[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

EP-0- AYAY £ oplos P¥ 055 - uwlib ol ish
‘ ;w& 9)4 Ao

Olgpeo 3l axr g J8/a/ &g cndlS 3 sojlw p2 (S oguiad S (ow) 2
OLiew B Al A U £ jlmxian (355 )3 (oguind

Tk e 51 (63150 5 oIl B yh UL g8

Olrl olie Kby pole ol ¢ pisslys 2Sls oy S 095

O] gl lgal s s S5, ol o (A s il Sl 30
Ol e0lyt8 e 3 oSl ool o s ol g5 T

S

Gl 1 (S amde &) slgien Wl b ey g Cul (Sgo e JEI 5 Sles 4y opdid WAl b LS «Sly (Sud g 1R g dime
9 U8 /2] gy S 3 slaojls yy (Sadested Sl s Ghmgk ol J B and o i |y o e slrojls (il o By b (o9 (gt
S5t el ol 50 (S RS 5 cdgien Sl e g (g Ol

Jao B} Gl b arlgs i dgeil 5o )15 ) 2)90 Ao & b Jlor slxin S35 5l ord bans gl dige Gimgk (] ) eyt 99
F;3 s F, Fy Fo oo a6 Jdoo Praat 5.3.13 l53ls 5 51 oslazul b laodly .G asl aw e |y /a/ 81y 9 48 a)g5 4 e 4w |y /2ama/ « ¢ luis
b 4,8 Sl [PAMAS S 1S5 4 ys dus (5l /I agui geon ) dm g U /2 3815 15

181y o5 /2] 381y |y ogind lyan 5 8 /A) 581y  oogied lytad 3l dns 5 b 13 /) &Sy o ok plo] (slndunlia 1> Fy 5 Fy Fy coglis slaaidly
p=+1+ Vg o gime o /) &Sy b oguivs lgren I am /2/

Sloojlo 5 ogdid BAIS ity solis, b cos MM/ s 51 U5 fa) &y 3 Fy g Fy By oy plo szmen ()l ol 12 306 305 donald
b e il (B agind g againd (sMIgen I an ladlis) 15b Cos /MY gen jlan fa) &g )5 uilS )5

S Fen (0l b5 o SetuogST 3T ¢ udlS 8 sloojl Sy ¢ Sud g 158 (B 59

(QVAIYE 2y QYD :allie ¢l )

o

LV RY-M

» > ey (vowel nasalization) aSly  Sud coguius
o b ol g (il o8 dom)d (S s g 5L &S )9
5 9980 Byprie (b b | (Sad gt il Sialen
(TPgdire S53 0 ) Gl (ool L3
sl slagiy S ST gl
b)) slagse, opl & obsl lcwl  Sus egdad
Lgudsad S 3)Slas )3 (60 A oxie g Miwd (o2l yd
I Bgdeo guie (Sabooguid L) sly e by,

) (Fa 5 Fa 1) oS 5 (slaosle g sl S5
Oild S oouilS B glaojle (n Lulg) 9 AiS o0 et
Sl esins lalgten ) o Cundy STy 5l SiuwsS]
cblis Jbs ol bV )aiws baSly alie glojle sl )b
Syo e 3> (S8 1 @V (e STy SUS  (apiis
(V)Sgdier anadb plogon plyicd > (pon 4 g 25
DS B et plyen I liSly oS Sl
9 sosdud Lals JWl (coarticulation) (suds (Salen

XS loyd )l 09)5 ((ylya (Subj pole oSl ¢ izelys 0uSisly ol dn oS (g )kas ol dupd (LLE pdle liee dlold e ey (4l 15 1) ghamo DN 45
E-mail: f-torabinezhad @tums.ac.ir - Y\-YYYYVOVY : 53 A OFOA-AYFAY : s


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

/Zfafbk}uulfﬁgshho)bu)a;mk’a;my'w))a ff

P ol dddlas zls (V)N 0gmg (gyld dme glas
2 opid boaSuals Wb (Sfe buadplis i
S Gleyd g byl ) Wlgiee 5 Cunl )b 1l slaasTy
OYMB] 4 M o8l ple 5 p8 GG 4 i 555
S S S Sl g )l wle ks S
DS g o ginn dlusy 55l Bgmu sl o Lol )y JSiiie a8

Sl P50 cpuild e 1y wilS 3 slaojlw p S >

32 0R9)

S 5 (lablie e Oyaods (930)5 ddlls oyl
G0 Hlas S35 e ol adiges b plool (gldulio alado
e Bl 9 FNY s 535k b (305 2 ljsm )6 Ao
Sl ey o gg il Jeislye JSoay (oS diges 025 VYD
P s ot e dw ddlale glalid 9 SO slaige
3y90 Sadiged x> 8)S plxl Jlo & U e (w B354
b duwlre GPower l58le 5 5l oolaul b aslllas

codlgls g a8 b adllas > a5 S54S plas
JSiie 4565 ,m 13 Lo S3g0)] . L39 AL g b s L]
Mo g Mo uae slagjlon (olgus cdl Jud
ol Gl 0 Codgdoe g Wl Sla S8 Ld
ales 5l cadlas 4 3gy9 slybixe 139 (g5 g (5393 lo pu
@ dnlie b plad cdl ( Jlod OMSie (igd el (il
o Bl 9 S35 (Sladge )3 dgrg0 oMl (slaosig
‘u‘“‘?" u.u.’x..w )‘ u.suol> Sle M| dab L!bo..\.,9)., L)"‘ W
Seo g SN S8 M Dy GBS (Sbi g (oleud
oo (k) 9 S elidul) Sl ) liS Lawgs <S58
S olidl 93 lausgs aslllas 3)50 331 go )
Lug 0,bgd addlae 4y dgy9 slo)lne dol (sl adllas 590
2y 85 LB n e pgw Sbj) Glsisa Sigell
108 das b pKin 0 Jgw WS 665 10 bualin &)

s (6l sladiges (SetwsST Llos g 458 S0 blje
Ol 2 8 ol ol (Sabisesdid 25yl Gl pB9sSee b 0sd
bkl evigs & spbe pp @S gl
ol do g sl daly b gl poogde (85F)3905 00
B Canidy s Ml Caol (San Seoss] (slo ol
» (VAAY 5 123Y) Bell-Berti (5)15,0i%; i3] > plsay
Ssis] (oSS i 5 40 ) oS drde
G-l B> Mo clld o L el e
bl eadgion 31 guyn gy adlas ool 3 008" ool
dy90 (5)lidS Lged Jb gy BuSeS Wl ¢ b oolawl /vev/
51 ool b o (g yglaen (slmodld Ly 33,8 o ),S5 1, s
(Computerized Speech Lab: kS slasbl, oKibejl
(Va0fF) Stevens 5 House (yien .(V)uas Jul>s CSL)
b oawslis o /ov/ el o |y lojle g STy (Sud oguins
(VAAY)  hen o Stevens (A)ud)S awyp NI
slrodly .00, wyp /ve/ L ) (SAd egdes
5 8,5 45 Jdos 5,90 Dr Speech lowg odelcaussas
S 13l ol Sldllas ) (A)Ad drsloe pudlS )5 (slaosls
Aty Gl (Sabopis i ot S5 slansle

b sl (S gblols bl
Gl lagl; » K S eyp SpSe ol
2 oSl sl (g Oglite 4 dag b (Ve )l (900
oy B ol 0 LS alg seled conl oY dagl;
2 Solds el Cunl San wslsd )0 oyl Golds cpl (V) )2
ol Josliul g (y cnlpls 298 G0 g 1S (S > S
loosly b ol duglie 5 (V)obs 2 0 (SetST (slayial)l
(V) it 5975 505 slach

2 Srbegid Pl Baa Loadlbe ()
P eyl len Sl an g J8 /o) &y S5 glaojle
Gl s pbosl Gljew)ls Al &6 ke jlxige o355
&S Dy by Slalllas ululy adlas cpl o g Bdgizee
s Bgame cpl )3 (5395 (S S 3 wles S )l5S

VYAY & oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

Yo Obles 5 oleh 3e8

claodls Jlow g 4550 b duwle S39051 ya (sl fa/ &g
A5 plogl V8 B SPSS ey 5 elizl L sl
fal 8y Mg Camdg Jolo g (g 9 555 puiz 9 1) (i
sas f2) 381y 5 /) ) U5 /2l Sy 5 s fa/ iST5) el a5
ooyt Sly ol a8)S L > e gl piie lgica (/MY ]
4id (LS5 903l 5 ad)bgd uil)ly 3BT o3l 5l ez 90
Sl bl bl polatedy Al odlil alBuy ladulie (4l
5 15 plsl 21 y90)] (Ui ¥F) e jI Aoy 1D
(Interclass correlation  (claib 90 oLl y90j
A5 pll t g5l o coefficient: ICC)

Ly

fal &y 1S D Fs 9 Fy Fr Fy gyl cla el
ol odal N Jods > /m/ 5 am g LB Ja/ &Sy g L
i1y 3 Fy Fa Fi 00k 29800 025 Jgio )3 45 jobplon
ool 8l gals aSly iS4 Caws /MY Gl ey g S

aS ol plis adybgd uibyly WUl clayge;l s
D bze oddduslie slaog,S | Sopud 0 Fo opwSbe cglas
(p=+ [OVY ) Cannnss

gl oS o L Frolp erd pbl (claygesl
Balie) Coyn 3 451y 155 oy Sl 2 1 (S0
ly (oogid ploen jlan g U5 sladSly (e ordplol
Olyeen Sl am &Sy Lo &Sy b eglid plgen 1SS
oseil g Ll (p=ele e )l Jne iz 93 9 (o9ied
O ©olds pl a7 A8 asuie Ll ed adbgd il ylg 5Ll
2ol b oolil aad (LeSS g0jl 3l 3,0 dgg Jele g5 plas”
Solis uin 0 Fi pSlke a5 ol olis add g0
&Sly s0dg acurnsy oy Lol (P=/VOY)5,l0 (5)l> size
p=e /e v e )ad 0dsd (gl ize gl

Sgls a8 ol L ad)bgs uibyly BT gejl oo

WWAY (€ oplodds XY 095 - Suolivhs 2l gy

iy Ao (59) SIS 4 Mo dslgs S3ga3l
Joo e a8l culy el 5 3585 3 b 4w &S
Give lawgs /a/ &Sy i g /Pama/ sl 1S5 51 g o
crl ST adgs o093 Sole (quily b el (gl Jae 3
Mo )b aw 1y /ama/ (gl Juo &l 1 e &S ©je0
5 o bl S aiSS Al dw Gl 1) /o) &Sy 9 A
(V+++) Orlikof lawgs ouds &1yl (so bl yols ddlles
S cpl @ plied Glp aS ppcwle pliea & 35
50 04 plodl Wldllas jI By 3> puiored (V) Cwol o )15
Bl copl bl cde (Va) )ow! oad oolaiwl @SS e ]
&S Conl €8l cpl 29 ool calisee ) Kiimg lawg ol
Carge gm0 &) 2bsS slapluil > o], azpl 25 0o ey
ot St b plgty 2950 a5 oS Sligen
Shure- 499,50 b o s3g0jl SiwgST (slmodly (Y55)s,S
3 9 39 okd wulals 3¢5 s (g9, &S 15 50l S Lo beta54
hoslaiwl b g cusly )18 Sog8 lad 3l (g yi0 il dw dlold
Onyx. Blackjack Permium 2x2 4 msi-cx620 oUbd
odlawl 5y90 (99,Sus M5 laus USB Recording interface
I o 5y ol (SogSI ot ohgSee g5
layd9,Sue el sl 1) s 3590 Ll 5 (Casin) 355
)'l LS)"-"u'-’L“ o U S dlbls o aS Llos u_s-l).lo 6)9]"
YU olisebl el g Jle glio caaS 855 J1E L g olad
ool GissSen il S Sy dex Sl £22lS slaasby
(JolS Bl cel (499)Sen Houi il «SogS 35l o8 e
dda (89,50 (pl s 3 Dede IS b 9 (1)
95 Slor 298 il Job 59 dbml Sl @le ol (15,
(V)29 o LS oo
)'l odlawl b saislaws slalis daesls 6)916“? )l o
M/ (ogded Olgzen jlan g L8 slaaSly jl Sopn ol F
Lg‘)J F3 9 F2 cF] ‘F() Ol 9/?ama/ )L..’>L» )1)§\) )lg dw D


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

fa/ &Sl Swils )3 Lo il o 5 b 50 gudud K3l Sw) 2 \ird

2ama/ 1S5 ,b aw j5/m/ 3l ax g Ju3/a/ 81 1w omilS 8 saojlw g i /a/ &1y culS 58 gLa05lw Suogi Hlof =) Joua

m/ 31 aay/al oSlg /m/ ;1 J3 /al 14 W /a/ a1y
. "Lm . "LA . "Lm
Sl JBlas ol Sl bl ol Sl Jhle ol o5l
(e S1,201) (e S1,291) (sleme S1,291)
Y0O/00 YOU/AY YEY/A
YEV/-)  \QF/AA YOS\ Y-AIDA YAMS  Y-ANA F,
(YY/0%) (¥¥/20) (YA/+0)
SAR/OA VOV/FF AFA /DY
VWCFEYFFUA VWeV/VD  BA¥/SY WY/YA £V F,
(\WY/A) (YY) (V/+1)
WAY/Y \YEYV/S WYOY/Y
VEY/) VeYV/PA VOOS/NA VTR0 WOY/EY  \VAAAS F,
(¥/5) (QA/YY) (\Ya/Ad)
Va-A/ Yo/ YOT\/Y
YEYVY  )eYo/A0 YYFVYA  \YE/-0 YSVY/EY  \YOF/FY F;
(VEY/5Y) (F-5/\F) (FFa/on)

a3 e lis /Pama/ g /al &Sy g9y (SuiwgST ol
G I gmo M/ 3| amy g 8 /2 &Sy > Fy &lyuss &S
ol il 0390 By pusd Gl b o o Ol plpls
&S g b Olllas claal suiSanl wdlls I ass
11555 wgucme 156 Fo p (Subostd ol gl ol
My (Sl glaolis ) Fy jl oolaiwl b olg5 o 5 cuslis
(V)35 s 1y
&Sly o ks /a/ &Sy wslS 3 slrojls e duslds jo
Ay A2 o LS &S 39y b pxe Lgles g WSl ialS /m/
@l SIS JE Legisd sadgien Wl pb cos ojlu
lgos pogid gl lyman ,3 Fy o ol lis ausis ol
F3 9 F2 Jm/ U‘N 2 dxlllao Ui‘ » as (Ys\)wl usLQm
Glp SowgST saled wisen bl ialS 9 m
Lo cdedy dawb Ll c.\lfuo C,S)s- ).»\/L dl.bu.u.;lg)é
L5 (Vo) )b oo idls (ol (S8 (gl slasansSuais
F, jials cage (g5l il b gV uils )8 slaoniSa s

Dz iz 90 (w0l plodl duglie dw 2 35 Fr 1ke
o 9 o i (903l @l elulp Jg (p=r/e e el
Sly c0dg slacaxsy o ) (D=1 Y)d50 Jo sime gles
(p=rl e )cuils dg3g 5 sixe glas

93 ;3 ol pbl duslie dw o 0 F3 (1 Ske cogles
o U5 4sd (gl @l o b (p=eT e e o o giae i
(P= 15V ) o ixe i 90 0 F3 (1Sl (o glas oS
(p=2l+++ g o gre &Sy sadg slacunsy po glas Lol

w88 slaojle 5l S Goles aadlis Y Hloged
el iz 93 )0 G5 Cambge dw

& ICC (bl iy 5 20 (9eil b adlle (Ll
Sl a=AY Fy gly g 0 O3l il )8 glaojlo 1 S5
ol Cansts =0 /A By (gly g a=+/2) Fy (¢l a=+/AY F
5 995 Joistme U ygajl Jl oslitul b g aome plol )3 (ien
slp) p=+/8 Fr ) p=+/¥+7 Fo (lp) )b ine pas
adllas LL B lis (p=+/YY Fs lp) 5 (p=+/N\Y &,

.59.3

VYAY & oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

YV obles 5 plicl y3s8

TV . L — Ao~ —
3 Yo . 3 .
T - S L 2 A P OOUOIN -
“;5 At ~ “}5 A 7
5 =
— Yoo/ —~ VYo
4 4,
2 voo 2
2 U
y£o ]
/a/ 45,5 /a/ 45‘5 W.‘S /a/ 45,5 /a/ 45,5 W.‘S
/m/ jl 43 m/ jl any /al aslq /m/ jl 43 m/ ) aay /al as1q
QIS SIS
YE+ o] — Yoeood —
_3: Yo+ . ’ 3: YA« );5;
5 T s e P& B, y1..d
R R R . ve
L‘(:‘ yyYo - E YY e
4, 4,
RNRAERS 3‘ Yeoood o
vyool YAeod T g
/a/ 45,5 /a/ 45,5 W.‘S /a/ 451, /a/ 45'9 uu.ms
/1 Jd /sy /al as1q m/ 31 g8 /s /al aslg
IS GG

)L! dw ):/m/)l ) J.é/a/ 2\5‘9 ‘51).1 ‘:wdls,s ‘slhb)lwvg l.g;.?/a/ 2\5‘9 )3F3 5F2 cFl sF() u&tﬁo ).:D&o M&o_\ )h’eﬁ
/?ama/ |,55

O s 9 3L Mgy > (carryover nasal coarticulation)
lal &1y wslS 3 slaojlo wyy jd g als— o do o
5 BlaBS |3 eptid salgen )b ,8b Cod ojls d
L;cho)’[w b n\u...sl.o.o 2 /m/ )| Rey) /a/ :‘Sb o u_u.ulf)ﬁ LsLbb}L»
Sy wladl ials i /m/ o3l 8 /)l &Sly wils,s
I oprie 8 slojle p Mger s glasls,
039 Sy slrojlw p egund BALS S e sladlas,

WWAY (€ oplodds XY 095 - Suolivhs 2l gy

Bl (ilS 8 Bjle aw o alS (V)Wsde Fs g
(anticipatory  eguiud (sodgipd 8ALS o yiw sladlas,
douyd M5 diww 9 b piwaw o nasal coarticulation)
A aad e olis adllas I isy cpl s De b LS
Oldlas plo Sle adllas 3y50 Curer ;3 (wslS )8 (slaojle
Ol dulie > grzen (AAN)S e JE L oo
e J/m/ s /el &l g ks /al &Sy wilS S glaojle
Ao &g 0 F3 g By F polie 05l o5 a2 o oyl aslllas
polde Lials .l b pxe LialS cpl g Wb o LialS /m/ ]


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

fa/ &Sy Swils )3 Lol o 5 b 50 gudud 3l Sw) 2 YA

By 2y > il ool [ialS coge &1y egid
SN 9 d9de it lpes My Sl w5 JS /2l
9o 3Pl iy (Sl 5 (S S samapls
b guoen addlas | s ol @l sl (o)l (L5 5> adllas
9 House .(AA)ogs (slo)S 5 (oSl (sl )l 50 ledllas b
wwp (VYY) o Ken 4 Stevens 4 (V14F) Stevens
5 ol b Sad esds Bo ol baSly S0d esdis
S (SAb egind aSG! gy g d9d 0 Lasuie Fiodlb
s Ha .(AA)ub o Linls s awd 5=A 5jlulay Fy diols g
Lialsdl b By &l ials &l oS 6,8 3 (¥++#) Kuehn
B Bl 3 Vb 5y i 5 (uilS 3 Bile ay lail
st Bl Ky FeemVeer HZ &b )5 Yoane al olyan
L oacShuadd o 293 cledy &S D) 3939 YU (555l L
sShy Jb ol bl ohen 3VL slaojls o5 55
idlls )3 (V) glite maSly gll 5 GBS 5 i
WU cos /m/ 5l LS el &y s pslS 3 clasile psls
sloojlo 5 W8S 3 (et SIS dngde ladlis,
5 aa cloolss, b coo /m/ ) aa o) &Sy s wlS
GRS B i8S 5 SASepiid 5 (esdid PR
ol Jm/ 4> il b claojls (ials g 0 SHYL 0 &S
sojlo > il ol 5wl Wl 5 /a) ol
by s ddllas cpl zols (V)ogu o 0ud yido pYL wslS)
bl b g (Sadegiid ) LS S S lagSll oS
el glaply S L o (ljeylb G358 3 Mgien
daar (ilS B slaojl Wil )3 &5 cwl (o) 5 (210 5l

Bl Jals Sloj sbjlidle Sligen (oSl

(S 5 A
581y uilS 5 slmojles o5 o s adllae oyl b
SIppisd g opdid Mger Wl Wb cos a/
U 80 Ny e o adlbas ol @wbs aob e il
g S (S SRS g Siesds sMgier Ml

Mgen @y & 35 LS (VAY) Bell-Berti .ol
JieSo glardg clp (82 whase (aailejls samolis
SHle sl g9y 5 (segmental articulations)
sogeid (Sl gind 5ALS Lt i ol ) .l oS ad e
g JueSe Gy 4 bape (S el bumdplis
9 Rl 90 BAIS Skl (ot (S Pen S sladls,
(V)i S SlSo
o el (SpwsT Jly 4 ol clllas
aS ob olis (V2aY) Bell-Berti .cuwl ouds 4595 Lalo— o8
simd o ot |y laodiiSadys @S o oS SatsST (cla JliSes
(Vs (iloo ol Aoy 0 a5 JL el
() gl Mg <8 90 (b ) (it slaglyen
9 M0 d9te Jol poboar Iy (lad 8yd> lacd b ()bj <8 >
ogs cS e acd b ol &Sl 5l Jd bl ol pSpp (¥
2 a8 oo el ol 4 gapd Py S ST sludl 4l
5 3 Ll olS )3 el o a0 poae 45 ol
Sl wilo o b alsn oS dou > oS b > s ol 0l
Eord Oez ol Dgde b Y e g okl by Gla
8yi> sl jlam g J8 plp 5 e8> (3L L plas] 5 plid;
Sglyzan jlam g L5 &g 3980 el g 300 ) ol
sobplen (V1) Ugd (egdid (dame S SR lp opdsd
S5 ) g wlS > A8 o S (VAVF) o)) Ken 9 Kent oS
2 Wilgs o aS” 25 )l> (temporal structures) Sloj (slaybslu
Gy oS 8l 4zl Slbeyen [0S, b kS wlg plin
Gogleil 4 eg b bl ul g e ) g
2 adlae pl > (M)l glite by > Mg (Sbj
i gl fa) 81y g s & Llen obys lazl /Rama/ adg
PP ool ol b g BBgie acd sl b 900 @) o
Vb 9 oo Mg MM/ (cogded Glsien 9 2980 D) (S
g Mo JiS ) (gt Slas sl plSp 58y (b 4
Jos (ot 9 S (bl o suiSplete Lole plyica
Olyeen-aSly Mg Ky Sliges oIl (V) e

VYAY & oplouds Y'Y 095 - Suslivh nl givds


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

¥

Obed 5 el 355

d)'}i%“

ok 4 09)5 prowe e cdigally dal @585
dleJ.Q(o Ol,,g).o )’l Oed 'M)b 1) )S.w JL«f Owd,l&@

25500 ()38 oS Cosslus sy ool sl 2 Lo

REFERENCES

1.

Baken RJ, Robert F, Orlikof F. Clinical
measurement of speech and voice. 2™ ed. San
diego: Singular Publishing Group; 2000.
Ladefogd P, Johnson K. A course in
phonetics. 6™ ed. Boston: Michael Rosenberg;
2011.

Ha S, Kuehn DP. Temporal characteristics of
nasalization in speakers with and without cleft
palate. Cleft  Palate  Craniofac  J.
2011;48(2):134-44.

Kataoka R, Warren DW, Zajac DJ, Mayo R,
Lutz RW. The relationship between spectral
characteristics and perceived hypernasality in
children. J Acoust Soc Am.
2001;109(5Pt1):21-81.

van Doorn J, Purcell A. Nasalance levels in
the speech of normal Australian children.
Cleft Palate Craniofac J. 1998;35(4):287-92.
Lierde KMV, Wuyts F, Bodt MD,
Cauwenberge PV. Nasometric values for
normal nasal resonance in the speech of
young Flemish adults. Cleft Palate Craniofac
J.2001;38(2):112-8.

Ha S, Kuehn DP. Temporal characteristics of
nasalization in children and adult speakers of
American English and Korean during
production of three vowel contexts. J Acoust
Soc Am. 2006;120(3):1622-30.

House AS, Stevens KN. Analog studies of the
nasalization of vowels. J Speech Hear
Disord.1956; 21(2): 218-32.

Stevens KN, Andrade A, Ceu Viana M.

WWAY (€ oplodds XY 095 - Suolivhs 2l gy

SIS 4 Mo Gl (Slop g5k Lg) 53 Wi oo adlllas ()

oiwh )l epidn & L @l eaiS S8l P

loolis) 5 ol 5 cyday <53 5 cal o3l pl SIS
3 ohlew ol o (o (o8 dou > cadgien 9 (S J5S

10.

11.

12.

13.

14.

15.

ol 00558 )L.u.u OLe)J C)""

Perception of vowel nasalization in VC
contexts: A cross-language study. J Acoust
Soc Am.1987;82(S1):119.

Van der Merwe A. A theoretical framework
for the characterization of pathological speech
sensorimotor control. In: McNeil M, editor.
Clinical management of sensorimotor speech
disorders. 2" ed. New York: Thieme; 2008. p.
1-25.

Young LH, Zajac DJ, Mayo R, Hooper CR.
Effects of vowel height and vocal intensity on
anticipatory nasal airflow in individuals with
normal speech. J Speech Lang Hear Res.
2001;44(1):52-60.

Stathopoulos ET, Huber JE, Sussman JE.
Changes in acoustic characteristics of the
voice across the life span: measures from
individuals 4-93 years of age. J Speech Lang
Hear Res. 2011;54(4):1011-21.

Smith A, Zelaznik HN. Development of
functional synergies for speech motor
coordination in childhood and adolescence.
Dev psychobiol. 2004;45(1):22-33.

Ghorbani A, Saffarian A, Torabinezhad F,
Amiri Shavaki Y, Keyhani MR. The profile of
fundamental frequency changes in normal
Persian-speaking individuals 9-50 years old.
Audiol. 2010;19(2):57-64.

Maassen B, Kent R, Peters H. Speech motor
control: In normal and disordered speech. 2™
ed. United State. New York: Oxford
University Press; 2007.


https://journals.tums.ac.ir/aud/article-1-5074-en.html

[ Downloaded from journals.tums.ac.ir on 2024-07-01 ]

Audiol. 2013;22(4):43-50.

Research Article

The effect of nasalization on /a/ vowel formants before and after

nasal consonant in 4-9-year old normal Persian speaking children

Kowsar Baghban', Farhad Torabinezhad', Negin Moradi®, Akbar Biglarian®

'_ Department of Speech therapy, School of Rehabilitation, Tehran University of Medical Sciences, Iran

2 Lecturer, Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz,
Iran

3 Department of Biostatistics, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran

Received: 5 August 2012, accepted: 14 November 2012

Abstract

Background and Aim: Nasalization of a vowel refers to the addition of nasal resonance to the vocal tract
transfer function. Also, vowel nasalization occurs because of coarticulation. Coupling of the nasal resonating
space to the oropharyngeal cavity alters the vocal tract formants in complex ways. The purpose of this study was
to investigate the effect of nasalization on /a/ vowel formants in before and after nasal consonant.

Methods: In current cross-sectional study, voice samples of 60 normal children ranging the age of four-nine
years were investigated. Participants were asked to repeat /?ama/ three times and vowel /a/ after presentation of
an auditory model. Then, obtained samples were analyzed using Praat 5.3.13. Average of Fy, F,, F, and F; were
calculated for /a/ comes before and after /m/ in production of /?ama/ over three trials.

Results: There were statistically significant differences of F;, F, and F; between /a/ which proceeds nasal
consonant and /a/ follows nasal consonant, the before nasal consonant /a/ versus single /a/ and the after nasal
consonant /a/ versus single /a/ (p=0.001 for all).

Conclusion: F;, F, and F; in /a/ before nasal consonant affected by anticipatory nasal coarticulation and in /a/
after nasal consonant affected by carry-over nasal coarticulation. This study showed nasal coarticulation and
nasalization result in decreasing F,, F, and F; in /a/ vowel.

Keywords: Nasalization, vowel, formants, acoustic analysis, Persian language, coarticulation

Please cite this paper as: Baghban K, Torabinezhad F, Moradi N, Biglarian A. The effect of nasalization on /a/ vowel
formants before and after nasal consonant in 4-9-year old normal Persian speaking children. Audiol. 2013;22(4):43-50.
Persian.

Corresponding author: Department of Speech therapy, School of Rehabilitation, Tehran University of Medical Sciences,
Nezam Alley, Shahid Shahnazari St., Madar Square, Mirdamad Blvd., Tehran, 15459-13487, Iran. Tel: 009821-22221577,
E-mail: f-torabinezhad @tums.ac.ir



https://journals.tums.ac.ir/aud/article-1-5074-en.html
http://www.tcpdf.org

