&gﬁ:\;}l}(n~o) ngimmfd\q* 6(~,~\)L55Lmdicd\d dok &JA.L@
lla) @l e Jay Lae Wilaa) 401y Bl )Y COllas o aes o 0 s3a (e oy
AN A Al g Gamall Lgazany & jUadll
iy ) il ;1

Glay ald Cleal Kuder-Richardson oswe i) - 508 dalae alasial
VO, TYA 60y TAT) Ll Jales ad qlis ol Gl b A Ul 45 KA ol sy
5S¢ mand) Gl ol e i) AoUadl Fil LRI (A) e, Ve T,V
Ugha a Leasen sy i il e (aanad) ol ¢ randl agill e liil) dmandl 5 SIN dpmand)
Sl Sl Al aead &y jadl &l Hlid) daSla cufy Laa oAl

Computer based auditory «ewall o aliwall aewdl cuaill maliy (V)
(OGald e htraining (CBAT)

=) oA Al dpand) dalledl @l jlge et ) el Chrgy el Ciaa

comandl agill A il Lmad) 5 SIAN Al Amand) 3_SIA ¢ aandl uadll ¢ gl

=Y.



Yory abad) amll YY alaall Al A alal) Cad) ddae

e (8 APl Aa jally SV Cagiiall b aand) Calaaza 20a30 (5] anddl oLV
L sand ddailay el
clall A e A pail aleal) apasi e g S o3l el adie) sdasiiual) cilyidl) -

s o) s Ay sl Arad Sl 40000 a5 e giiall Ay pad) 5 A5 geall < ) rall apa ) diLal
Al o dsaall Ay Als

e s pbas e malill (5 sina ol (8 Glald) adie ) sgmalipall sl jibaa -z

aladl Gl lgn omandl cuuill) Ginall il piie Joli gy saadl (gl Yyl -
(gandl) Gl Ul cpmand) Aallaall il leal A 5 ISIY) Cappaill el s cdpmand)

il il ia il gl ) A yall i sadl s bl -
sA8agiuual) 444l -2

Ll aend) Corn 553 23 (e die oo S S apail) malil) adal
o8 Gae calda V) aanae g Al Als jally e gSall aaladll o el Jas giall
AY Y oY A Ll all aladl 8 e i () 0-9) O Le s lac]

sgalil) Wl o gfy Al () -
ekl e capail) d ga @l slul aladiu) m
el o el LT 5 el Coslad aladial m
2 sadall Lo ol Alatiad JS aap ) 8 Al j LdaS i m
e dass gl e thage IS (3 b s G 0a gy S g pall B Glgall £ 0 m

e % A O8] 6 siue () Jsaasll any V) addy (53 (5 sl () (5 slse o JEBY) S Y m
Aegall 8 iim s yaall & yiall dlaia) 3 4

Adal) (e Cangll (B (e el Ll Al g5 cdal) A1 Abeaial

Giled) (s ginall (8 Lalls Jgmgal) s 2 Al ) g e dl) copuiall (K m
skl

el s &l ghad g
$VJSE A Ao gall il gladld) (38 g ali pul) ananal A

St



Yory abad) amll YY alaall Al A alal) Gl dla

agea S il ghal) aaas

gl cladatl) o A pd) < pial) ypas3 A §_k il LS8 yaal & ol 4
L g dlaiaial) Aardioual) ¢ 3aally )8y oL Laga JS (b Ay il daa i ghd

daa ) s ya
Jaad P
Publishing Testing Coding Design Analysis

|
o

- . . . N . Ale gl yull (G
3 gal) Aaa y Bals) ) <& Jalas e o el pa e i ﬁm\

) G
bl g sina -

O5Ss O o) el (e slgiiV) dmy a8 gy 2yl galiully Aaldd) Gilaa ¥ ;Y f
0l e 153 il

Calaall Cangll 13 a7z jan g ccilalSl) g g padl <l gual g Al i pual o ity -
Al dpe dl
(pal) - S - eial) O LS ja dilagd) Cag ) il paal e iy o
IS A5 pall adaliall e ey o
Acclial ye g deelindl Gl e G2l o
Lema 5o AalSI) (3haty (g (AT - Jay - J) Al (e Caja Cigea Jihall iday o
JRICEN]
al) L g Al (3l 5 (AT Jang - Jsl) Al ) Coa gua Cany
al) L g Al 3l g o( AT - dan s - ) Al (e Cia Gipea Jaiiay o

(@)

Az oy el Yy cladSlly (g all i gualy Arad) Al Clsad) O e -
A de Sl CalaaY)
(... A sall <l 51 - Ml sall Jils 5 - il saall) Al il ) G Jaer o
Adagioal) LN LA 5 de saall LS (e
A i dgbaidl Kl 5 il pa¥l G e
sl 5 sl aall g (s
Aaladl ) gl g sl ) gl G aa

O O O O

-viv.o



Yory abad) amll YY alaall Al A alal) Cad) ddae

Al Aol Calaal) Lgtiad 7 jaiy s Ao gamall Jaadl g cilalll g il ga¥) agdy -
Bl ) A suadll ClalSl (e ety GlalSl) e oy o

Lo 5 A Ca yay

LY slae g Gl GBSl agdy

2l g0 jaall agdy

Aleall 8 Bl ¢ Jall JUaS) JA (e dleall e agdy

Lalha gl dleall 028 dana) dlaiul slac) s de sanall dleall agiy

(siza Gl Baia e 0 oS LK) 5

0 O 0O O O O

A Ao il Calaa ) 4ias o jan s (Jaadl g ccilalSl) g jadl ci gual calB YY) SN -

T At () a8 (g LieLews A5 pmall Q851 S

A el ) a8 ) et il Gty Lo ale dim g el B Y1 Sy

2l gaal el s e e dgle Ay yaall g pall Gl geal SHG

0 ix aaly Giga e iyl (el e dagjed)l Cigiall Gl geal S
&l gl

S et Jin AlS e e duia g prall LIS S,

S aad Jia AlS (e i Sl ey agle A g prall ClalSl) SN o

LS (ued s (el (e 43S dile A g pmall Aeall SNy o

O
O
O
O

Llaia) plae) g (@lalS (adalia i) gual <ald i) Ao gamal) @i pua¥) ) olilY) pobiion -
Al A i) Calaal) At 2 a5 i g meall clagiail] (339 Apuilia
Dga plaw die de ju hariay o
Aaa ad ) glaw die Aagsaa Alain) ey o
32220 A Sl (g pdlle plans oo Anpna Al s
2l 3 jaal) 1Ll
Amandl g padl @l aal) 8 Al ouoall el Jaly @l jeally Alaind)
Sl mall ;8 Aliaial) (g ,AY) Gl aall ) A8l o5 siua ol Aglaa JS 2ay A1 EY) GlalY)
il e G il U8 e ol oL Apanal) ddugadl) dalal)
sAdacatial) algal) (LG

Gl lga e Bolgar ald Jsmase IS OV g 50 T (e Al A1) sa (b aliall ()5S0
$1 Jstn b A ge A LS dmandl dalladl

1 Jsaa

ot il ol yull 6 dianniall algal)

SvAY .



Yory abad) amll YY alaall Al A alal) Gl dla

oD NLE Aalad) & lee

cne e (5 S 3 _)lge JS] diacaiall algall ' L
Gl s gime | QU5 s 3 e

\R! \R! \R! g all &l gual e o il

K Y K Aee Liial) LK)

e Ve Ve i geal) pdalial

A\l A\l A\l wﬁ\u})aﬁﬂ ‘53}45\‘5:}3\

VY Ve Vo LK (e g i ) )

Yo VY Yo Al ) & en AL

Yo Ve Ve A (e & gem Jlaiiad

Y. A Yo ) e &) geal

Yo Yo Yo de sanal A4Sl ey i)

Yo Yo Yo Al il g ol pual) coranad) aail)

Y. Y. Y. 3l & gl )

Yo Yo Yo 251 & el

Yo Yo Ve FOTSTIEYA

Yo Yo Ve LK e

Yo Yo Yo Y glaall g clddlall

Yo Vo Vo ;Q.A;J\}JJAAS\ nadl agil

Yo Yo yo Wadll g il guall -

Ve Yo Yo JSI

Yo Ve Yo Jaall agd

V. Y. Y. Aaa o sS clal Cis

Yo Yo Y. KNSR

yo Yo Vo @uﬁ\eﬁJi‘ylsJS\b

Yo Yo Yo EPAEENN . Lo

Yo Yo v Ll oy ol S5 iﬁ‘;ﬂf\

Yo Vo Vo LIS 3 SIS T ’

Yo Yo A Aoaalill LIS 3 S13

Y. o e Jaall 3 S13

K Yo Yo G paa panid Ll Jarial

Y v e i gl |y

Y. Y. Yo dc sansall LS ) adaial) 323 .

s pail) bl slagl

alge Ao Jabll elol o o A pa duda Vo — e e Ayl Glulall axe # ) 5
Al sl e @l ¢ el T oo lae e Ao sl A Glada G Jamay (a3 il
SY A ol alall e JY) sl Al Juadll ia il ¢ YO ASY VAl all aladl
1ok Jalally pala gt Y Slea panadd ol OIS Eua g0 58 ISy mali ) Gukai a3y 2 Y
I OS5 (JalaY alaay Gl g8 Y 8l g5 aae ol el J30 o) s i 500aS 5 jeal il 53 el
Ada S 8 eadll il el pll e Jgdal) dat Sl g dald Hy e 4S5 ardii aul Jiha
Gialll e 8] 2 5ny ae 4y algall olaly o il Jalall o iy o5 AR Audall Cigll Cus g
Jadall gl LT claa Sl oy sl

-re o



Yory abad) amll YY alaall Al A alal) Cad) ddae

gkl A (e (3T

saldl (g dan e i€l (s sinall (e o galinll (s sine B (e @8I dal (e
bl Gl oS J o agils it oY dalad) Ay Al g 45 5 Al g daesiil) o glall (A o] ol 5 (aaSadll
s cgmalill (s sinal alaiall Julidll ot ) 3 jlee IS ad Al alead) daulia ¢ pail)
s b Sy Y bl e o a5 s S el maanal i A sllaall G3baadll Jee
8 slaal 2 sa g aae 5 ool ) el (e 2SUH iyl HLia) Jeed Gana yaall e €3G e 2303
O dwad o Jasall el ) Guadai &8 o5 canles IS il jall el ) a5 cdana jall 31 S
bl (5 sine qa Jalall e 200Dl 3508 e g sl ¢ yad IS Canal) ol ol (185 de (10
a5 zabill L diaaiall gy xill algall 3 zlaxiVl g o geal) daiDle cilaglaill agh ¢yl
NBIP EPV AP I

sdoracd) Apllaall &l jlga A Adajliall g A 2l (pfie ganall S3SI (o (383N @

Gabai J8 Lrand) dalledd) @l jlge A ddajliall 5 A sl (e genall BISS (e 38l o
Luoadll Gfic seaall Cila ) Gllawgie gu @l VY e RSN BA e el
— Ol Ahan) sl aladiuly Lead) dallaall G jlee Ayl LN Gl 8 ddaglall
el Ao g Ailan) Loy (U) dad Clas o3 Cus ¢ Mann-Whitney U Test"
8 dprand) dallaall ) g (B (e sanall 0SS (e @Rl Adagi jall LAl i e a3 <SPSS22
1Y s (8 ali ) Bk

Vs
A dlleal) ol jlga Ty pUnal L) ol il 8 Al 5 gy il Cprie sonall s (5 sl
aya U g s Logie 2l dc gaadl Aasy)
)

Yy £4,00 YYE,00 VY, é0 I dalia Ssall el
Y eT,00 GLIA N Ly ) )

«,090 ¢v,0. YeY,00 Ye,Yo Y. ihla csxanall il
VYA, 0. YV, TA )Y Ly yas )

«,Aeq ov,o0. YYY,0. Yy,Yo A il domanddl 3 SIA
YYA, 0 Yo,VYY V) a.u..g‘)aﬁ

GYYY £Y,0 0 YYEy0n YY,60 N idalis Tl Amad) 3 1A
AR LYY ) Jay jad

GYYY Ouyun VYo, Vi,00 Y il (sxandl agdll
ARR YT Yv,00 AR Aoy i

vyAeo 0),0. YeT,00 Y, 0 Vo ihla (sxanall sliiaY)
VY£,0. VAL,TY Y Ay ol )

NN-ERY PRI YYV,0. YY,Ve Yo ihla Al aa Al
YYY,en Y oYY R a.\.\..g‘);i

-Yie.



Yory abad) amll YY alaall Al A alal) Cad) ddae

Ao ganall Gl o () Gilaw sie G Afban) AV QIS B3 8 25 g pae YU 52 (e gualy
s (U) e il Gy e Aalladl o lead LU (ol b Aailiall e pamnall 5 Ay ol
bl Gadat J8 il jleall oda (8 ddajliall 5 Ay 2l 1 (pie senall H8ST ) yady Las Al
:@‘ﬁ?‘ &) gladl) IS

Azrand) dadlaall Ol jlga el 4 g ST dpandll) 4 jlad) slae) -
Ol A e 4y plad) s -

Agrand) dadleall ) jlge dpaiil g S cranall il el ) sl oY
Al Bl e sl -

Asrand) dallaall G g 4y jUad L) Guldl) e -0

(28 U Al 3181 e o i) el yall cilds gkai -1

Agrand) dallaall @l jlga 4 jUad sand) Gadail) -V

o sl daia (e gaall 4y yial LU dilany) Cadlul) alasin) -A

Eaal) il

Statistical duelaia¥ alall dilasyl o all " Slanl mali jall aladin &5 gl Jlal
package for social sciences (spss. V22)

:Js¥) Gl ! i) i e

Ja sia g A padll de ganall ) s 50 i dan e o Aibean) AVS QI3 Gy s ()

o8 Aliaiall Lpmand) dadlrall il gl pamd) el & ddailial) de sanall o) il 2 ()

aedll il Lpmand) 5 S G Al Agmandl 5 SIA ¢ aandl uadl (Sgall el
Fan il de gaaall ol il allial xand) olEY) 5 ¢ oxand)

A s 8 LS il )5 300 iy s — e M LA aladial a3 a5l 10 daa LEAY
A s
hilial) de panall s 4y paill de panall Cila o iy il sia (o (35 ) UY0
Arand] dadlaad) < jlgal (sredd] ulidl] 5

i) (Z)as sl il gmandl

XA AFR A Yyuo OAyr e O,A A il ‘;_\JAAJ\GGJS\
YWY, r  Yo,VY V) Law yad

v A Y,lVeéo Yoo OAye O,A Yo il ‘_Tsm.\.d\ Dl
W¥ e Yo,V Y)Y Sy yad )

s ACA AR Y,00 ov,0. o,Yo K idala Aamandl 3 SIA
YVYY,0. Yo,VY R Aoy ad

.



Yory abad) amll YY alaall Al A alal) Cad) ddae

o VYVYY \RAR'S Oy Tegen Tyee Yo :&.L:.\L..a :Lu.m.uj\ DJS\JJ‘
ANARTE yo,00 Y day ad Al

Vel YyeYY- 1,0 T1Y),0. 1,Y0 Y. idalin W‘?@M
Y94,04  Y0,8) Y Ay yad

WYAY Y, Te A Eyv e 09,0 0,4, K il ‘:J.Auj\ oyl
YWY o0 10,1 Y)Y Ay yad )

yAge AN A _ 00, v Oyun Vo il 4K da Hall
Whheo o YT,es V) Ay yad

B8 sns Gl ey 13 5 A gl Lgiad e J8 A sundl) (U) 4 O A Jsia (e ey

A Gila )y dassie s dawadll de saadd) A 8 Cila ja G Ja gle o Aileas) AYa )

il de ganall o) sladl b dpandl dalleall @l jlgal aeall Luldll b 3ol de ganll

Sla i Jawssie n B3l 38 Ll alaal asa s A Jsaa (e e s U aaa Gl

S leal gandl Gl el e gaaall 21 cilay i dagias Bawadl e gendll

Ol g Omand (A bl leld Cufy Lae (il 138 daa 3iahy UL ¢ el dalledl)
Sl il e o) 8 sal Lrand) dadleal)

Gl 3 Ay 2l A ganall ol 1 s 5 iy e i (G Ailean) AV I3 (3558 28 5 (@)
S ¢ mandl Saal) € seal) o sl ;8 ABil) Lmandl Aallall il jlgal (x5 o oLl
Lﬁ..‘uul\ u.u\_\s]\ c\;ﬁ\ L; gm.ml\ o\__ﬂl\}f\} cgm.uj\ ?@S\ c&.\a.\\ﬁﬂ\ :\:\M.\.\J\ EJS\.SX\ c'é);j\ w\

Wilcoxon Signed 4k ) G‘ij OS oSl g LA aladfin &5 a8l 13 daia HLSAY
535 domand) Aalladdl el ledd ganally Ll cpaldll o 5540 A3 4 e Rank Test
FAdss rmase LS (Z) sl alaaiuly 958 Ao Glea

A NEPLEN
B Al el sl Ll sl s il '
axa (Z) YN g sana .E.u}lq A= a0l ol Aalladll ) [\ VP
¥kl o ) | Jomadd)
'aA%' Y,‘\D\'_ AR tyt N :’\-‘n-‘-"‘]\ &_\3)]\ L;U“‘J‘ Ls‘-'}j\
T Tyeo N gl ) )
AR Y,4¢4- Vot vaun . ULJ\&_\S)]\ M‘M\
Ty e VY daasall )
AAY Y,9¢Y- vy O . Al el Amandl 3_SIA
1-‘," -‘," \\ a_.\.;‘}ﬂs\‘?\s‘)l\
«sAAO Y,aYVv- Vo vau e . ULA.&\S\ g_ﬁ)]\ w\ B)S\lj\
Ty Lo Y sl sl il
A Y,d01._ vy Vot . S\_JLA\HS)S\ &mﬂ‘e@ﬁj‘
T, Ty AR Ao gall i)
AT Y,UvYo e vy . i) s ) JESINERY
€0, Oyun 4 :’\-‘AJ‘M‘—‘SJ” ]
GAAT Y, Gy TR . Al LK As )
T, Ty AR Ao gall i)

-Yiv.



Yory abad) amll YY alaall Al A alal) Gl dla

) Slasgia Gxovse ) AYS (s shue e Giliaa) Aly 358 3ea s 1 s (e il

o) 8 Aprand) dallaall @ jlgal (sl s o Lal) Guuldll Gy el de senal) o) 1 il

Allad ) ady 1385 (350 od¢d JuS Al aas dga s Ll 40 (e iy ggsand) uldl
Sl il e o) 8 sal Lmand) dadlaall ) g Gaund A gl il

sl Cilaiza JlaY) (5] dpmanad) dndlaall <l g Cpmani] oranadl oy 5l el yall lae )
o bl Hlgall 038 5 e gulall aladiuly Gl g AV o laally Cpedal) aand) el (553
pedl) cdoail) damand) 3 SIA c(Basal) pe) Boadl dand) 3 SIAN ¢ rad) Huadll ¢ S pall el
Ly el de ganall 31 ool L sale pund 2 sa g Cinndl 2l ekl 5 ¢ orand) BTV orand
bl ald 1 a8 a5 manadl dallaad) @l g pen (8 ol ali ) il 2ey
SV s sinse Ll (g Jilall s s Jila IS5 Aalal) il il el s ) sa il cuaill e
Al Lo GUaL Hgn jeally g 1D JS a8UISA) 5 481508 o e Aega JS G (5 e e
zeiliall Aa gl aladiuly o o Al AlatuY) waii s Claledll agh e Jalall 5508 e il iy
I Jemy (i a5l A puill Adal) IS 550 e ST A glaall Jilall b 5 (539 Saal) |
¢ amaa IS @Y gadll e ZA s s s sand sl Aagall Ja1a (5 st JS 8 o sthaall EY) (5 e
O Aage JS (b RS Ay lall JSE e Ay il aleal (m ey OIS @lld ) ALYl
Ao gile <l jma aniiy cpandl Amia JUl daulie 4 a5 e Gl e Gaaliy ¢ gAY
A xill algal) e elaV1 8 et e Jakall Giag Laa ¢4 slae JS a2y 5 paluse dnal ) 4335
Asalall e Coagl) (a5 Aledl) s Al JuS) 5l 52l e

Talebi et al. (2015) ; Tawfik et al. Jie Sl jall e pomll 25l s (@5 AU 028

(2015) ; Loo et al. (2016) ; Oraky et al. (2017) ; Brasil & Schochat(2018); El

4w el 20l A4 ¢ Dessouky et al. (2020); Sattari et al. (2020); Tuz et al. (2021)
(<Y1 9) 25ena ¢ (2015) s sUadll il 50

Ao A S ) cran om a0 malin araal ) Cdaa Tuz et al. (2021) a2 @
8 il dpmand) Aadlaall il jlga oyl ali ) anial s caand) Cana (553 Y1 o 8Y)
o= sl Al dpandl 5 SIA ¢ rand) agdll ¢ aandl SUEY) ¢ rand) Coyil) ¢ randl i)
o2 Cpaad 8 g IV malipl) Adels ) clia iy crandl oLiY) g cdmand) 5_SIAN ¢ 3 guall
sle 358 5 e 2 ol Guall LS e pand) Camaza (5 93 (e 3 a1l gl Al all a2 o V) ¢l gl
Lrandl dalladl O jlge Gl adidi LA areal o ol Lol WS cpand) Ciaia Gigoa
Al ) LAY (amy kel e & sl

=) JulYl Al dprand) Aalleall <l g Gaund A 80 (V) ) sane Al j0 g
dalladdl &l g Jliial & ABiaiall Caad) il ol o VI el g ST el (amy aladiinly daed gl
ol S «test of auditory processing skills (TAP- 3) Jlidl cu i e juafl dpeand)
IS Gpentl iaiadia Ay 5 alea gl s dad 4y Y Qlall o juaé) o pill gealipall (5 gina
B e B les

- YA



Yory abad) amll YY alaall Al A alal) Cad) ddae

L0l D )X el I sl ¢ Talebi et al. (2015) ; Loo et al. (2016)die 4yl 45 5 5iS))
Gl b aaal) o il el Wl <Oraky et al. (2017) ; Tawfik et al. (2015)
Asrand) dallaall G jlga (a8l ST de gite dan )20 alga dlae ) o ialil) dlae) e g8 JW)

6 53 Aagaa JS Ay i dage (Y0) Ao gl Jlaii) ) a2l oyl Adeld an 5ig
Al 50 49l oyl Le 12 5 el a8 s e g5 IS8 Jida JS Gy )i oy OS5 cle gl Cilla

Molloy et al. (2012) ; Anderson et al. (2014)

The "top-down" U Jasdl e 2@l el Jaaal) Jols sl caadl of WS
ool A Gaaedall aand) Cilaa JakY) Al 8 daulidl g Aleldl) Jalaa) (e 54 5 approach
aladiul s dprandl dalledl @l jlge 8 Aliaid) A jeall ol Hall a8 Chagiy 43y dplany)
A paall @il gl Al G SIA ¢ ranadl oLV i) AalAl) Ay g il A KNI el )
oSaiy e s g o(olail 63 SI0 (dad) Llall ddiall col adll sl Ay puil) el e slaie Yl
Glda o agdgan 3y a8V Juanilly el 5 4 jmall 5 &y stlll ) Guant b agle
(Sampayo-Vargas, et al., 2013) . szl il

alga dac] a3 388 ¢ g SV ) o xll ali ) & Lacaiall dlgally laiy Lo Ll
) Amand) Aallaall (pend 3 e la T3 Al (1S 138 5 clpmandd) Aallaad) &l g (e 5_lgm JS1 e giia
sl (e 105 Aa e s e site gy 55 plga s o (5 seal (o 5l 5 lgn (o i yadll Aial) o) il
A (Dl LSy g pall il geal e Gl 3 Al g el o sl da) je e dls e
el (p oSl Gogpall Gl gaal ged LSy i gaall ahaliall e capaill ) el laaey Jiiy
(gl D (Gt pa (e Gl Tan il YA e lalS 3l G068 S «lS jally A sea
) gal el

s A Jiadly Ssall el eocuall e AT 6 sie ) bhasy Jalal) JiT
MW dage S il g 4Kl e G peas G gea Jladii) Al ) O goa ddlca) ALKl (e O aa
OS5 Al e JsY) gl Jlagiad o dalca) s ccada J Y1 (5 siuall Cpaaly $Aam a8 Ol sie
Jakall alain ol 13) Cuany o gina Sna Led Jilall Lgilaian 1 gl A g janal) lal&) () 65 ) (o)
i (e Jilall (S s (5 sl Al (8 Adagiusal) AdSH (e B juma B ) e a5 oy AWK (3had
(B Qi e amia IS5 4K

Ghi Jilall (e allay g AU (g /p/ J5Y) gaall aday of Jilall (g ally /2ada / 44
oae A Jidie (5 par i aili iy Cadall axy Ghaill Jikall ety &l 1] ¢/228/ 330al) 4K
sl 4K 3 ) g

6 simsall a3 el Y G paall Jlasiad ol ddlz) o Gada e oy il B (6 siall Cpaaly
ISy AWK sl o5 AWISH Al @l Jlaial ol dila) o i e Jikal) 48 oy callal)
Ao o gaall Cida aay o sgia g ne AU () S5 (f Bl e 5 cinaa

S¥la



Yory abad) amll YY alaall Al A alal) Gl dla

Aapnall Al <l peal) ey 1 A 3 alea Gpeal o orandl el 5 jles Gpuanil
) pea¥) At sall il a1 Gl gl Dlal gall Jila s il geal (0l guall Gl gl :Jia Jadally
Al e Gl el ) laasy Jalall Ji55 o5 cAicaddiall g dad el o6 puaill 5 AL gl
A ekl (8 Agliie Gl glaw 2oy Ao gamall LS LSRN a3 g ALl g law DA (0 Ae gansal)
ey AR 5 ALl LSy st e el Gl sl ) Wnaey Jial) iy
¢ s suina LS gaal BN (5 gisall 5 ¢ b Cag ya & geal e caill e J5Y) (s st
S e il ) el aey Jalall Ji A3 3 yae ) A guene LIS O gaaal AN (5 siaall
23l &l geal iy ¢ 2l Gl geal

3yall ALl eSe ALl e AU Hlgall o orand) agdll Ay jail) algal) calaidl

i yis cJandl agh ¥ gladll s LY danliall AalSIL ddaad)l JaST ladll s o seall caanll s

mmy\u;ﬂudsu\dw@uws 5O algall a2 8 o 55 Al oy K31 S

o )AL & siy Lo agdy Jiball () (e 2SUL Glgall (any 8 Jikal) LiBliey Caalil) o g8y IS algall 028 i
1Y glaall g M) dag (8 cJlall Ja e ¢ 2l salie o A (g

-

‘;M\juﬂ\wﬂ)ﬂd@\e@wﬁhﬂc(@)w 3 e]\dwdsﬂ\u\.meu
ALEN Canad g Ampdall g Aglaial) J}A‘\J\dmww\wmgm (s (e

3803 Al aleal) clad Aadsil) ) B ad) el g 5 SIAN e il aleay Galaiy e
& S0 ¢ Jaall 58I ) Sl 5 SIS Sl 5 SIS cmiil) alE N1 5803 ald Y
- a1l pal) ) el aae b aSadll YA (e 4 graall Ol sie g 38 Ol algal) (e
U‘J‘:L@"E‘ﬁsﬁuﬁj\f’w\sﬁj‘(é\ ﬁUJ\i-e\_"u\v UMQJ du)u})uj\(uwg\
(P E - AT Al Y ) Ay Al G peall g G geall (§lat G Jualdl) i gl 5 e law ) il
Yoo Al Ve ¢ Jlgio: Jdall Jlgus &l il (i je o sadl) retention time daliiay) s yi
VY e W el Jalall e allay Jia aléiall 3 8 W) Glitie a e ¢ (ARG Y ¢ Anl
(AN ) canly e pla il Jilall Gl ) Leela yiul G sllaall &l i) ‘(.L'.Lé:i;‘i\ 3y oLl
d\&u_ui_\cc_uud\ujl‘ﬁﬂl_ud\c\_\u‘r‘c@)_uaw\ HA_L\AJ.A\
UH}‘JMHJ& w A ic 48l m“cl_ts.q‘_r‘.cja:_».al\ “\_ASS}\HJ}\R_\H
o—e Sl reaction  time a—a )l g—e ) louiial sl LS5 Baa e i WIS sfan aa
Sl 8 dasal) Al

duanl) Cijadaa

1258 Gl o il bl 91 gl 50 (gnil) ) G (sl (o
AV Y YN ol Aall e (SE ol ol Jeadl) b e laall 3l

-YV.o



Yory abad) amll YY alaall Al A alal) Gl dla

OS5 gy G ylaad) L Cpmanall pand) Cilaa JULY) (g e J sl CilSae ciidail -

e dlaghal ) e Aaa el G a3l mali ) (G aeal ) e QL (8 o

CilS un ol e e Sl day il galill gl Glal) 8 eLY A ) are
Al e B 5 8 Y Gaa dlia

sl Slua ¢
VL (o 58 I G (M) Endl ) o 3 e 5 gum 8

b A paall Jas o) g mand) Cilaz JLY (g 5 8 Aasd) CLE e 33 B g pa —
gl ol aladiny Lgy ddagdi yall 4 jeall 5 Aliall il Haill 5 dpmand) @l jlgall e J 3l A
Sle JLaBY) axe 5 ol jlgall s il adll o3 Cpal dlga panais Al A g pSIY) Cliglall
Lsulal) oy il

Onilad ) sac el Aaalall (o jlaall 8 4 g yiSIY) dpapaiil) apiill 4 Uy avexi g pa —
G Agmand) Ol jlgall s a8l (add o pandl Cin (553 ae Galelall Ga sl
Dpaill angl o ity S A0 8 4s i bbd iy e 1S i JUkY) oY e
end) Cariay 3agi

sda yBall & gad)

Jrasill g il (38 gl 5 dall Cailla gl Alaladl 3 SIAN c(Jia B ydlall e dnudill

JESRELSY
@5 JubY) o) L) dalladdl @l jlge st o crandl il galipl) dlels -
alaill Sl g2ia

Ly ) ) pall
AVY V€8 CTA q il ale 5 4 il 6 4 je ol o pasall Cilaaza JULY (e dige (0l
e dile Y] g i Jal 5ill (5 5b (Yoo T) 2ea Gla sl de o garndl g il e e lia
A0 Hla Rl
A s Y dad gl e ) ) Ul dpmanadl dallaall ) g ol jlial) G (1Y 41 4) M €3 gana
IVTENVAY (V) 1oV i3 eaially Lo il) S Dalae Ol jpiiall (any

dadleal) i jlga Lpaiil Alolell 5 4SI3N i pSal Lasdiif zrali o dulled (2 ¥4 )4) s €3 gane
A )] A g SIY) o gill e ) JSbY) (5] 4y paeil] Lill] olesiS) 0 i 5 Linansl)
on...a.mS\ daala c:\_u)ﬂ\ :\_AS c[a\J)ﬁJ

-YVvy o



Yory abad) amll YY alaall Al A alal) Gl dla

il agin s g Dieansd] Dle Y/ 5 03 dan o oS (Y 0))) Dms el oy Ul de ¢ jas
(el sl

i) el

Abrams, H. B., Bock, K., & Irey, R. L. (2015). Can a Remotely Delivered Auditory Training
Program Improve Speech-in-Noise Understanding? American journal of audiology,
24(3), 333-337. https://doi.org/10.1044/2015_AJA-15-0002

Aimoni, C., Ciorba, A., Hatzopoulos, S., Ramacciotti, G., Mazzoli, M., Bianchini, C.,
Rosignoli, M., Skarzynski, H., & Skarzynski, P. H. (2016). Cochlear Implants in
Subjects Over Age 65: Quality of Life and Audiological Outcomes. Medical science
monitor: international medical journal of experimental and clinical research, 22, 3035-
3042. https://doi.org/10.12659/msm.896869

Alain, C., Campeanu, S., & Tremblay, K. (2010). Changes in sensory evoked responses
coincide with rapid improvement in speech identification performance. Journal of
cognitive neuroscience, 22(2), 392-403. https://doi.org/10.1162/jocn.2009.21279

American Academy of Audiology Clinical Practice Guidelines Pediatric Amplification.
(2013). AAA Pediatric Amplification Guidelines, Task Force.

American Academy of Audiology Diagnosis, treatment and management of children and
adults with central auditory processing disorder, Available at: http://audiology-
web.s3.amazonaws.com/migrated/CAPD%20Guidelines%208-
2010.pdf 539952af956¢79.73897613.pdf. May 15, 2020.

American  Speech-Language-Hearing  Association  (2015)  Audiological  (hearing)
rehabilitation. http://www.asha.org/publi c/hearing/Audio logic -Rehab ilita tion/.
Accessed ) ¢ May 2020

Amitay, S., Halliday, L., Taylor, J., Sohoglu, E., & Moore, D. R. (2010). Motivation and
intelligence drive auditory perceptual learning. PloS one, 5(3), €9816.
https://doi.org/10.1371/journal.pone.0009816

Amitay, S., Hawkey, D. J., & Moore, D. R. (2005). Auditory frequency discrimination
learning is affected by stimulus variability. Perception & psychophysics, 67(4), 691—
698. https://doi.org/10.3758/bf03193525

Amitay, S., Irwin, A., & Moore, D. R. (2006). Discrimination learning induced by training
with identical stimuli. Nature neuroscience, 9(11), 1446-1448.
https://doi.org/10.1038/nn1787

Anderson, S., & Jenkins, K. (2015). Electrophysiologic Assessment of Auditory Training
Benefits in  Older Adults. Seminars in hearing, 36(4), 250-262.
https://doi.org/10.1055/s-0035-1564455

-YVvyY.o


http://audiology-web.s3.amazonaws.com/migrated/CAPD%20Guidelines%208-2010.pdf_539952af956c79.73897613.pdf
http://audiology-web.s3.amazonaws.com/migrated/CAPD%20Guidelines%208-2010.pdf_539952af956c79.73897613.pdf
http://audiology-web.s3.amazonaws.com/migrated/CAPD%20Guidelines%208-2010.pdf_539952af956c79.73897613.pdf
http://www.asha.org/publi%20c/hearing/Audio%20logic%20-Rehab%20ilita%20tion/

Yory abad) amll YY alaall Al A alal) Gl dla

Anderson, S., White-Schwoch, T., Choi, H. J., & Kraus, N. (2013a). Training changes
processing of speech cues in older adults with hearing loss. Frontiers in systems
neuroscience, 7, 97. https://doi.org/10.3389/fnsys.2013.00097

Anderson, S., White-Schwoch, T., Choi, H. J., & Kraus, N. (2014). Partial maintenance of
auditory-based cognitive training benefits in older adults. Neuropsychologia, 62, 286—
296. https://doi.org/10.1016/j.neuropsychologia.2014.07.034

Anderson, S., White-Schwoch, T., Parbery-Clark, A., & Kraus, N. (2013b). Reversal of age-
related neural timing delays with training. Proceedings of the National Academy of
Sciences of the United States of America, 110(11), 4357-4362.
https://doi.org/10.1073/pnas.1213555110

Baker, S., Centric, A., & Chennupati, S. K. (2015). Innovation in abutment-free bone-
anchored hearing devices in children: Updated results and experience. International
journal of pediatric otorhinolaryngology, 79(10), 1667-1672.
https://doi.org/10.1016/j.ijporl.2015.07.021

Balen, S. A., Bretzke, L., Mottecy, C. M., Liebel, G., Boeno, M. R., & Gondim, L. M. (2009).
Temporal resolution in children: comparing normal hearing, conductive hearing loss
and auditory processing disorder. Brazilian journal of otorhinolaryngology, 75(1), 123—
129. https://doi.org/10.1016/s1808-8694(15)30843-0

Bamiou DE, Campbell N, Sirimana T. (2006). Management of auditory processing disorders.
Audiol Med., 4: 46-56.

Bamiou, D. E., Musiek, F. E., & Luxon, L. M. (2001). Aetiology and clinical presentations of
auditory processing disorders--a review. Archives of disease in childhood, 85(5), 361—
365. https://doi.org/10.1136/adc.85.5.361

Banh J, Singh G, Pichora-Fuller MK (2012) Age affects responses on the speech, spatial and
qualities of hearing scale (SSQ) by adults with minimal audometric loss. Journal of the
American Academy of Audiology 23: 81-91.

Barcroft, J., Spehar, B., Tye-Murray, N., & Sommers, M. (2016). Task- and Talker-Specific
Gains in Auditory Training. Journal of speech, language, and hearing research:
JSLHR, 59(4), 862-870. https://doi.org/10.1044/2016_JSLHR-H-15-0170.

Bellman S, Potter R.F, Treleaven-Hassard S., Robinson J. A., Varan, D. (2011). The
Effectiveness of Branded Mobile Phone Apps. J Interact Market;25(04):191-200.

Boothroyd A. (2007). Adult aural rehabilitation: what is it and does it work?. Trends in
amplification, 11(2), 63-71. https://doi.org/10.1177/1084713807301073

Brasil, P. D., & Schochat, E. (2018). Efficacy of auditory training using the Programa de
Escuta no Ruido (PER) software in students with auditory processing disorders and
poor school performance. CoDAS, 30(5), e20170227. https://doi.org/10.1590/2317-
1782/20182017227

- Yvy .o


https://doi.org/10.1136/adc.85.5.361

Yory abad) amll YY alaall Al A alal) Gl dla

Briggs, L., Davidson, L., & Lieu, J. E. (2011). Outcomes of conventional amplification for
pediatric unilateral hearing loss. The Annals of otology, rhinology, and laryngology,
120(7), 448-454. https://doi.org/10.1177/000348941112000705.

Brinton, B., Fujiki, M. (2004). Social and affective factors in children with language
impairment: implications for literacy learning. In: Stone CA, Silliman ER, Ehren BJ,
Apel K (eds) Handbook of language and literacy. Guilford, New York, pp 130-153.

Brinton B., Fujiki M. (2002) Social development in children with specific language
impairment and profound hearing loss. In: Smith PK, Hart CH (eds) Blackwell
handbook of childhood social development. Blackwell, Malden, pp 588-603

Brodie, A., Smith, B., & Ray, J. (2018). The impact of rehabilitation on quality of life after
hearing loss: a systematic review. European archives of oto-rhino-laryngology: official
journal of the European Federation of Oto-Rhino-Laryngological Societies (EUFQOS) :
affiliated with the German Society for Oto-Rhino-Laryngology - Head and Neck
Surgery, 275(10), 2435-2440. https://doi.org/10.1007/s00405-018-5100-7

Burk, M. H., Humes, L. E. (2008). Effects of Long-Term Training on Aided Speech-
Recognition Performance in Noise in Older Adults. Journal of Speech, Language, and
Hearing Research 51: 759-771.

Cameron, S., & Dillon, H. (2011). Development and evaluation of the LiSN & learn auditory
training software for deficit-specific remediation of binaural processing deficits in
children: preliminary findings. Journal of the American Academy of Audiology, 22(10),
678-696. https://doi.org/10.3766/jaaa.22.10.6

Carr, S. D., Moraleda, J., Baldwin, A., & Ray, J. (2016). Bone-conduction hearing aids in an
elderly population: complications and quality of life assessment. European archives of
oto-rhino-laryngology: official journal of the European Federation of Oto-Rhino-
Laryngological Societies (EUFOS): affiliated with the German Society for Oto-Rhino-
Laryngology - Head and Neck Surgery, 273(3), 567-571.
https://doi.org/10.1007/s00405-015-3574-0

Chen, J., Liang, J., Ou, J., & Cai, W. (2013). Mental health in adults with sudden sensorineural
hearing loss: an assessment of depressive symptoms and its correlates. Journal of
psychosomatic research, 75(1), 72—74. https://doi.org/10.1016/j.jpsychores.2013.03.006

Chermak, G. D., Musiek, F. (2002). Auditory training: principles and approaches for
remediating and managing auditory processing disorders. Semin Hear, 23: 297-307.

Cosetti, M. K., Pinkston, J. B., Flores, J. M., Friedmann, D. R., Jones, C. B., Roland, J. T., Jr,
& Waltzman, S. B. (2016). Neurocognitive testing and cochlear implantation: insights
into performance in older adults. Clinical interventions in aging, 11, 603-613.
https://doi.org/10.2147/CIA.S100255

-YVve o



Yory abad) amll YY alaall Al A alal) Gl dla

Danzl, M. M., Etter, N. M., Andreatta, R. D., & Kitzman, P. H. (2012). Facilitating
neurorehabilitation through principles of engagement. Journal of allied health, 41(1),
35-41.

Delhommeau, K., Micheyl, C., & Jouvent, R. (2005). Generalization of frequency
discrimination learning across frequencies and ears: implications for underlying neural
mechanisms in humans. Journal of the Association for Research in Otolaryngology:
JARO, 6(2), 171-179. https://doi.org/10.1007/s10162-005-5055-4

Delhommeau, K., Micheyl, C., Jouvent, R., & Collet, L. (2002). Transfer of learning across
durations and ears in auditory frequency discrimination. Perception & psychophysics,
64(3), 426-436. https://doi.org/10.3758/bf03194715

Easterbrooks, S. R., O'Rourke, C. M., & Todd, N. W. (2000). Child and family factors
associated with deaf children's success in auditory-verbal therapy. The American
journal of otology, 21(3), 341-344. https://doi.org/10.1016/s0196-0709(00)80042-3

Emanuel, D. C., Ficca, K. N., Korczak, P. (2011). Survey of the diagnosis and management of
auditory processing disorder. American Journal of Audiology, 20(1):48-60.

Erber, N., Hirsh, 1. New York, N. Y., Holt, Rinehart and Winston. (1978). Auditory training;
pp. 358-374.

Ferguson, M. A., Henshaw, H., Clark, D. P., & Moore, D. R. (2014). Benefits of phoneme
discrimination training in a randomized controlled trial of 50- to 74-year-olds with mild
hearing loss. Ear and hearing, 35(4), e110-e121.
https://doi.org/10.1097/AUD.0000000000000020

Ferguson, M., & Henshaw, H. (2015). Erratum: How does Auditory Training Work? Joined up
Thinking and Listening. Seminars in hearing, 36(4), 237. https://doi.org/10.1055/s-
0035-1568985

Fitzpatrick, E. M., Brewster, L. (2010). Adult cochlear implantation in Canada: results of a
survey. Can J Speech Lang Pathol Audiol., 34:290-296.

Fu, J., Nogaki, G., Galvin, J. (2005). Auditory training with spectrally shifted speech:
implications for cochlear implant patient auditory rehabilitation. J Assoc Res

Otolaryngol ,6(02):180-189
Fulton, S. E., Lister, J. J., Bush, A. L., Edwards, J. D., & Andel, R. (2015). Mechanisms of the

Hearing-Cognition  Relationship.  Seminars in  hearing, 36(3), 140-149.
https://doi.org/10.1055/s-0035-1555117

Goldberg, D. M., & Flexer, C. (2001). Auditory-verbal graduates: outcome survey of clinical
efficacy. Journal of the American Academy of Audiology, 12(8), 406—414.

Halliday, L. F., Moore, D. R., Taylor, J. L., & Amitay, S. (2011). Dimension-specific attention
directs learning and listening on auditory training tasks. Attention, perception &
psychophysics, 73(5), 1329-1335. https://doi.org/10.3758/s13414-011-0148-0

-Yve.


https://doi.org/10.1016/s0196-0709(00)80042-3

Yory abad) amll YY alaall Al A alal) Gl dla

Hawkey, D. J., Amitay, S., & Moore, D. R. (2004). Early and rapid perceptual learning.
Nature neuroscience, 7(10), 1055-1056. https://doi.org/10.1038/nn1315

Henshaw, H., & Ferguson, M. A. (2013). Efficacy of individual computer-based auditory
training for people with hearing loss: a systematic review of the evidence. PloS one,
8(5), €62836. https://doi.org/10.1371/journal.pone.0062836

Henshaw, H., McCormack, A., & Ferguson, M. A. (2015). Intrinsic and extrinsic motivation is
associated with computer-based auditory training uptake, engagement, and adherence
for people with hearing loss. Frontiers in psychology, 6, 1067.
https://doi.org/10.3389/fpsyg.2015.01067

Hol, M. K., Nelissen, R. C., Agterberg, M. J., Cremers, C. W., & Snik, A. F. (2013).
Comparison between a new implantable transcutaneous bone conductor and
percutaneous bone-conduction hearing implant. Otology & neurotology: official
publication of the American Otological Society, American Neurotology Society [and]
European Academy of Otology and Neurotology, 34(6), 1071-1075.
https://doi.org/10.1097/MAO.0b013e3182868608

Hull, R. H. (2011). A brief treatise on the service of aural rehabilitation. Hear J.,64(04):14.

Kaplan-Neeman, R., Muchnik, C., Hildesheimer, M., et al. (2012). Hearing aid satisfaction
and use in the advanced digital era. Laryngoscope, 122, 2029-2036.

Karawani, H., Bitan, T., Attias, J., & Banai, K. (201°). Auditory Perceptual Learning in
Adults with and without Age-Related Hearing Loss. Frontiers in psychology, 6, 2066.
https://doi.org/10.3389/fpsyg.2015.02066

Knudsen, L. V., Nielsen, C., Kramer, S. E., Jones, L., & Laplante-Lévesque, A. (2013). Client
labor: adults with hearing impairment describing their participation in their hearing
help-seeking and rehabilitation. Journal of the American Academy of Audiology, 24(3),
192-204. https://doi.org/10.3766/jaaa.24.3.5

Kuchinsky, S. E., Ahlstrom, J. B., Cute, S. L., Humes, L. E., Dubno, J. R., & Eckert, M. A.
(2014). Speech-perception training for older adults with hearing loss impacts word
recognition and effort. Psychophysiology, 51(10), 1046-1057.
https://doi.org/10.1111/psyp.12242

Kujala, T., Karma, K., Ceponiene, R., Belitz, S., Turkkila, P., Tervaniemi, M., & Né&atanen, R.
(2001). Plastic neural changes and reading improvement caused by audiovisual training
in reading-impaired children. Proceedings of the National Academy of Sciences of the
United States of America, 98(18), 10509-10514.
https://doi.org/10.1073/pnas.181589198

Lagacé, J., Jutras, B., & Gagné, J. P. (2010). Auditory processing disorder and speech
perception problems in noise: finding the underlying origin. American journal of
audiology, 19(1), 17-25. https://doi.org/10.1044/1059-0889(2010/09-0022)

-Yva.



Yory abad) amll YY alaall Al A alal) Gl dla

Laplante-Lévesque, A., Hickson, L., & Worrall, L. (2010). Rehabilitation of older adults with
hearing impairment: a critical review. Journal of aging and health, 22(2), 143-153.
https://doi.org/10.1177/0898264309352731

Lawrence, B. J., Jayakody, D., Henshaw, H., Ferguson, M. A., Eikelboom, R. H., Loftus, A.
M., & Friedland, P. L. (2018). Auditory and Cognitive Training for Cognition in Adults
With Hearing Loss: A Systematic Review and Meta-Analysis. Trends in hearing, 22,
2331216518792096. https://doi.org/10.1177/2331216518792096

Lessa, A. H., Hennig, T. R., Costa, M. J., & Rossi, A. G. (2013). Results of auditory
rehabilitation in elderly users of hearing aids evaluated by a dichotic test. CoDAS,
25(2), 169-175. https://doi.org/10.1590/s2317-17822013000200013

Lieu J. E. (2004). Speech-language and educational consequences of unilateral hearing loss in
children. Archives of otolaryngology--head & neck surgery, 130(5), 524-530.
https://doi.org/10.1001/archotol.130.5.524

Loo, J. H., Bamiou, D. E., Campbell, N., & Luxon, L. M. (2010). Computer-based auditory
training (CBAT): benefits for children with language- and reading-related learning
difficulties. Developmental medicine and child neurology, 52(8), 708-717.
https://doi.org/10.1111/j.1469-8749.2010.03654.x

Loo, J. H., Rosen, S., & Bamiou, D. E. (2016). Auditory Training Effects on the Listening
Skills of Children With Auditory Processing Disorder. Ear and hearing, 37(1), 38-47.
https://doi.org/10.1097/AUD.0000000000000225

Lount, S. A, Purdy, S. C., & Hand, L. (2017). Hearing, Auditory Processing, and Language
Skills of Male Youth Offenders and Remandees in Youth Justice Residences in New
Zealand. Journal of speech, language, and hearing research: JSLHR, 60(1), 121-135.
https://doi.org/10.1044/2016_JSLHR-L-15-0131

Nanjundaswamy, M., Prabhu, P., Rajanna, R. K., Ningegowda, R. G., & Sharma, M. (2018).
Computer-Based Auditory Training Programs for Children with Hearing Impairment -
A Scoping Review. International archives of otorhinolaryngology, 22(1), 88-93.
https://doi.org/10.1055/s-0037-1602797

Martin, M. (2007). Software-based auditory training program found to reduce hearing aid
return rate. Hear. J.;60(08):32

Matos Silva, C., Fernandes, C., Rocha, C., & Pereira, T. (2020). Study of Acute and Sub-
Acute Effects of Auditory Training on the Central Auditory Processing in Older Adults
with Hearing Loss-A Pilot Study. International journal of environmental research and
public health, 17(14), 4944. https://doi.org/10.3390/ijerph17144944

McArthur, G. M., Ellis, D., Atkinson, C. M., & Coltheart, M. (2008). Auditory processing
deficits in children with reading and language impairments: can they (and should they)
be treated?. Cognition, 107(3), 946-977.
https://doi.org/10.1016/j.cognition.2007.12.005

-YVVv .o


https://doi.org/10.1001/archotol.130.5.524

Yory abad) amll YY alaall Al A alal) Gl dla

Millward, K. E., Hall, R. L., Ferguson, M. A., & Moore, D. R. (2011). Training speech-in-
noise perception in mainstream school children. International journal of pediatric
otorhinolaryngology, 75(11), 1408-1417. https://doi.org/10.1016/j.ijporl.2011.08.003

Molloy, K., Moore, D. R., Sohoglu, E., & Amitay, S. (2012). Less is more: latent learning is
maximized by shorter training sessions in auditory perceptual learning. PloS one, 7(5),
€36929. https://doi.org/10.1371/journal.pone.0036929

Moore, D. R., Rosenberg, J. F., & Coleman, J. S. (2005). Discrimination training of phonemic
contrasts enhances phonological processing in mainstream school children. Brain and
language, 94(1), 72—85. https://doi.org/10.1016/j.bandl.2004.11.009

Morais, A. A., Rocha-Muniz, C. N., & Schochat, E. (2015). Efficacy of auditory training in
elderly subjects. Frontiers in aging neuroscience, 7, 78.
https://doi.org/10.3389/fnagi.2015.00078

Musiek F, Chermak G, Weihing J. (2014). Auditory Training. San Diego, CA: Plural
Publishing

Musiek F, Shinn J, Hare C. (2002). Plasticity, auditory training, and auditory processing
disorders. Semin Hear, 23: 263-76.

Musiek, F. E., & Chermak, G. D. (2015). Psychophysical and behavioral peripheral and
central auditory tests. Handbook of clinical neurology, 129, 313-332.
https://doi.org/10.1016/B978-0-444-62630-1.00018-4

Musiek, F. E., & Pinheiro, M. L. (1987). Frequency patterns in cochlear, brainstem, and
cerebral lesions. Audiology: official organ of the International Society of Audiology,
26(2), 79-88.

Musiek, F., Weihing, J., Lau, C. (2008). Dichotic interaural intensity difference (DIID)
training: a review of existing research and future directions. J Acad Reh., 41, 51-65.

Neijenhuis, K. A., Stollman, M. H., Snik, A. F., & Van der Broek, P. (2001). Development of
a central auditory test battery for adults. Audiology: official organ of the International
Society of Audiology, 40(2), 69-77.

Nelissen, R. C., Mylanus, E. A., Cremers, C. W., Hol, M. K., & Snik, A. F. (2015). Long-term
Compliance and Satisfaction With Percutaneous Bone Conduction Devices in Patients
With Congenital Unilateral Conductive Hearing Loss. Otology & neurotology : official
publication of the American Otological Society, American Neurotology Society [and]
European Academy of Otology and Neurotology, 36(5), 826-833.
https://doi.org/10.1097/MAO.0000000000000765

Nevins, M.E., & Garber, A. (2006, May). Auditory skill development. Cochlear Americas
Habilitation Outreach for Professionals in Education. Retrieved from
http://professionals.cochlearamericas.com/sites/default/files/resourcessyHOPEFUNG66.p
df

-YVA L


https://doi.org/10.1371/journal.pone.0036929
http://professionals.cochlearamericas.com/sites/default/files/resources/HOPEFUN666.pdf
http://professionals.cochlearamericas.com/sites/default/files/resources/HOPEFUN666.pdf

Yory abad) amll YY alaall Al A alal) Gl dla

Niemensivu, R., Manchaiah, V., Roine, R. P., Kentala, E., & Sintonen, H. (2015). Health-
related quality of life in adults with hearing impairment before and after hearing-aid
rehabilitation in Finland. International journal of audiology, 54(12), 967-975.
https://doi.org/10.3109/14992027.2015.1077400

Oba, S. I, Fu, Q. J., & Galvin, J. J. (2011). Digit training in noise can improve cochlear
implant users’ speech understanding in noise. Ear and Hearing, 32, 573-581.

Olson A. D. (2015). Options for Auditory Training for Adults with Hearing Loss. Seminars in
hearing, 36(4), 284—295. https://doi.org/10.1055/s-0035-156446

Olson, A. D., Preminger, J. E., & Shinn, J. B. (2013). The effect of LACE DVD training in
new and experienced hearing aid users. Journal of the American Academy of Audiology,
24(3), 214-230. https://doi.org/10.3766/jaaa.24.3.7

Oraky, S.M., Tawfik, S., Salama, M. et al. Comparing outcome of formal and informal
remediation programs in children with central auditory processing disorder. Egypt J
Otolaryngol 33, 502-507 (2017). https://doi.org/10.4103/ejo.ejo_3 17

Palfery, T. D., & Duff, D. (2007). Central auditory processing disorders: review and case
study. Axone (Dartmouth, N.S.), 28(3), 20-23.

Pallarito, K. (2011). Retraining the brain when hearing aids aren’t enough. Hear J., 64(08):25.

Rabelo, C. M., Rocha-Muniz, C. N., & Schochat, E. (2018). Ongoing maturation in the time-
compressed  speech  test. Clinics (Sao Paulo, Brazil), 73, e407.
https://doi.org/10.6061/clinics/2018/e407

Rao, A., Rishiqg, D., Yu, L., Zhang, Y., & Abrams, H. (2017). Neural Correlates of Selective
Attention With Hearing Aid Use Followed by ReadMyQuips Auditory Training
Program. Ear and hearing, 38(1), 28-41.
https://doi.org/10.1097/AUD.0000000000000348

Rishiq, D., Rao, A., Koerner, T., & Abrams, H. (2016). Can a Commercially Available
Auditory Training Program Improve Audiovisual Speech Performance? American
journal of audiology, 25(3S), 308-312. https://doi.org/10.1044/2016_AJA-16-0017

Ross, D. S., Visser, S. N., Holstrum, W. J., Qin, T., & Kenneson, A. (2010). Highly variable
population-based prevalence rates of unilateral hearing loss after the application of
common case definitions. Ear and hearing, 31(2), 126-133.
https://doi.org/10.1097/AUD.0b013e3181bb69db

Ruscetta, M. N., Arjmand, E. M., & Pratt, S. R. (2005). Speech recognition abilities in noise
for children with severe-to-profound unilateral hearing impairment. International
journal of pediatric otorhinolaryngology, 69(6), 771-779.
https://doi.org/10.1016/j.ijporl.2005.01.010

-Yva.


https://doi.org/10.1055/s-0035-156446
https://doi.org/10.3766/jaaa.24.3.7
https://doi.org/10.4103/ejo.ejo_3_17

Yory abad) amll YY alaall Al A alal) Gl dla

Russo, N. M., Nicol, T. G., Zecker, S. G., Hayes, E. A., & Kraus, N. (2005). Auditory training
improves neural timing in the human brainstem. Behavioural brain research, 156(1),
95-103. https://doi.org/10.1016/j.bbr.2004.05.012

Sampayo-Vargas, S., Cope, C., He, Z., Byrnem G. (2013). The effectiveness of adaptive
difficulty adjustments on students' motivation and learning in an educational computer
game. Comput Educ., 69:452-462.

Saunders, G. H., Smith, S. L., Chisolm, T. H., Frederick, M. T., McArdle, R. A., & Wilson, R.
H. (2016). A Randomized Control Trial: Supplementing Hearing Aid Use with
Listening and Communication Enhancement (LACE) Auditory Training. Ear and
hearing, 37(4), 381-396. https://doi.org/10.1097/AUD.0000000000000283

Schneider, B. A., Daneman, M., Murphy, D. R., Kwong-See, S. (2000) Listening to discourse
in distracting settings: The effects of gaining. Psychology and Aging 15: 110-125.

Schow, R., Nerbonne, M. (2007). Introduction to Audiologic Rehabilitation. Boston, MA:
Pearson Education, Inc. Vol. 5.

Shipstead, Z., Redick, T. S., Engle, R. W. (2012). Is working memory training effective?
Psychol Bull 138: 628-654.

Smeeth, L., Fletcher, A. E., Ng, E. S., Stirling, S., Nunes, M. B., et al. (2002) Reduced
hearing, ownership and use of hearing aids in elderly people in the UK — the MRC trial
of the assessment and management of older people in the community: a cross-sectional
survey. Lancet 359: 1466-1070.

Stacey, P. C., Raine, C. H., O’Donoghue, G. M., Tapper, L., Twomey, T., & Summerfield, A.
Q. (2010). Effectiveness of computer-based auditory training for adult users of cochlear
implants. International Journal of Audiology, 49, 347-356.

Stredler-Brown, A. & Johnson, C.D. (2004). Functional auditory performance indicators: An
integrated approach to auditory skill development (3rd ed.). Retrieved from
http://www.cde.state.co.us/cdesped/download/pdf/FAPI_3-1-049.pdf

Stropahl, M., Besser, J., & Launer, S. (2020). Auditory Training Supports Auditory
Rehabilitation: A State-of-the-Art Review. Ear and hearing, 41(4), 697-704.
https://doi.org/10.1097/AUD.0000000000000806

Sweetow, R. W., & Henderson-Sabes, J. (2006). The need for and development of an adaptive
listening and communication enhancement (LACE™) program. Journal of the
American Academy of Audiology, 17, 538-558.

Sweetow, R. W., & Sabes, J. H. (2010). Auditory training and challenges associated with
participation and compliance. Journal of the American Academy of Audiology, 21(9),
586-593. https://doi.org/10.3766/jaaa.21.9.4

Talebi, H., Moossavi, A., Lotfi, Y., & Faghihzadeh, S. (2015). Effects of vowel auditory
training on concurrent speech segregation in hearing impaired children. The Annals of

-YAe o


http://www.cde.state.co.us/cdesped/download/pdf/FAPI_3-1-04g.pdf
https://doi.org/10.1097/AUD.0000000000000806

Yory abad) amll YY alaall Al A alal) Gl dla

otology, rhinology, and laryngology, 124(1), 13-20.
https://doi.org/10.1177/0003489414540604

Tallal, P., Miller, S. L., Bedi, G., Byma, G., Wang, X., Nagarajan, S. S., Schreiner, C.,
Jenkins, W. M., & Merzenich, M. M. (1996). Language comprehension in language-
learning impaired children improved with acoustically modified speech. Science (New
York, N.Y.), 271(5245), 81-84. https://doi.org/10.1126/science.271.5245.81

Tawfik, S., Mohamed Hassan, D., & Mesallamy, R. (2015). Evaluation of long-term outcome
of auditory training programs in children with auditory processing disorders.
International journal of pediatric otorhinolaryngology, 79(12), 2404—2410.
https://doi.org/10.1016/j.ijporl.2015.11.001

Tuz, D., Isikhan, S. Y., & Yucel, E. (2021). Developing the computer-based auditory training
program for adults with hearing impairment. Medical & biological engineering &
computing, 59(1), 175-186. https://doi.org/10.1007/s11517-020-02298-3

Tye-Murray, N. (2015). Foundations of aural rehabilitation: Children, adults, and their family
members. Stamford, CT: Cengage Learning.

Tye-Murray, N., Spehar, B., Sommers, M. S., & Barcroft, J. (2016). Auditory training with
frequent communication partners. Journal of Speech, Language, and Hearing Research,
59, 871-875.

Vlach, H. A. (2014). The spacing effect in children’s generalization of knowledge: Allowing
children time to forget promotes their ability to learn. Child Development Perspectives,
8(3), 163-168.

Wang, Z., Zhou, R., & Shah, P. (2014). Spaced cognitive training promotes training transfer.
Frontiers in Human Neuroscience, 8, 217. https://doi.org/10.3389/fnhum.2014.00217

Weihing, J., Chermak, G. D., & Musiek, F. E. (2015). Auditory Training for Central Auditory
Processing Disorder. Seminars in hearing, 36(4), 199-215. https://doi.org/10.1055/s-
0035-1564458

Willeford, J. (1976). Differential diagnosis of central auditory dysfunction. New York, NY:
Grune

World Health Organization. (2021). World report on hearing. Geneva: World Health
Organization. Licence: CC BY-NC-SA 3.0 IGO.

Yu, J., Jeon, H., Song, C., & Han, W. (2017). Speech perception enhancement in elderly
hearing aid users using an auditory training program for mobile devices. Geriatrics &
gerontology international, 17(1), 61-68. https://doi.org/10.1111/ggi.12678

Zhang, T., Dorman, F., Fu, J., Spahr, J. (2012). Auditory training in patients with unilateral
cochlear implant and contralateral acoustic stimulation. Ear and Hearing 33: e70-e79.

-YAY S


https://doi.org/10.1007/s11517-020-02298-3
https://doi.org/10.3389/fnhum.2014.00217

Yory abad) amll YY alaall Al A alal) Gl dla

The Effectiveness of a computer based auditory training (CBAT) on
developing auditory processing skills for hearing impaired pupils in the
inclusion primary schools.

Ramadan, Amr

hearing disability dep., Faculty of sciences of special needs, Beni-suief
university, Egypt

Sayed, Shaimaa

Educational psychology dep., Faculty of Educationk South valley university,
Egypt

Abstract:

The current research aimed to verify the effectiveness of a computer-based auditory
training (CBAT) program on improving the auditory processing skills of children with
hearing impairment in primary schools. The sample consisted of (21) students with hearing
impairment, their ages ranged from (9-10) years. With an average age (9 years and 5 months)
and a standard deviation of 0.219, they were randomly divided into two groups: an
experimental group with (11) students (6 males, 5 females), and a control group (10) student
(6 males, 4 females). An electronic diagnostic battery was prepared to measure auditory
processing skills: phonological awareness, auditory discrimination, auditory memory,
sequential auditory memory, auditory comprehension, and auditory attention. A computer-
based auditory training program has also been developed to train auditory processing skills.
The results concluded that there were statistically significant differences between the
experimental and control groups in the post test of auditory processing skills in favor of the
experimental group, it, also, indicated that there were statistically significant differences
between the pre and post-test of the experimental group in favor of the post test. These results
indicate the positive effect of the CBAT program on improving the auditory processing skills
of children with hearing impairment in primary schools.

Key words: Auditory training, Computer based Auditory Training (CBAT),
auditory processing skills, hearing impaired.
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