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Increasing Intelligibility of Speech in a Prelingually Deaf Adult in
/x/ and /xa/ Contexts
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Abstract

Objective: The goal of this project was to study the
possibility of improving intelligibility of speech without
relying on auditory feedback and upon relying on other senses
like kinesthetic, visual and tactile senses.

Methodes & Materials: Intelligibility of a prelingually deaf
adult was measured in the intended contexts of /x/ sound and
/xa/ syllable before and after treatment. For assessment of
intelligibility before and after treatment ‘Item Identification’
and ‘Rating Scale’ methods were used. The intervention was
carried out through 10 one-hour sessions, held thrice a week.
Results: Based on three native Farsi Speakers’ judgments, the
intelligibility of the /x/ sound and the /xa/ syllable improved from
unintelligible to intelligible before and after the intervention.
Based on the rating scale, the average improvement rate in both
items was estimated at 86.67%.

Conclusion: The treatment provided increased the intelligibility
of speech in the aforementioned contexts. We may, therefore,
conclude that intelligibility can improve without relying on the
auditory sense and upon relying on other senses.

Keywords: Intelligibility, Deaf, Sound, Syllable.

S —
ous>

QLS sy S Ol s a3 ol plsl 3l e 1ua
comad o Ozeen ol il 2 S5 L 2lsd e 4SS Lo
B S e s 2l

Oleys 3l dom 5 I3 ¢ bt (515l 3 5L 7 5t o) B
T2 SR Slr A e [xa] Glren 5 [x] Sleo slacdl s
Py elde 95550 et Sla g, 5l Oleys Sl 5 |3
osbo saela Vi Ve b s gladslue 85y o ol A ool
e 0 plo] e 4 (slanin oSl

SV A8 ) [xaf glaer 5 [x] glae Oy oy 806 s s tlaasily
LT sl RS o3t Olnys Sl A (s coledl Olsys
D) 93 A 5 9 4;">l>ﬁQLa):j\J.-g3J,«3Lle»gol§.D)d
55 L 035 Sgdls Ol 5 doenils Sedly 1 0lags 5 dny sliheo
3l o gl o g i sLas sl (Sl sl 53 S 5540
sl 0l LS ):c.él} Lo y3 AF/EV Oleys

Eel eyl olays o8 als olas sty ool el @ g p8amss
g3t Ly Sl a5 5SThe (glacdl 4 SbiS 7 gudy 2ol )
L ol e 2 4SS 05 S gy Sl oS e S
el RO il e 4SS

loen s 8L LIS 7 5 5 2lao gl

AV/S[AbA\

L xalalt

\

G e o8l Gl s S (gl 2 (5 mmtils LY 01l 015 Ol (S p ke ol&tils (S8 89S (o 5 Gl 5 A5 05 S (s Gl 5 B8 et
by g5 3l Ol O (A5 5 e ke ol ST 05 S o SLT 6155 01l 05 Ol (S ple oKl slayas ki a5 8 puae (255 5
amiriyoon@yahoo.com :4sbbiy* «+ 41 YO+ VYO 1 al* ¢ 32315 p ske 8a8Lails 0L aue 4258 o6 ol LLs- 5ols Ol cabals s 51k <015 1 gomme

(s

1. PhD. Department of Otolaryngology, Iran University of Medical Sciences, Tehran, Iran; 2. PhD Student of Speech Therapy, University of Social
Welfare and Rehabilitation Sciences, Department of Speech Therapy, School of Rehabilitation Science, Iran University of Medical Sciences, Tehran,
Iran; 3. PhD of Biostatics, Department of Biostatistics, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran, *Correspondent
Author’s Address: School of Rehabilitation Sciences, Madadkaran Ally- Shahnazari Square, Mother Square, Mirdamad Blvd, Tehran, *Tel:
+989125907745, *Email: amiriyoon@yahoo.com



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

[ DOR: 20.1”22840.1393.433.6]

b ge Lujtd)\;ﬁé\j)uf@,zw\ R NER)Y
CR);\CE_“Q_”,\ASL?J;\ ey s 4 BLS
ol odel s 0 ol S lesl leys (glacy 9o r.cjgx—
5 Spa )l 3 gy wosline Slays 5Ll ol
Jlw 4/ \V B ¥Y0 b ¢L§>j§)l:~a,f@¢; Sl Ken
Sy 534S A0y sl o a0 Ly Wl O/FA o ke L
VONA S5 5 #Y/YY Ladl sean FY/ VA LS
0 20 suusla 5 Ol p=095, 8 .(V9) Llos S 5,158 dus s
S1aS w58 slgin (YO V) OLLSn 5 5Sals 31 &
Gloysloms HLiS s i las OLS 5 S L e ,588
5ol onls Ladeds Lall 6k 5l b s e jlgy S S
sl s (WY) 35525 Oleypan syl ads
J)yjﬁjbgcﬁjﬁébjwcm&:@i{dﬁ)
o bV slads s (lesls mﬁ)b&f) K2 Ve
Tos sl Ll a5l L (VAN Lilos S 5,158
A5l T B 555l i U 5o b JBIN 015 i
S 13 o hae LU sk Al b

050 (et (2lied ol 4 0L b 0L 226 3550 )5
oSan mo b el 93 S sl Ol s 03l S
g Jels 5 S 1) g el a3, 50
33l 55 (YY) b.f@jj_’e axg :)}ajéjij:@\};\i
OBl 3 e g Ol 9 o oS ol QKa\c\f(..Au__,\);&l}
ol 8 g 331 ) LIS 03 s lgl Judse L
NS 35050 5 05l (Sl S A5 e BLS
0 63L) 590> B Sl L (YFYF) S oslid oo
L dmalr oLl J5 (a8 oo SS9, 58 S s
o eyl ool g Sl b g Hls o) LSI 0L L
Lol 55 STl o3 S 010 55 (Bls )| el slas
aonalr b BLS,I 6518 50 kS o (i 525 b
Sty P Dl 25 pizeen 0 Al 5555
S 5 L5 cpas o el ) 5 S e oS
23,5 dals SLS

B 5 Ol 5l S sy il g 4308
PR332 42 Ol Fst Fsoedd Sla e g5 3l el 0l pla]
030l 40 (55 0, o L3V FAY Jlw olel 5,8 ol
LS (6 S5 Ol 5 03 o, L3 Ol 536 (5,18 glapls!
L S elys o 550l 4 L1l (sl 1) el

33 Gordon-Brannan and Hodson

.

400

503 el JEN 3 oodbse pile S50 LI )15
el JLE 55 e sl Sla sl 51 SO )wcﬂj
)L;af@_@) 33 Glodeas Lok S (g Lsl e ) .ol
NS elead 3,8 0, Lal 2H g S0 sl bl a Ol g5 e Lyl
oL sl ol gl s 3 oS ol g sl ol
Sl O 5158 b el w3l O
)13 a2 Los 5o 1edlis 8 O sde sloiaa (LI S0
L3 I3 L dles g 15236 W 5y 51 OT ) (6 ks
e 55 2lsdeS g (1) Blodd 1250 IS 0L
S ml 3148 ol lia 53 BV ol 538 slag kil
Shls ol s \/\jifu@ljgivfé\)\sj\pjs A
ALl 4y B o 28T 55 L (Y) Lid Goos ol oS
33 0L 5 LS Ot (ol ol @ Slee 5131
S Ll gt it o a
Al o 6ol el s namal i 0L 5 ,iS
UKy W 5,8 ol Kan s L
Al (gl U0y gz 1550 5131 5 ST Bl s Sl
(1) S4SS iy o 2 2 e gl
w\;gduwr@%u)@”ow ‘JL‘KG‘@
U CROUE P ST PO FUUTE SR S St g
() 2,800 5 5 o S Sl (s
ool gy 5 ol jsbas S ola sl 2o
23S o5 BLays 5 ey a0 SIS 5 Srans
sbladas i S gladle & by e (Llasls 5 oLl S
L Lot ol 1 Jrol LB J s tilos 52 0oy 03
(D) ol 0355 el oS g 3500

SLa i 53 Goes OLl il Sl s Saa Aol b
Obl sl 5L U 51 o) Sl 0l oy (55 9koes
Slsl o o (s (A) el s 9doee sy Lol Goe
DS 53 o5l oSS Sl 3 ) 0 ) ot
S b e (lays £u38 nl ks dlie 5 5131
(A0 0) Ly Sonas 1 ool

g ol b oS 185 8 ST 5w VAAY Dl i
OO 550 i Hls Lol o Lis au Grae 5 Jodl
Sl OLlsdl DS sla0 s 0 5 Yo7 L WS 218 b
350 s ol (OUlsdl 5l s Lall) w20 o 805 5

54 deaf



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

’!’ 22840.1393.4.3.3.6 ]

[ DOR: 20.1Q9ixd

N U8 s S 55 5 0350 ealisud 0B LS )
u_:v\\_ﬂ.u .w\o:ﬁujaY~j\J:~o.§QLAJ>c,_’aL3);
Oszeor ol gl eSS Ly (215l o 2 4SS
B QMQMJ::JQQ&A‘MJ@L:J cowdﬁw&'
23 5Bl 5 o) S by i 2158 s
PaS e,y =2l [xal slsen 5 [x] gl cbl

.Cmﬂ\b)‘)é)@‘ﬂﬁﬁ@&)}&()b)bw

IR

N0 GBS £ 5 5l ol Glad e s - b
saslw Vit Ve b s oleys oMl el
el o oLl e w glain (Sle by
slacily 5 bl (bl (ol 53 eddpledl OV
anda Vo ol 3 HS Sl Jy el s | ks
g [xal sl s [x] Gloee S

e S odos €395 Ol b 5 Al YO eSS, )5
0Ly 5 Sl SSTL 5 o0 S STl 0Ll sl
5355 etaead (63 5,5 e 1,5 LLS,I 0,805 L oLl
ot 1S G 5 ek ) s B3
o8 s ey 58 55 andlas 5y9e 55 ol gl Bl
omem Bl b 5o 5 Jgws A0 sl 53 5,8 YO
SosS 3 o) led bl s s LU s Vel
Rl o3 s fees Ve S YO LS s oy
el A GHIE s Vet ) e a8
el Jloiay Goas 55 2l 23l 5 Bl e
osliul ol 5LeaS ClusST (6l m (ol i Ol ol 8
Bloul oLl 0Ll e bt ol s 55158 b s
Sl 3 2L S bl 5 2S5 AT
SeS gl Sramw 5ol 5,8 5 3 i a0 4S8 ol
03,53 sl &M.uﬂ).‘)if.) e Jlas iz 51 ce3 S el
3 S e okl Stie landllas 540 5 3 .l

Gb edod oLl sl s 15l s 5 LS - 5
WS loddlens gl 50,3 sdiS slas 5l bl o slas
b S - pby L) I el A3 0 S0

56. kinesthetic
57. Case report
58. Speech Awareness Test
59. Speech Reception Test

e 5 (P) GLS 53 S o X 5590 53 O (61,
33 cins Jsw wliulie J5 o SolEl (Y0) sl
Oy by G S0 1y 355 355 55 (GBI 5 () bkitms
fmalr gl S0 ) o Ol L0 4 oo LISl 535S
Slaed s 4 ar ol a5 LS sl 5l Soen fasla
Oblsesl o alid JbiS 55560 5 VWOF Jle s o]
i ye SO pdes Jlw VY 31 e 5 (Y5) 5,5 4SS
IG5 O3 ik i 35,0

2 4SS Oy Al LS by ol OIS
s (S 2SI Sorens BLEST 1 g o 2l 5 o
31 e e B 08 s Sl s 5 03555 0,8
GMEs S g 5 e2eel3 (55T 5SS 53 iy
e Qe S BS o a5 Saew O 5een
(V4 TV) 105 S Sramw 5 il o Coshans by s
e S sy 05 5 Aa s Lo ol
D13 5 OlasST s Calises ul g oLl 5 Cvanl
35500 Ao Ol e Olbe O 31 8 ol w3 S ploil ,iS
85 A 53 iAsh 3 Sl 5 0l 3, S L
axslo b 600yS 8 YV LEE W $ & S
b 5631 U8 5o S o g Dbl LB
6)5;\_3 sz_<f.> idlas 3 Lapl L(YA) &5 8o il Bty
Goas 25t 0 s oS LS50 55 iy 55 S~
IS5 55 0Ly LS5l e S03 8 iy |y diz g
0 He a3 05,8l Gy cldlS g edd 1550
sddantlas 31 31 o 3lS o s ‘&uj(@\ rtﬁ»
(YQ) 39 S guls

3 ol a8 Ll gh g oloul b gladlis 5o 50 s
13 g s 5 sl Ll Yo e A s g o
S 800 s (ol b g A Ol 4 1S
o il b s glllis 53 pamen (65 . (F0) Sl als
o b e Gl 53 (S e DLEMBI 31 5
b s o 4SS O LS (6 S50 e (55l
() sl aiils S (6,0l

Jlus c\ftgs\).é\k;\ﬁéxf.,\;;;.,\dt ol 35050 olad
T05 I Sl S 5 (S8 0T @ (5l S
b S &S Kos ol 51 0V e S

Ol Ol 53 a8 il iy Sl s sl Ul
Pl s Bl o sl 0 S151 530 53 @ HkaS



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

l’ 22840.1393.4.3.3.6 ]

[ DOR: 20.1901

50 Jreod by 2 0lays JUS s gl s @ S
SLedbl s plosl OSL Sleys Slaldil 5 L o)l
355 U 583 050 0l 3l ool gl 5 sdalowsdy
USRS

o3> b 3l o2l ged o 4SS G Sl B 5l 5o
Gl b oslau) Sl s eSS e cannsY U
Ll 5 ks s 5 sl 5,0 4 3 sl CIlas Ll
Olays aslaul 5 ) 40 r)'\)l Shad eslawd 0 0Ly 5 S
5o 5l ol Vo) 5L Bl 6l a0l e
perlee (B I g pdip ) word 158l
03 S0 58 5 dos 35 5 OLIsl & bl s @) 50w
3 g0 0,L31 0leys s

FYv
35w o g ool (glac 5Ll 3l sdaleausa ol

sl 0l (Y) 5 (V) Jyld s 1

62 Feedback

V)0 e i3 L) e Lol o g 93 4 o 31 )
sdeiS e liad (Jgl 6 55 (YY) V) aseped ulie .Y
(Oleys Sl g b L3 slo) (b)) )50 Gl
SIS A 53 3 0did a8y il e 5 S 0
558 il S s (1) 35000 0 550
g 33 5 03 gt oy |y 5280 Sl Lzl 0L
S 1T Sl Ledded gl 0350l
LSS U5 1) O 340 0l sl > 1536 3 51 oS
Sl 4o (el g oSl sluas ol 1L 51 1y el 5
YT «cﬂ;ﬁ\)b» L ol s oyl b 55 55,550 0
«C';.b\j» os=P 3> Sl 3 el lu ] g gﬁuﬁda
o i8S glias aw 1 & 55 Jolus oS US e 03ls oSS
33033 g0 (2ol 53 Kb e3ls Gadts sl | o
Sl o= Jlivan Ol Slam 5 J3 v
25 Al il = a0l Sl 5 A e Sider bsediS ' sLas
i_wf.\‘;‘.’wlj_iﬁa_wff\ﬁ.\ ioas by as) 5o
3 edalcwsa 2 (FP) forul 2 Lo L g
el o (1) 5 (V) I s Laeslias ol
Q)_nc\_;Lﬂlba)ﬂajjdsﬁu)fw\&gj)\b”
S debealsy szl 5l 5355 L3 b s 80503
A esls 0SS gt cpl 5o o erlg e Sy lea 33
T2 b s RIS 5 <S5 a5 03 lyls o KT
33 Ao S ol g Yo/l a8 3 kaS
B SCRIGNSVEN P P SV SPREET S ui_,.fj.aj_ﬁ:
g Jle VA i sl e 5 0 150230 (655010005

O oty 45 s, 50 slacdl Ol o 55 SHe
bs g edd o i Sl s A e Bl g 4 05
5] (Cubase L1l 5l dao b sl —as
5 ALESIS 102 JU zuS1 5 s—p o ,LS <Maxxonet
Sl s A o3l Aletron-MC003 & -3 5 S
Gl e e el lad 3 b aw (gl eddlas
oxleul AKG K77 0 gdn 5l ededilans slaliw s
35 O3 s 5 JLad )5 e e sLiab sl 61 L 0s
5050 LaT el s 31 a8l 5 sl ol gl e
Sl 08 Ly 5 2Ll s 2ol s alias 5l iy
Ol s ol sl fl_?d\ A esls =5 5l 3l
ol ot el el 5 sl 5l ol 5 3 el i

60. Item Identification
61. Rating Scale



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

l’ 22840.1393.4.3.3.6 ]

[ DOR: 20.1@0i

[X] Slarr 5 X/ Moo 7585 Sl 230 pardedd Ll s ) Ui

0loys 3l da glaoddon st | Oloys 3l day msdy oty | Oloys 3l IS laoidodnd | Oloys 1 3 7 sds onds | S
/X/ X/ X/ ) /qx/ | /q/ | 9%/ =2t X/
/xal | /xa] | [xa/ =2l /xa/ | /ha/ | [qa/ 2t /xa/

Ly 0leys 6593 0oh8 51 o 15 5550 glonn 5 s
w2l 3551 bl 063 S i Ao )3 &y a0t
3 Ix/ s blays 5l B L aslie 5o cediSsLas
RIS Bl y o 33N /PY Oleys 5l dw [xaf gloen

RCAW N WATIES

Moo ol o (Wl ) Jsd slaesls 51 a8 sbolen
Jsl g wslaad b oleys 5l b Loen <l a5
Slal wylas ol oS wslad aw a goss c&\jb
dw a (V) Jsdr lomesls wlul Lladls L
A=l b oless Sl glawr 5 s edaS oLzl
el b o Olgme e 9 Llosls 23085

el b8 OBl 5 0y 3l dm 5 8 Al g A345, ebde 2Ll o Y U

() xSl (1) o5 4o Jas D52 Sgedls oy 2550 Oleys Sl dny b J3 Sl Sl ol o
INia% Ve Q- Yoo o o ReY X/
N4 Yoo Av Ar ey ey s /xa/

e Sl 5 ol s Aallan U sl Aalllas e P

L;ﬁfsl_jw.u)j a“ QLST‘ULAJ}_’; ol s aS sl yanar
3o S dzls e (g1sil LS5 5 &0 SS
DA Bl 5 0dd 153l JLLS 5 5 0k L]
LI ‘ui:‘LajT(:L?a\ (al_<'..a 3 Ay sg 63 Sl
dewy g ) 1z S amess Lol 5 g 5 el plinsls
0L 6813 Gt 3l g oS SYLE 5 3550 53 Jili
)L:Jgéﬁf;t_f Sl oMed 310 555 oledd | U
0l lalo i 50 (Y4) ewyed b o ()5 5
2 750 B Ol S U 5 S el 0 - s
OlysT Glaslsd g o5 s (Sl b e e
Sla fia gt ol asly g S oo 31 Jool
A% > i 3l bl 5 ol o JLis 8 S
gz 53 1558l (e g HLiS 1S > 3 Shee g1
ol odalie aS (6 51 o il sl 5 Llesls rl}u‘ =2l
Lol L3l ol e (555 I 3 925 31 sl Sana
13055 48 aess S ases Lg]t_.jjrpb (B 5 oyl 53
5 Sl 5 Sl (s 35563 5540 (6,

A3l LS a5 kS S
& o D pon prigeer S gl Sl ol A
ol S Ol 4o gy 33 e e Ol SWH
D gl 5 wils LS (6500 s ol 2

63. somatosensory

St 5,5 S S 35 el OLSGl sl a3
= [xa] Slaen 5 [x] GHmo @Bl 53 53 |y Goes
O e 15l s b S sl ol 51 S Olays @Lﬁ -3 g
9035 bl 9o Q—J\@’WJ‘:J):’?)’L; Oloys by
) (s 5 gl 0dd 318 Glacdl - s
sl @Bl

0Ll 3,18 Ol Ly 8L pman alllae (ol S i
dzils e Lagl .l (Y8) Sin J5gales 5 (50Y0)
eSS L 5B 5 ety 58 8 el das 0L
il Olpmn 83y L2 ol el Ciliien ol
Wsy o 5 0l 1,58 Olays o QLT &S (gl 3l ol s
ool ols,s J_wu)uafcj_@ Ol 5 Slayo
O P g G i B PRI FOMVI TR TIPS
et 31 QLT L S5 (blos S0l 1y Jlazot i 13
el lay g

S35 LS 5 os 2ol 31 03 Sl
S5l 5 ol hollan bl b goas (it (o
QLS U5 55 (8 e B3 i) 5 4S
SV Mo a8 Kdy a4 5 03 STl gl
=85 DLl cnS 3 5SSl (S ST
(YA Lls oS e g,k IS >


https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

I’ 22840.1393.4.3.3.6 ]

[ DOR: 20.1004

-2 Sobeys Col ) 2 Ol &ly50 5 pohls S S
el 1526 35 ol )

S S A

e = 4SS 05 LS (5,85 sl oLt Le (sl
ol o Ol el s Sl ool b 5 ol
IR0l ol el dosl 5 31 aslsl 03 S sboy IS
53 55 S 3 5,3 Slalls 5550 53 5SS 5 055
SRS 5 oz sl gl 530,26 5 s 0Ll sL
Sl 5 ol g wdad gl oLy LS 0 5
b LS (S50 (6l (oIt o 3525 0355 S50
oL ol b i SLala0505 Cpa] 5 o s
ST Sy by eSS e 5 Y (ol slaslayg s
P il 8l slagmasi plaslag esls I, 3
=9 o OQ‘#}U 23 MOk slays sl i,
3,80 50 s gl ol ol ple a Y 5l 31 8,0 s
RN B a Wles STeidlys g3l cilSS

19505 g S

ol zils 5le s kS gl =87 dloll )l e s
313 plad 51 el b el (254315 pmn s poke
el s bl L L L sk cpl el yo o
55 wslad coas) a8 3l bl (g 83l 5L S0
oS 313 55 5 L Jaoa |y 0ddars slae S 5
L3 Lo B gie IS Calises fol e o

M ot b0 LU 53 (25 o Do
Sl s i o 2 455 05 S (6,00 e
(R Gl s S

asbi sy ol 487555 ASTE 0 eSS ) el Y
LIl (WSS 0L (2550 0350 OISl s
Sl 03ls GLAS |y (oMl e S8 05 SLD Ay
R T PEgg W EPUPE S U SO WY
RIS ST P A RTCON PR W WV P
el 5 ke Slos b eSS L o Sl g
DR 5 A2 g 4 DLl ol LSl g s 58
Sl o ol b 4 pes 5 L ) 4 S
ol b Sleslinnd L s (ol o 4SS 05k
5,5 bl 5L5 it (gl 5eil 355 55 iy LS Ol 5 e
polsdsl 5 ol ot 5 OLLG 4 G5 JLS ol 4l
Slalls 3,50 55 ol sn 5l (Sl 35 Lo (sdar sla 1S
AL aloxr 5 4alS a5le SIS SVL a5 S0

s34 2l oo [x] lae L o) Lal &S blan
S 3Ll sl gl 5 (FO) el 3 dmes Ol s <L
N5 6550 08 e ol salitis G b 5l iy
OLlgdl j e ol e douis Bb 5l el Coew
5 Moo il 15 800 0l e ol b O
J2B ol 0 S s T SL5 g OLIAE Lo s
035 a0l dosy s e Sloals 8 (Sloslinul
o 5 e (ol Wile sl S8 5lIS 5,85
p s 7l Sl e ol 4 Oy iyl S



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

’!’ 22840.1393.4.3.3.6 ]

[ DOR: 20.1Q0ixd

References

1.
2.

10.

11

12.

13.

14.

15.
16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.
29.

Assefa D. Amharic speech training for the deaf. Addis Ababa University; 2006.

Firouzbakht M, Eftekhar Ardebili H, Majlesi F, Rahimi A, Ansari Dezfooli M, Esmailzadeh M.
Prevalence of neonatal hearing impairment in province capitals. Journal of School of Public Health and
Institute of Public Health Research. 2008;5(4):1-9. [Persian]

Dalebout S. The Praeger Guide to Hearing and Hearing Loss: Assessment, Treatment, and Prevention.
Santa Barbara: ABC-CLIO; 2009, pp: 67

Nicolosi L, Harryman E, Kresheck J. Terminology of Communication Disorders: Speech-language-
hearing. Philadelphia: Lippincott Williams & Wilkins; 2004.

L’Epée C-M de. The Real Way to Educate the Deaf and Dumb, Confirmed by Long Experience. Paris:
Chez Nyon 1’ainé; 1784. [French]

Amman JC. The Talking Deaf Man: or, A Method Proposed Whereby He Who Is Born Deaf May Learn
to Speak. London: London-Hawkins; 1692.

Zaliouk A. A visual-tactile system of phonetical symbolization. J Speech Hear Disord. 1954;19(2):190-
207.

Lazarou E, Hatzopoulou M. The effect of cochlear implants on phonological acquisition. In: Botinis A.
Proceeding of the 3th Tutorial And Research Workshop on Experimental Linguestics; 2010 Aug 25-27;
Greece. Athena: University of Athena. p.89-92.

Lohle E, Frischmuth S, Holm M, Becker L, Flamm K, Laszig R, et al. Speech recognition, speech
production and speech intelligibility in children with hearing aids versus implanted children. Int J Pediatr
Otorhinolaryngol. 1999;47(2):165-9.

Baudonck N, Dhooge I, Van Lierde K. Intelligibility of hearing impaired children as judged by their
parents: A comparison between children using cochlear implants and children using hearing aids. Int J
Pediatr Otorhinolaryngol. 2010;74(11):1310-5.

Gold T. Speech production in hearing-impaired children. ] Commun Disord. 1980;13(6):397-418.
McGarr NS. The intelligibility of deaf speech to experienced and inexperienced listeners. J Speech Hear
Res. 1983;26(3):451-8.

Markides A. The speech of deaf and partially-hearing children with special reference to factors affecting
intelligibility. Br J Disord Commun. 1970;5(2):126-40.

Smith CR. Residual hearing and speech production in deaf children. J Speech Hear Res. 1975;18(4):795-
811.

Brannon JB. The speech production and spoken language of the deaf. Lang Speech. 1966;9(2):127-36.
Huang CY, Yang HM, Sher YJ, Lin YH, Wu JL. Speech intelligibility of Mandarin-speaking deaf
children with cochlear implants. Int J Pediatr Otorhinolaryngol. 2005;69(4):505-11.

Damico JS, Miiller N, Ball MJ. The Handbook of Language and Speech Disorders. New Jersey: John
Wiley & Sons; 2010.

Ghasisin L, Ghasemi A, Moobed F, Hassanzade A. Speech intelligibility in 4-5 year old children. Journal
of Research in Rehabilitation Sciences.2009;5(1):19-23.

Bradlow AR, Torretta GM, Pisoni DB. Intelligibility of normal speech I: Global and fine-grained
acoustic-phonetic talker characteristics. Speech Commun. 1996;20(3):255-72.

Johnson C, Seaton J. Educational Audiology Handbook. 2nd ed. Boston: Cengage Learning; 2012.

Cole EB, Flexer CA. Children with Hearing Loss: Developing Listening and Talking, Birth to Six. UK:
Plural Pub; 2007.

Knoors H, Marschark M. Teaching Deaf Learners: Psychological and Developmental Foundations. New
York:Oxford University Press; 2013.

Schow RL, Nerbonne MA. Introduction to Audiologic Rehabilitation. 5th ed. Boston: Allyn & Bacon;
2007.

Hull RH. Introduction to Aural Rehabilitation. UK: Plural Publishing; 2010.

Amman JC, Baker C. A Dissertation on Speech. North Holland Publishing Company; 1965.

Karchmer MA, Mitchell RE, Marschark M, Spencer PE. Oxford Handbook of Deaf Studies, Language,
and Education. New York: Oxford University Press;2003.

Baudonck N, Dhooge I, D’haeseleer E, Van Lierde K. A comparison of the consonant production
between Dutch children using cochlear implants and children using hearing aids. Int J Pediatr
Otorhinolaryngol. 2010;74(4):416-21.

Nasir SM, Ostry DJ. Somatosensory precision in speech production. Curr Biol. 2006;16(19):1918-23.
Nasir SM, Ostry DJ. Speech motor learning in profoundly deaf adults. Nat Neurosci. 2008;11(10):1217-
22.



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html

[ Downloaded from jdisabilstud.org on 2025-12-19 ]

22840.1393.4.3.3.6 ]

[ DOR: 20.1

30.

3L

32.

33.

34.

35.

Ghazanfar AA, Turesson HK. Speech production: how does a word feel? Curr Biol. 2008;18(24):R1142-
4,

Ghazanfar AA. The multisensory roles for auditory cortex in primate vocal communication. Hear Res.
2009;258(1-2):113-20.

Chin SB, Finnegan KR, Chung BA. Relationships among types of speech intelligibility in pediatric users
of cochlear implants. J Commun Disord. 2001;34(3):187-205.

Kent RD, Weismer G, Kent JF, Rosenbek JC. Toward phonetic intelligibility testing in dysarthria. J
Speech Hear Disord. 1989;54(4):482-99.

Samar VJ, Metz DE. Criterion validity of speech intelligibility rating-scale procedures for the hearing-
impaired population. J Speech Hear Res. 1988;31(3):307-16.

Samareh Y. Farsi Phonology: Phonemes and Phonemic Structure of Syllable.2nd ed. Tehran: Iran
Universuty Press; 2012.



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.3.6
https://jdisabilstud.org/article-1-370-fa.html
http://www.tcpdf.org

