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Abstract:

The interference of native phonetics and phonology on the acquisition of non-native
vowels and consonants has been studied extensively, and results typically suggest that
discrimination of non-native sounds can be predicted from the perceptual relatedness of
non-native categories to native categories. According to Speech Learning Model (SLM),
proposed by Flege (1995), L1 and L2 sounds exist in a common phonological space, and
thus influence each other. As argued by Flege et al. (2003), the interaction between the
two systems involves two mechanisms, namely, category assimilation and category
dissimilation. An L2 sound assimilates to an L1 sound when it is perceived as an instance
of the L1 sound, despite audible differences between the two sounds. However, category
dissimilation happens when learners can auditorily differentiate an L2 sound from the
closest L1 sound and from the neighboring L2 sound. Flege makes the assumption that
under such a condition a new phonetic category for an L2 sound can be established.
This research aims at investigating the pronunciation of Persian dorsal stops in the
production of Chinese and Arabic learners of Persian. Dorsal stops are different in
Persian from both Chinese and Arabic. Persian dorsal stops are pronounced as either
palatal or velar depending on whether the following vowel is front or back, while dorsal
stops in Chinese and Arabic are always produced as velar, irrespective of the place of
articulation of the following vowel. Given this phonological difference between Persian
on the one hand and Chinese and Arabic on the other hand, we asked to what extent the
acoustic phonetic characteristics of Persian dorsal stops in the production of Chinese and
Arabic learners of Persian agree with those of native Persian speakers.

A corpus was designed to test the research hypothesis. Three sets of speakers, hamely
native Persian speakers, Chinese learners of Persian and Arabic learners of Persian
participated in the experiment. The participants were recorded individually in a quiet
room using a digital audio recorder, Sound Blaster X- Fi 5.1, and a directional condenser
microphone. The stimulus tokens were digitized at 22.05 kHz and low-pass filtered at
4.8 kHz. The output amplitude levels for each individual speaker were normalized to the
maximum amplitude range.

All acoustic measurements were made using Praat acoustic software (Boersma and
Weenink, 2010). Data analysis included spectral examination at stop release as well as
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regression locus equation computed from measurement of F2 at vowel onset and the
steady state of the vowel.

Results suggested that patterns of spectral energy distribution in dorsal stops (the release
section) are significantly different in the production of native Persian speakers from both
Chinese and Arabic speakers, when the stop consonants are produced before front
vowels, but they are rather similar when the target stops are produced before back
vowels. More specifically, in back vocalic contexts, all speakers, irrespective of their
mother tongue (differences in L1) pronounced the dorsal stops in such manner that the
distribution of energy was rather compact, with energy being distributed in a polar
fashion in three different spectral regions, namely, low formant frequencies, mid formant
frequencies, and high formant frequencies. However, in the front vowel context, the
native and non-native speakers of Persian differed as to whether the spectral shape of the
target stops were diffuse or compact in their pronunciations. While, Chinese and Arabic
speakers uttered the dorsal stops in the front vocalic context in almost the same fashion
as the back context, Persian speakers pronounced the consonants such that there were
less poles in the spectrum, and thus the spectral shape of the target stops were more
diffuse than compact. Furthermore, the results indicated that the locus equation slopes
serve as phonetic descriptors of stop place in CV utterances. Using the locus equation
measurement sites for F2 onsets, dorsal stop consonants in the production of Chinese
and Arabic speakers had lower locus equation slopes relative to native Persian speakers.
When locus equations were derived using F2 onsets for dorsal stops that were measured
closer to the stop release burst, the slopes were radically different between the native and
non-native speakers of Persian.

These results can be interpreted to suggest that while Persian speakers’ productions of
dorsal stops fall within two different phonetic categories, namely palatal and velar,
depending on the following vowel; Chinese and Arabic learners of Persian realize
Persian dorsal stops as only velar irrespective of the vowel context. The findings are
discussed with respect to the theory of Speech Learning Model (SLM), and suggestions
are made as how the research findings may be applied in teaching Persian as a second
language.

Keywords: dorsal stops, Chinese learners of Persian, Arabic learners of Persian, speech
learning model, locus equation



YIYY-OYAF il L o B jm s 38 41 (w38 () 90T Saaliing 3

YEVE-YYOY 1 Sy iUl LLs

173 b 3 sla (18 ) Il g0 stods e Sl

305 9 o2 Ol 90T o B HLEF 4o lgT JW
(i0s3) SN b ylriil (59 590 axdliane

' Bolo wumg

2 o plol (Aladly ol8ils ¢ pnndSSH o)L uf:)”a-‘ 09,5 HLuiils (ot (godinnss

US>

S 8 5 sz Oligels )l SIS ) s )8 slaioy slacs lrbil g Sogd oy 4 o3 (]
iy glags,lomdil )l cpolity Sglis ez 5 e lopl; b o) Gl (2o pllsi o slain las lmisl
(blie )0 digd oo oy (Spy g (P Gladist Djgo 4 pslre (aSly wdgi oo 4 a6
ol 5o sl Sl lndil (olS Sdiw G895 5 Wl (lSp 5 el sz g (250 Slapl ) sl lags il
SlasSl ojluilaz B aS ()] (se 99350 rkae sy 17Ty sl (nl @ azsi Lol sl el Lo
~sag S S b e 5 2o Oligelomrl S 50 ()b sl (g il slaglyten Sge —sads
U""DSJJ W)J Lv wl.u.n ‘_,’_ALQOQ‘\) L\.u‘ U’“"‘“’J" U"‘ aQ (5.’.5;6“’[" Ls‘)" .Q)b g.A.D.:Ua.c Lmubm U’»’o‘ P ‘_,’_aya
Oligels B 5 oz Oliselisml csmsr OUlssm s 09,5 an Jold) (talejl (FaiS o8 8 g 5 (b
Sy iS50 glainy slags,lnil e sasles sk (55, 2 5551 @5 G5 (s 0 O (20
51 50 F2 iS5 polie (s puSoslail 51 ol 99:“*‘,5) L salolas opizmen (0h cwyp iolej] oS
o092 UL e 8 a5 Il o ol lis gl sl Caws 4 ()il ylgseen 5o 545 Ty Sl AU 4 aSTy
ey s1aSTy il g0 50 o |y laglses (ulsye Olisel o)l 5 (s Gigel s )b S oo 08 (S 5
CLM) LS 5,50l el ooz e po Shagh ol gloaidly wiiS oo il (alSe 5 Sj90 4 (g 9
4 ol Ol el o3> 0o el cews @l 9 )5 opas o alasleiin 5w S 18 Con 55

R PR 43‘)‘ ulal.a)‘su)lﬁ)...c

ol LS (6,80l s« oye lygel ow )l (i (lygel e B csliny slacs lxisl (o jlgands
Sl

VAN Y/ el olos 5 pdy gl AWAVN Y/ Aallie 2l yo 5o )b
vsadeghi@hum.ikiu.ac.ir :astt!, .
10.30479/jtpsol.2020.10185.1428:(DOI) Jizs awlis

YoV i an



F—T¥: a0 [ Bolo wog / S1ins Sl slndil 69 590 Sasillan 1o 38 g (s (sl 390 o8 LS 3 19T JUiit /¥

doddo )

e Jelse 51 (Sl Dglice 10085 L (L2) pgo 0l 2l 5 2ls] rolie adsi po (lisalols (Ul
L(LL) Jol ol o5t slagSdl Jolas (L2) pgo by 2lyl slo Sy 650k 5o 59,8l slacglis
ey ool 50 3 Gy Gz 5 05l dame (e aloz Sl %00 alse aizje sl (L2) pgo L
Chenetal., 2001; Flege, 1987, 2003; Lord, 2005; Zhang et al., 2008; ) sxiws 135,56
o 8590 6 b Sladllas 48 ped b5 b Jol b 2l slagl J5las (Zhang & Francis, 2010
ol pllss 6 w50l 4o olieell; kol St a5 ceul ool plis Slallhae (pl sloamil ool 48,5 15
Sy 9525 a5k ar sl Jol (b5 25T lagSIl L pgo L5 sl slasSIl & plae 51 L5 pgo L
Gy c0anysS plis 1o 5501y a5 05 o 51 @le sl 5 50 T 052y pac 5 pge s o sl s
Syt 43 owigtds plie ;0 5 WS Wy (rmb sl Gaid) S Oysenr |y peo by SlelS sl el
DS S0 pg0 by SledS o,y &g ) LS slalg] Sso (saiwsn (sl

S 5o o)l iy il laplyten Sge —guds GlaShy (oen 4 ol sl
P S Jals sl s 50 )b sliay slasloeil 30 o jgel e ) LLjose 5 (b
Lol o(auisS od 0] pline plad cim) Wl 21y Solay K00 L as cl  ol5p - oS Corw (sailE g0
Censl Gl 2l & 255 iy B ol ol Bam )05 0525 0y 5 Sz slal o 2yl b !
sl sl glas, il g CohsS ol az b el el (Ulio e 5 (Ul Jsl Ol &5
5 oo ) Gl Gl lxil Seo by g Il Canl oud ags Lide wiz s Alie .ol 38,56
G Sy (o) 2 @ e oS (0 (e ) 5l laglsten adgl e vpe (Fgo sladtuon
a5 50wl 205 5 T el ol o sl sl slaglies ]
OR9%) (Ghdion (gt 350 50 (B y2e p90 (b5 25l Pl (6,50l (s gz lz lsreas LS (5 Sl
21 )l sl slags,loeisl sl 518, ((tsle] sanlllae S Cgzle o caslsl )0 090 o il
o)l 5 (o A Sy90 (Fyo ladtunen pSolail b eel gyl Glbiose g bl LS
oS oo Cny Ql}yiw)l.é LaS o leen (ol baal coaS

ol s ylaod adei Jxo JFao D Aod Y
Gl 00,88 O yg0as by glin sl les (59, (655 Dol m5e G bl @ Lo lgsean (goelus cals
aS ol anils 5925 he (goluy ol b ald G 55 2l S AL -+ guelin Ll slgy o ST.oasSTH L

@lalys alei 595 » 554l ST Lol sl 00,88 gasluy ol S plate gaslu slad ey 51,



O/AT AR sl g sla (12l It 50 ko 6 Sl (Bl jiom 3 3 2 (w36 ) Y 90T Sdobising

Keating ) cewl suuSTy e saabuy sl il axils c1eiSy 5 5Ly 1555 (5,29kS A B+ lg) sl
500,88 gawlay slacal ;o caslus sald £485 o (& Lahiri, 1993; Stevens, 1998; 2000
Mg Jore 4 i c0asST aslin slaciib o adn (6551 Sl)ls 5 2 STa 98y Jore (izeen
Vil e aSTg

Sl il sonlu Cinls a5 el sols Lis (s lxiil slaglyteon soulay sl 5 Lidos, (saslllas
35 yeie gebay il 5l (25 g 53 (S5l I el oS T 5 lgen (9 5 Sl e (slass 5
Pl 5500 gl slaylsi (651 5l (s ylolime ysbar ()T (55,1 45 5,105 0525 (gasls g e 5
b lsen b slass o il (Jg i)l (Jo3 o b lgen uslin il o I sl il a5l
Golas sojlo b ald SO 095 «slans 5 (o slas il sunlan (ol STpil g Lol taijlo (g0g20 pa
(Keating & Lahiri, 1993) ol soslus cibs 55, p asine dulus lad S o e

Lz bS50 @iyl ) sl 00,88 cab glainy slagg,lxtil Gia ) (gaxkd ganluy il « Jilie jo
Se 0 Gl @ig sl (5 ple 50 5 358 o0 S pete (asluw Slaald JSA 4 guelay (odgue
Omb Sl mls B sosgazme ;0 by b gl (S5 98 (Up slags bl )3 0)ls 18 aeS e
1953 55 65 slaals Lol ogd o @l wn 55Ty pgo (el sojlu (Su35 3 a5k 4 g
» lasly cal (Stevens, 1998) wb o jollas 5ym Feve B Yev e glauls 3 o YL gaulan
shol gald i 5o Canl 38 13T (olj 0> b il ey (shely il (5415 1 5558 £58 Jons
[ o) Sl Jomo ay anly 4l ()] e o8 ol (K285 e (g5l (g0 i (uilS 8 )il i) il
RPAEsE a8 Cal sols las slises, slo w,, (StEVENs, 1998) ol san a8y (o5 ums
F2 (l5 8 51 590 Gl (sl uils 3 (s03595m0 55 iy (sloaSTy S pslme )0 Lo alSp 5 (sl sal3
laplson cnl Gy b ald (5598 (S, 45 oy 05 o0 ol (aST9 FA (IS8 5] a8 5 45T
o885 Sl sl b jo patin job 4) Cunl S glalaxdle BB ek 4 e slaSTy 8L o
(oSl sla)ly 5o sl lagslxiil i) saxkad gunlus b addllas (sl5) (glne saST5 F2

. 7 . . . . . T . .. \

Ll ol S cSlpets Gl ool (uilS3 loald 5l (S 3 (a8 (0 fsob (Jlonl 00,88 (uilS 3 ik S5 50
e 0y § Cpnni 0355 ¢ oilgh Sl ¢ ilgl CBb alax 5l Calitee Jalse 4 a5 Sl o (5 ol (iS5 il S0 ,8
.(Keating & Lahiri, 1993) ..l



F—T¥: a0 / Bolo wog / s1ains s ylnil 59 190 Sasillan 13 38 9 (o sl 390T o8 LS 30 3tgT JUH /5

8l yo o wlSp 5 e, ciub Lol cald ol sl (Keating & Lahiri, 1993 .5, (s e § S
Logisn ol Gl Gl 55 ey laSTy S8l o 5 Slee SIS 0 ety sl

Jsl Dalas Canl Sglitte (o5 5 Sl ) Loxiil b S 99 3l (oolS e slogsjloniil iy gl i
ol ey b ol 4l da el edn )3 el il il 4l 0 S5 £989 oo 4 by
-ala>do BB jsboa; o olSp 3 5145 90 o0 adly (i 54519 F3 (guslin 005ua) YL Ly il sl uilS 8
Jsb ya8,8 .Cel (KBS Jome ol 0,8 Sloz 5k dulen LU jlniil il (Lol gald ol 5L
b ol s 5 (S28)5 Jomo 5l s0,8 b b alSp i o ol 1208 (] sy iy 125555 050 (]
STEVENS, ) el oS alS s 51 o Gy cindo ol (g4l sl (e S o s g sl 5555
a0 b alS s iy el 5o sl il Gl (53,88 (500 4y bogy e 1550 wipo slis (1998
Olegon sloa (sla s )5 sodgamme ;3 oS 4 Sud3 sl Jolsh 10 pln s (65,31 saels L als
3Bl oy Lls sl b azly gonlay ald S lumdg cnl ol s dble] e gaslen il
sl ©)90 4 5l blSp s o0 Sl )0 nlple el SouSs 4 Seop glaals il slu]
Sl el il 45 o5~ g0 35 yake 500, ) j90 L 2155 50 0I5 (sligg L et (sl
Godgame SO (59, p Sl Gain 35 e b elSesn suslas (b o —aes o sl L slosle
ol il 39 oo 428 o el I (om0 )18 50l slig b o 5570 55 9y sels
wsady Lk 5l (Keating & Lahiri, 1993) s ls la alSp 5 a4 Cond (5555 (S0 ,i8 o solS e
S8 Sl el flinn (K855 e s 0,8 4 (K85 e 5l (50,05 e S j03 50
(Keating & Lahiri, 1993) el i 5l o

sloojlo Slpis 5 ol 4 bygpye (s g laalSicoun Glag,lxiil G (Fye D9l (rager
Lol 6 )lmiil sl lgten i e (Fgo Gladinron (n fnte 5 (S bojle ;35 ol el (sl
IS g Syl Oyt Wdgi e a4 an &1y S (F2 055 @) el slaojle (55> s
Slp el (Ggo o @Sy 4 (lpen 5l WSAlb b g Gloten 4 aSTy Sl laojle S calple
Sdger Sl s Glesl o e (Lindblom, 1963) egbucd cuslalxil adss Jome lulis
sl Vs [v] 5[8] IB] 'p C !yl & CVC sl sloass, ;o 1, gaSgm b 50 olgeen b aSTy
12,5 GpSojlail 4zl g0 po 1, 4y y2 sl F2 (iS5 poolie (590,52 s5m 58Ty A 5l S0

».\45...4‘54 ob\.,,aU o.\.aiw s‘l’i‘f L;l.asd)'.?;é.i‘ ) 6WLZ o &y Aol ‘4 i 85‘45‘5 uﬁb 5 LgalS.a).’ LngbLg)l:guLﬂ )
(Keating & Lahiri, 1993)



Y/AYA Gl 5 sle (1) Jot 50 5k (g JUo 56U 3w 3 308 41 (o 30 33 B39 T (Saebiinng

Ot (e Bl s 85Ty Ll (8>l 5o (6,500 5 STy £9,0 5 loxil abamd (i S0 0 (o
a a8 ol as MlS b S o2l @l ol a5 8ls i 5 e 1y F2 slil 5 F2 (ool 50l
phiie 5 Sl jsbar Y jome 59y » aSTy F2 (sojlel jlaio X jpma g9 50 F2 (sl laie i o (o1l
Ko o S 5 )lel Joo 5l eoliianl b (55 S o s (5lnil lgFe a5 Jome 4y diny
g0l las g5 ) bas o jlaie g |y aSTy sl saml 0 ped o5l 5 g0 (so5le (sl
F2 Jlaio 5l (onb &g 4 CV 3 aS1y 5 Jloxiil (o 50 50 45Ty pgo sojle so3lel oo a5 8,8 ol

S (oo et ATy Slil G4 o

P 9 T o 0 Slain glas, il Y
5 Jaiie s ol lyieas plScsg 5 Jlab (algS pll plyisar ol 35 e b alS i (slags lonid
Selsi Jaiie (2lisS pll (lgie 4 a5 5 Jld bisS el plsieay () s b (oBSp 5 sl i
Samare, 1999, PP.) o, x4 b (Pisowicz, 1985, P. 32; Samare, 1999) wss
2 565 5 Bolssen b 5l L8 510, &, U (i sloaSTy 5 18 o)l olS s slas il (56-60
55 o B A, 0,01 (g sloasTly 51 3 bid oSy slacs,beil (Jg sigd oo &Bls o3ls LY
Wgds o a5y 0 S 00 43 (elp i glas, il 5l LS alS s glas il (B (yrizen
9/]{/ ‘/T6/ E/T/ C;l.m_gbw‘ 9 )L)J‘B /86/ 9/6/ ‘/B/ LgLQ:‘_g)L?Lo.)‘ .Q)‘é d)l?u.a‘ ulw Can <
B/ syl 35,5508 b sl blas ,0 /T6/ =186/ 5 /T/ = [0/ s ,\lxil slacis aiws Sy o /0/
SO « A P sz (T 5 Iyl oSy cam a8 /0/ 4 /K/ las,liil 5 (T/) Sy o e a3l
g oo 00uel GuST slaglgmeen /TO/ §/86/ ool D /0 5 S p 5 K/« Slais JT6/ /T J36/
>l 53 005mli 95 51 525 (65500 G355 (b Solz a2l 53 ol adg p odle A ST slaglen
CoiS Jln psbas sl IS5 bl 5l am (6aSly ClhS ey wdss ol )l Bl 5 plSTe
kol a1y s oye 50 (Obrecht, 2017; Yeni-Komshian et al., 1977) cwl slasSel
5 /€ laaSly Wigdh co wmgiib /U, VY g /1, U/ oL, 0/ (glaSTy il dw &y 4 4S5l S99
@l 81/0, VY g/, 1/ sloaSly wigs oo 00,15 4 jlre oy 5,185 slodisS 5l (g Lo ;o 55 /0Y/
s 102 910, O i 161 9 /1, 11 iloslidl /0L, 0L/ slaaSTy g axil 3lacs /01 4 /€1 slaasTy
(Obrecht, 2017) wws 35 /0, A/ o



F=Y¥:a0 /(Bolo wog / slain slags yLniil 59 390 Saxtllan 1ot 38 9 i O 3907 (o s SLES' 53 (31T JUSH /A

2l 2yl (shatin S Gies g diwd Sl o Sen a5 0, (6,lxiil lgted aw plaile g
IV o 1TV T goosns Sty o slas bzl 51 /i/ g /T dT goasasls Sly o slacs,lxisl (goaims
baid ¢ )b B o lile o 48 (s, slalsen (Chao et al., 2006) ol
b sloaSTy Joles o laile i 25T pliss (Chao et al., 2006) o .5 o )58 4alS 5Ll oKl 5o
il 8 e 541y SO (ool g o /B/ (gl Blacs cpian «(8,5) Y/ g (00 5u8) /1 gasl 3
L (Liao, 2005) el /of 15 (o35 po 5/ V sl 3l 635 o 54Ty §/0/ (sl blasas yam JU/ 5
e 05 ely S ol e (o )8 By e ez 5 (050 sl Sl lrdl s S ezl 4y az g
5 e 0 Y 5 /K ol l o)l sl jallas ol ol alsl pllss yo sl Cdn saisS § ol
@bsS el plsrear 505 9 Jld (2bs5 plal (lsiear (b e b pglne (slaSTy 8L Sl e By0
A8 sloyls o olp 5 slacs lxisl a5 el 08,5 culi o lisos, (slaazdly il Wgd o dgs Jriio
W5 oS 5l sl (oS 5 oaal iy 92 B e sloaSTy ©pslone 53 Vgens (Al s (5455
@ eyl gyl ades e lsha pis el a5 e lojlail 4 Sl e ol yliee Lol (ig oo
Sl slags il ol sla Sy sadlas I, Keating & Lahiri, 1993 .5)) sgs oS cow
(8 bre o Sz eSSl sl o

S (6 Sl a0 e gy 5 S ezl F
T SIS Gk 3l pss by sl a5 xS0k a5 Cul (e SLM) LS (625 0L sals
o,k ool wlel 5 (Flege, 1987; Flege & Wayland, 2019) s4s o Jol> sax olg] &Y gie
s Glea Lol L (V) ils JBLS (cag 0l (2ls] SY5ie b &jg0 am 4 poo (L5 sl <Y ske
S3o—sads 5 Sla Ty ] e s o] alie (V) e bapl asiles be o
.(Flege, 1995) usglie lag)T b (S () saisglicte la gy T b ol (5 50 (Jg cdiind s lagy] @
sl el s alie olsT Ysio (imy i3 55 DY sio (5 5T0k SLM sa i slo s iy ool 2
Solad Joles | o¥gie 0l 590105 1 el s ilpoar Sigliie 5 Glasr S¥sie 5l pgo (5
Jsl 0l b pss by slals] (ge ~gadsi ol ;08 52 0,5 o S5 50 955 (550l (b5 (sl Yo
Loy wdss (sl oyt Gl b ool iy 5 oud e ,S00Sy Sl (STl jales cadly i

Lo sl e BT Gloj e b5 (alsl polie S50 5 adsi 55 S vyl (nl Geb 055 o0 a2 se

!, Speech Learning Model



871788 bl g 5l (13 3L) gt (50 bows épogd Jo 63l o 300 3o & (o 3B 53 3390 T Saobiidrg 3

ailon Lue b sanaly axals alols Jol ob; slalyl 51 U8 sl sLad jo (IS sojhil & pgo b cslals
(Flege & Wayland, 2019) sl s
s el Y5k (pl o S @l pgo (l; DY she 385 0y &5 0 e (5,8 (SLM) (s ks
55 sHgyn L T a5 Cool (oag: 50l slalsl G435 o 5 oo L2l 4y ;3B oy o jeelol o Lins
9 elgi (s Sl o ol 00,8 palate S5l oy p0 Giapbie slalsl 1 LS (6 lanid Syo anyl b
gl b Gl codle ay sl oudi (e byt 4l Gl 50 e psd b (sl pelis (S0
Cesd 4y Dglite § Al lunas O jg0a; (2] DY sho unaies gln 1) el 5 330 sl sloLne
Slllas 5l 6yl ;0 (SLM)  la ot (Jlgn! L .(Flege & Wayland, 2019) wlesls
(Aoyama & Flege, 2011; Aoyama et al., 2008 ) . Jlws jsbas ol onis ol alKisles
6obe by slalgT b o) alis pae 5l 256 ool o b pgo ()b (sl polic (6,51,8 a5 wlos S culs
[81 511 ols, Sloglyas adss 551y 3551 ol ooy (bl asoulss Ginlas] s 53 ol o
L/ ) gty o5 ol lis Gzl @l 0o )8 ol dlocSy (ohjal (50,90 S5 (b (oS
cou i (Aoyama et al., 2008)_ | 5ea o Libgl auS o adei /A 4 o (65 <ot L
IM Gyo ~sodg coalis a5 cul pl 0iS o adg /A 51 o 1,/ 8/ la 15 a5 ] cde oS o,

ol pion /0L awslie jo <=l 1Pl sy sodgml lgan 4 Ly

)b G iegh (saiaioy O
Sl slacs,lxisl saen oy oS> (Meshkatodini, 1995, P. 132) _oullegSiie slizel
Oty SaSly D jslne ;0 bagleten (nl 69 pe) 4 g S9doe a8S Sl 3 plp s sl on)
ez by 1) (o)l sl lagslonil Wl oo (ST Sy sy SaSTy Sjglne 3 9 (e S
03,5 s (Y, KY) olSCin 5 (K, V) p 5 olsl saids g0 & (Yarmohammadi, 1995)
Jyars ‘@bb ol g i sasly I L8 ‘salfm slag, bl canl akine (g9 el
oolazwl v LSA)L&.AA.’ )l Lmui (5\4..)9.!)[.: Ls‘f J.Jb Oy 4 g Sl ‘SAL{ﬁ)J Lgl.bd)l}uu‘ ‘;M‘salsm
ol ob;

s 6 yons o2 s 395 [T 6 [C] oo ol s 52 (PArMOON, 2001) 50, Vool s
(S o oy ol [1] 5 [C] coloaolS s Lrn b anlS 5bL ,8) wi)ls [Y] 5 [K] sloalse s o
il 5l GERsl sl 5 1 ol slaaisS 5 wigd 413,51 o gy il (Al es sloais cl ol

laeSly b (ol et slags)niil & jglome ©)90 ,0) (Sad e goael Jloel 85k 5l by @


http://www.jimflege.com/files/Aoyama_etal_IRAL_2008.pdf

F=Y¥:a0 / Solo wog / slain slags s bniit 59 190 Sarlllac 1ot 58 g o 0o 3907 (o s SLES' 53 (21T JUGGH /1o

slacs il adgs Jowe ples ol Jule (o )b o)L 50 1) [slabns £] (saasin g5 010 Caws 45 (Cpammn
Slasine ( olS corw slags il slp |, [ sl -] saasin 59005 oo fa3 10 slp 5 5 (slS e
o5 ge s [slian] aasiio 4 oy GladSly 5l g oBol> 0 45 WS o i (23l

Oygots Clup j0 o)l sl slas il g o9 (Sadeghi, 2006) Solo e 4
Sy ge pastie jlme laSTy SOl 4 az g b cilug, 5o o] sl el o5 el 19 5 1K T Jelisgl
b, il 4 Lo o) (S i sla gl (goluy b Lol (gald oS Cul ools (lis (g5
2,1 St S B (KBS e g5l g0 i jeS sk s a4 o

s4slws (Modarresi Ghavami, 2002; Bijankhan, 2013, PP. 248-255) s> Jl Siagh
b3 slie STy sbil el 0 F2 i o 1) F2 (s05lT puslin s 5 ol (05, La>
&b g5, b alolae anlne (sl Loyl ailosls 3 a5l cw )b slas bxiil adgs Joe
b cdlole LB o WaasTly sl cdl> o F2 Jluie o 1) F2 so3lel polie s 2L,
L o 8 STy sl Al 0 F2 jlaie X F2 go5lel Jluie Y a5 s sb 4 i, 5] caws & Y=AX+D
ol sl slas il sl Sl (salalan s a8 wisls yLas oy Tecenl Tos 51 (2,6 B g 9 5
5 om ey adgs Joe b o)l slaiy slags bl | ) el aicig bolosean (sauis b auslie ;o
GWolae cuds a5 el sols s ien (Modarresi Ghavami, 2002) wjls JolS SoSen o9
Sl il )5S onied Slae slags ) lxil sl 5 5L slabms 5l 08 (o)1 i Glalns g1 S
el JasT
35 e lasge cadlas s o (Ashrafzade & Nourbakhsh, 2014) s ,s g 00l; 8,2
Oy 50 sl (5)lndil slaglsren wdgi oBola (GoarsS s bl | cllcil 59, 2 (5551 @oa
s 0L 50 By s s 3l olSlr (e a5 0o (i el gl gy 33,57 (Byme (o)
I A PSS slaglses 10 (6551 @oas 35 50 plie (S0l 5 018 3929 (5 loline gl Lne
S35l aom 35 o polie a5 ols i gy cal )0 skl slagsesl @l ol (S slaplsan
L lag] ool Sglie o)y ol )0 el e (g0 (3155 polie b g8 (gliny slavgs, il (o1,
Sl 53 (o) (b sl o lniil slaglsien 45 W3S (6 S A i 095 (Bl slaaidly L ]
P 5l e oS lag] gt olfle aSl wisd sai 9s S50 saeml o LBy ey (slaasT
el ol g pS G (o S50 Sl )3 (S

sla )il ag oole S lbtge () p 4 LAZIMI, 2015) coiie o3libes, iagy 5
5 FFLbOge Jlow Clop Sl Sl )Y g jlire (63,5 lime (o) ol ( SlRl ) w0 sl


https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4
https://www.noormags.ir/view/fa/articlepage/1078918/%d9%85%d8%b1%da%a9%d8%b2-%d8%aa%d8%ac%d9%85%d8%b9-%d8%a7%d9%86%d8%b1%da%98%db%8c-%d9%be%d8%a7%d8%b1%d8%a7%d9%85%d8%aa%d8%b1-%d8%aa%d8%b9%db%8c%db%8c%d9%86-%d8%ac%d8%a7%db%8c%da%af%d8%a7%d9%87-%d8%aa%d9%88%d9%84%db%8c%d8%af-%d9%87%d9%85%d8%ae%d9%88%d8%a7%d9%86-%d9%87%d8%a7%db%8c-%d8%a7%d9%86%d8%b3%d8%af%d8%a7%d8%af%db%8c-%d8%a8%d8%af%d9%86%d9%87-%d8%a7%db%8c-%d8%af%d8%b1-%d8%b2%d8%a8%d8%a7%d9%86-%d9%81%d8%a7%d8%b1%d8%b3%db%8c-%db%8c%da%a9-%d8%aa%d8%ad%d9%84%db%8c%d9%84-%d8%b5%d9%88%d8%aa-%d8%b4

/YRR sl g slet e(13l) Tt (50 slosi eped Jlw 30l 3om 3 38 9 o 3 03 ¥ 390T (Saolisidg 3

G5 Bl g5 5 58y Gl lame o) L 50 a5 ol lad Gragly ol ol sleesls (gLl
el i ey 4T (SBL g5 9 £939 (Slyl R lae L)Y g 05 slaply Ho g (eSS
B ES $455 (o)l (L) 5o sl slags lxdl (ol (gigS 45 05 (6 S A iz 59 (ol ple
Sl 4 Sl b (g5 ol (YIKD (o505 saisS oS ¥ 5 555 slagls o 5 (|1 5 /ch)
e r G855 it ol om o lain sl lriil Glis o G8sS 057 45 355 Lom iz )]
OIpse ol pli do)ls WSt (G5 ) s (5 SllE (olSTp 5 4SSl @ az g L) ol
oy sl il oy e ghaseine Bl 4y sloz oplis claiyly o5, 5 camylb ol 45 cuiS

255 oo )8 B ol 5l ple plas o slaply 500 50 Glare (b)Y 5 (63,5 slagl g

B g
l.:. (/X/) solsm 6)L2m| s.i; Ls as d.:..)}: GA)LS ‘Ssl?ubc\.m Ls @l}tﬂjd 640]5 fA &m GLQO..)L}

S Y e o il 5l an SlalS 65T slxn saSTy i o £3,5 Slo o (/) olSp
10/ 510/ saSTy 55 3| o 1K/ olSp 5 5 am 5 (" Sle,S" MlanS™ M OlS™ wiile) 8/ 5 /U slaasT
GaalS 45 5 y5b i b canlis alaz S 4alS 2 gl s g (TS eSS wile)
LIS 5 el oas 1) sz 40 Doz 5l slaised 28T 15 argi) ST Sl 4o Ll S e

el 00 5028 Las o

1Y) S et 6 kil Jalts ialosT Gan slaosls 5l glaiges N Jgam
O 9 i 18Ty <3l )3 i 4 /K (elSp 5 s il

Oy sleSTy 2, O 48Ty L
53,5 S8 gy 4 03,5 aalllae 5, SUS
)1 5k 65k 4 oS o g Sy (SloyS (050 Siisge
D305 Gy Syn B SesS 5l g, lags] 235 28 Jn besS
D 58 ubs (6 lem e &, 55155 S 5l abibge
S S 5 > S (Gbsd e

bt A 5 (03 F 5050 F) Seelic,lb liicez A 03 F 5 950 #) Jlme (o)l o 55dugS VY

ISy ol ales Fauses b 5l S adg 1) oleyl Gae OMez (05 ¥ g 00 F) el )8

olesl slaosls J5 slaw cnlplo adlste Jyere Sopm by (oamb Sjge 4 )L Y ) e
g 4alS YPAA (6088 1 YA x 1S5 L Y x alaz FA)



F=Y¥:ia0 /(Solo wog / slain sl s Lniil 59 590 Saxtllan 1t 38 g i 0o 3907 (om s JLES' 50 (19T JGGH /1Y

099 5sa 5l ools lass (gl o bacs JalS g 10 9 pl,T GBI Gy aliolesl Ll )0 lassls
bl slp oo paiged 58wl oolitul TS il (go )5 5 cslin (ool geoly ' Sinlyd e
Al obll 5,0 1Y Y0 deools

(Boersma & Weenink, 2018) £/+/¥Y sl My 158l 5 5l laools Sgo Judo g 5 m5e sl g5
s el S 0590 alsl slro iy 63y 2 Fae G rSosll g Sl g5 99 0l oolil

S sratin sl uxr )il Glaglaes (i) b gelay Spss 6o5Ul (o) O
2 sl slags il i) gankd ol b ol jshite (nl slp gaslas cibs (o9 (S5 L
sl aBlax b & OV olsT sloaxs; o1y /8 3 IV g 970/ 5 10/ sy slaaSly &gl
mieb eSils (g e 103 gl 20 Oliseliol s sz Oliselio e som (UL
b ol 50 b i g drslne Lokl (59, p (Jgepaiz golae S 35l sk 5l ool slo
o9 2B pP b s go)ls sl slacib (:Sile (S )3 551 Dlpesd 65N @ 4z
2 (6 S e Lol

slglsien 5l am sloaSly oled glilas aSTy ylee g aSTs 5T 0 F2 IS 8 polie (5,050 l06 (Y
F2 ¢ojleTF2 > 5,0 slagss sl 5l ol (gmm)F ) las galolas (samslons § (gus)lb (slainy (5l
Sl oo e 09 sojl 03T (57 AT S o0 (858 ey Sllllas slaandly L allae <55 e
Mg Joe panseis Gl ceslie 5yl gam S b3 salslee (nlplo S (oo S bl (lgFen
D5 o0 dwlbe 1) U= 5l (g gy sl p S sdolans jo (Swod o po Cwl (5 lxiil slalgran
S 4 Gga S5 b salolaa ;5 45Ty bl Gan>b )0 pgd (sojle g g0 (sojle (o)Ll jluia ;a5 0
P GloFen b STy adgies Olime (Wdl Seo5 S & (Saer o po ke (S il S0
aSly gliws! ozl £9 Gojlw alides polie cans s pogo (sojle o3l Jlade S8y WSey 06l 0
b el 8 S Ol 4 Sl aeS AT L ploten sudgies il (Bb Sul g WSS s
capd Olie ja80 9 d9dce iy (lpen b aSly Gadgind b (shgeen Glie all oL e S
el foS ol ied Olies ABL IG5 15 e @ (e ) Bl g e (Shen

@S ool (n g8 dadSTy ool )3 .0l ploxl Lasgie g sligy b cdlcil (59, 2 s a5l
Vogly 68 @S sl gl ad azs 5 ki 0 aSTy (Ll 5 51T plsie 4w s F2 (LG 5 5lel 5o
asly 5Ll o F2 Luils 3 polie samlne sl F2 sonlas g gosgame o ctlKicils g, p CV o
28,5 15 aSTy oo ;5 F2 uils )5 yolie samlins (gline STy (glim] 5dsmli 35 50 o ST sl
alflas 9bas /0/ Je/ JU slaaSly 1y F2 slins) samb calize polie ljlas |, F2 so3lel &l poss

Og S 5 b slaalslas 5 acule o0 (ligel )b g iz lisel o)l (sogr (UL B LS o

!, Beyberdynamic
2, Steinberg
3, Praat



1F/1PA] sl g sl e(13s3l) Tt (50 5o eed Jlw 6L 3o 3 3 9 o 3 (03 ¥ 390T (Saolisidg 3

Jlie 50 (cogr (bl cmsy 8 LS 50 (slaiay slaslniil 0 g oo 5les g coslin (g0 (Gdimod S
A3l 255 9 e Olgel s

@b S e eiie (Jle jobar oS S SalSlae Jalse (oo als) Oliee (Rl sl
Yo U G e 603l )0 0lez Oliselgm )l 5 (Ul plea 5l 0ot eS8 b Sl 8 oS s
Hhel w55 1,8 axlllas £a90 g Bun )b ,> 0 HBAuS S L5 51 S e ogdle 4y aiul obesl Ll
oadidacs sboools slei jolaie ol (gl ol Jol> cadlas ez doy00s daze (S ojlail 93]
3 el bl ol (5 S oslail o,bgs cadsl (g Soslail 5l s aan g8 gloy saloll L S0 slal> yo yo
ity Slgeen Jsl slas mSoslail 5l odal Caws 4y polie b g0l o U pgo sal> o slas 5ol

6.3]37 Judi Y
Oy STy &gl )3 1) (o)l sl slags )il ) (gaskd goalun b ¥ 5 ¥ ) slaJSto
Syselicw)lb (V) ooy U5 o, B ,LaS jo (Canly Co) €8/ IV iy § (c o) [O/ 5 /0
(S350 o gl ieie) (ool cigbs 10 Lol UK o 003 oo L (F) e olisolcmsylé 5 (V) Lot
slocib onl b Sl s b S .l o] Caws 4 calize FanseS o Les 5l as el
ol 00D e g dple rcanb (595 » (Jae,taiz dlolie S 55l sl A wes o las 1) salay
sgds co oanlie ALz oy S 35 45y Lsums gl 1o 1, (gl (glacs loxil (gaslun canls loz
by 5 oy i EALSES s LS 5 yonny (51aSTy il 1o (gliny (slo s ol (gosluy canls
daboy il (595 2 655 S0 oslo b b dacils ol (caled j0.0)08 0S5 @ g0k aaled (sosn
P S g g pgd slaAls 9 (52 Ve e Sl Foml) Gmb Glapuls B 50 ol g4l 19h oo onaline
95 2 iRl @ (e e 5l VL GlapulE ) Y g (e Tee e BY- e 0) (Sl gaslay (g
b el S s 4 Sl iy Slax S LB ek pow 5 ped saeluy sloald 4 S ol 548
208 (93 e STy gaslun el ol wiile b S0 galad )5 (el

7 9 s0f Oliselism)B sl et SaSTy S jslme 4o (slaiay lacs ) loedl sl il il 5o
ol 0 S35 P IS We) v 5 e QBMS S sl el Sglie (IS (o)l (UL oo b
5 She oml seber b an 55) 2 655 AR 35505 L 03,88 (e slaSTy 8L wiles 4L
lp bl (el 00 355020 Sloo 5 oy 64U 99 655 2 il (se Dligel oy LS 0) el
(Sl Sl S B (sodgams ;3 Lo (5351 35 503 9 S0 (e (59,28 655l ms esms Ll B
el 3l lgs Slige b ald S0 )90 pag



F=Y¥:a0 /(Solo wog / slain slags slniit (59 y90 Sarlllao 1ot 8 g oiu 0o 3907 (oui s JLES' 50 (19T JUH /VF

[So]
[=]

(=3

-20

Sound pressure level (dB)
Sound pressure level (dB)

0 5000
Frequency (Hz) Frequency (Hz)

U’“"“"‘"9(""> &«mﬂ)/O/j/U/MéL@J‘s Q)jl.?m)o ts,..:)lé 6‘43..&9 dL‘bLS)l?LLI‘ B3) Lg:\x]aé GMLM..\J.J@\ JS...:
P QLL)‘S...)Le )L._nf ) CV 5:‘31 6L{bd...~u) 6‘)" (wl) o) /8/5/1/

ro
(=]
(o]

(=

Sound pressure level (dB)
[\
[

Sound pressure level (dB)

0 5000 0 5000
Frequency (Hz) Frequency (Hz)

[
(=)

Sound pressure level (dB)

Sound pressure level (dB)

Frequency (Hz) Frequency (Hz)

u“*“-'ﬁ(“" w)/O/B/U/MSL‘“‘S‘B Q)Blgu)o ‘sw)lé ‘5143«.).3 <_gLa.ng)l;,u'LSl B3 64;.[4_73 ‘_g..x.aLm.:u...]o\” JS.M:

Slaslis b = u}nj iz sl sle g lxail guslas a5 glasTy sl Jl (_g)LoT Gdmle gl

ol g3 o el iz (gl o)l 5 2 Oliseliensl cog Byl sl wllaz ke ;S



18/1F8 il g sler (132t) Js! 50 slovd 6o Sl 6Bl jiom 30 o8 42 o 3 ) G907 Salisig 33

VO 5 (Sl 5 ol GBS 655 gaald) 3, YO - Gl il 2 (555 saals dlagyga )]
Oz i Sl atly sl pite lsieds ailSlaz jsboas (Vb slo wilS 3 (65,1 gaeld) 55,0 00 -«
plool Slanlie Gabs s aind bl _Bolas sl e olgieds ,,S5 5 0aiiS S 15 ol g8 ccy3m5] o 4o
90 ;0 polie S| pils sl cslany slags lxail gonlay calo ;o (65, @ (IS wig) 5l ous
28l Jole 5l (b D pgody 5yp e VD 5 e YO o sl uilS 8 gaels (i eogej] i
il loline (e oligel syl g (2)e Oliselism )8 slp (Jg el sloline cags Bl ) sl 15Ty
a8 I o il gllas w9 e alimdo a5 liz ol ond @1 Y oz 5o gl F USS oS
o8 SIS 3 5,m e e YD e g 5, YO e sl lS 5 (55 sl polie  (glasTy il ke
Oligelismyl8 LS 50 (5531 (saals sla el 5l Soged polie p Jale cnl Sl el Hloline (cog ()UL;

o foline sz (gl o) 5 200

S lobine dmlxs sl 550 Slaslie LT gkl 903l bt aods ¥ Jyax
Sy e YD 5 3 Ve cla il b sarals (glaite ol (glaSTy il ol

= Oligel o o

=z olgelow b

preie 29 OB,
YO o—e sasld t(1,1151)= 44.39, t(1,767)=1.12, 1(1,767)= 0.92,
5o p<0.000 p=0.15 p=0.29
YO ekl t(1,1151)= 23.58, t(1,767)= 1.69, t(1,767)= 1.04,
el p<0.000 p=0.08 p=0.21

S (ol galay (295 50 6551 Gloen g @S ¥ Gidu 0 4l b @ilhas STecas 5 cnl &
F g B slag)lxil Ggo aimmen ]y (Gl Sl 5 (59, » andion 35505 L) il (VL
O 5 oS B 5o S e slags il (g gy |y gl b (YL 5 6550 (Pl 0 55
@l slagslmiil ¢ gagr ULy ) 45 0,5 Com isS il Bl oo el ity S 4 Az g b 50
GBS Sgots Gl STy Sjglne )3 9 (S e S Ojpods ey SlaaSly D jglne jo 1) (o)
5 e wslasly 2l g0 52 50 1) baplsmen (nl (2 5 sz Olisels B AT Il 5o cailos S adss
Wlod S adg (alSp 5 90 4 slme ($4STy (092 G [ty
Sl Ogew 55 b salolae a5 0S5l p oo sl Slaslniil SIS aslae (o) 2 4 Sl
PR 88l el STy L plsen Gadsind (e 5 6 il slaglstes addsi Jore sl (sl el
Otlple wils JelS (GeSem 095 5l an slaasly odgs e b (o)l (sl sl lndil (92 45 3,8
Stamlne | (g Bl ol laglgues (nl Slp Ggem S ) b cord 5 (Ko o 8 jlaie 09 o0 las]
@osbe il L aS 598 Jolo guis s b i s < F2 il 5256 F2 031> L5 5 (slags;



F=YY¥:000 / Solo oy / sl slags slxiit (59 y90 Sarlllac 1ot 8 g oiu (390 (om0 SLES 40 (21T JH /1

@ 9 e SOl 0 sz ehlie yo by Gralil plite jsboas i o so3le g0l Jlake caSy pgo
Oliee (S ol o8 (59%e 095 5l an (58515 0ddg o b (i slaSTy 2L 50 slaioy slags xi]
Gl S salsles ot auyls Wl el aneS am o b pl o Gleten b aSly sodsinn
Ol il S5 jao & (Kiaed iy ke bl 515 B b WIS Gt S (sl sl i
Jobs Son bl laans; ol meghy 0 eSS S aye s ez gl ST el
ol oa,ylo LAl il 00,8 Laali s y0dy ey 5 o (s1aSTg CBL o 1) w8 slasas slas ol
5L YU Saod oo b o oo o] Cowsa G,lia saolao
SV aSTy slis] (25 45 pgs sojle & Cami | pes gojbe soje] Slwss £ 5 0 F sla S
(F) ooy UL, B LS o alBlas jebas (Conly Cow) U/ 4 10/ sloaSly 5 (o o) [€/
b galoles o 955 o0 oanlie a5 Lz 20 o0 (LA (B) (0158 Olisel e85 (O) (S (il o8
(el IV soaSTy) iy (1S5 8l 50 1o sl STy oo 10 F2 jyolio o F2 (5031 (50 5,
R?=0.91) ol Vb oo (Sirad gy b 45 o (5082 05 o )8 1S 53 (10 5/0/) cypmey 5
318 GLES gyt (Ko 30)) @l U/ 510/ slaasTy ol R?=0.84 4 /&/ JU slaasly sl
! (P<0.000 55 ,2) cl jlobas sdal Consds cuys 50 50 slp Jele 90 (ol o (Siwaon (l5ae
Jome 3l om0 1y (sl (sl lomisl a5 oma c a2 ilsigm sl 45 el T 50 Ll ol
BRI IR 0;"15] plas slacusgames b illae | olgen pl g losls yosi amy (gaSTy 0l
Oygo /8] 5V i sloaSTly & jglome 10 5 (K/) (oSp 5 5900 /U] 10/ (s sloaSTy & gl
el pgd (o3l 5 aSTy pgo (so5le so3lel s Jas gadal, ¢ blie ;o ailes S algs (/%)) olS e
Solite K0S b G 5 ey 1Sy 2L 90 ln 955 5 sz Olisele ) LIS s ey sl

2400 1600

22004 S 14504
< N
g & 13004
< 2000 o
z 2 1150
S 1800 i -
[ oy

1600+ 350 oBX

14001 700

1200 1400 1600 1800 2000 2200 650 800 950 1100 1250 1400
F2 vowel (Hz) F2 vowel (Hz)

Glaws] Jidu 10 pao (gojlu 4 Cans pgo (505l Lgc)‘l.éT Ol s S
0% ul.:l.’)u’_w)lﬁ )Lnf 5 (wb Caoms) /U/ 5/0/ 6&5‘9 9 (u> Couws) /8/ s/l/ ‘_gL‘bds.ﬂs



1Y/AFRR il g 5le (19 s2l) Jof (50 kot époad Jw 6yl jom 5 30 &3 (o 3B (3 i3 90T (Sdobigidg 38

2400+

2200 o
g g

2000 =
= 2
4 g
5 18001 &
~ R
[

1600+

1400

1400 1600 1800 2000 650 800 950 1100 1250 1400
F2 vowel (Hz) F2 vowel (Hz)
6L""“‘| i 3 pgs L5°}L“ 4 S pgd 6a)'L.; 6").&] U‘J’"“” KA JS....:

2400+

(%) [
S
(=] (=}

1 1

1800

F2 onset (Hz)
F2 onset (Hz)

1600

1400

1400 1600 1800 2000 650 800 950 1100 1250 1400
F2 vowel (Hz) F2 vowel (Hz)

Sl idu ;0 090 (so5le 4 Cod oo (o5l solel &l s 2 S

srolie (o —F 5 0 sla JSa) canl 315 baand b a8 oot Woodls @395 o i (s1aSTy 2l 4o
R2=0.072 b oplp b yi a 0ye 5 oz Oligel am)ls sl db cpl )0 ooel Cews 4 (S g o
K1 = - & T e - 2—

90 5ol 605l frm [ Stad ylian olo lid ygmp (Sired sloyg903] gl .ol R°=0.044 4
G Jlolire iolej] jgal a8 09,5 90 5l ot (5l p s sloaSTy (slas! auxb pgo (o3l g aSTg
-6l oy g s Ol)’j.o]u_u)l_é olpls cwl Sl JBaus eS8 cpl Hlas o i (slasTy il o
oLy (Sly prkine a5 w8 b (oo 65T L Billae iy slaSTy Bl o 1y o) ey slo
3L ol 1) Loyl asly wilos ;S5 Laals «owl aSTy (bl (samb pgo (sojlo as pgd (so5le (sole]



Y—Y¥:a0 / Solo g / sl sl ondil (59 390 (GaxIlan 353 35 9 o (313907 w36 HUE' 30 1gT JUESH /1A

sl aSTy sliws] gab F2 L F2 g0kl Siwsly Swil oy pilines a5 043 090 slogl; o]
Oy 2l 50 1 ) (sl slavcs ol talej (Ubjose 5 (UL sz Fesle Gl 4 iles S a g
(oot gim )] (oogr il (45T Djg0 4 45 g) Wlp 5 Do @ (oogr Ui )8 B 5
Glp ey GlaSTy 8L 0 sliiay Gla )il sl e galalae ol (blis jo ailes ST adg
Sl W (St 0 b a3 B oo (ol 8 JS2) (o0 5 (Sl JS8) (i seiomn o
slaosesl @l (o Sissl sly sl RPZ0.71 5 om (lisel )b sl R?=0.77)
09,5 95 ;o &l slaSTy Cdl ol 40 sdel Cavods Ko colpo e ols lid o (Saon
sl lxii] (FASES 1l amo e ol a5 (P<0.000 (50 ,8) el loline ialejl ol o
Sy 4 aclaSTy il by Kimlan (o )b U5 coss oilad cipmny cl0aSTy & pslome 1o |y oasylb (liny
ilos S aals LlSp 5 saisS
2 Oy 9 ety SIS Ty SBL o (o) ey laslril game Ladl oS 0S5 (58 ST cnlple
Slize 4 Gyo Bl 4 5 0n 5851y b sl )il 0y e  Sinlos p3linne sy bl 4 CV
Ul ol « og 3Bl sl 45Ty oo 10 F2 g F2 3el iy ol s b YU oo S
Cygo 4 mmy Sl8STy SOl 40 g ol Sy 4 s 61Ty il o |y (glainy (glas,lxil
Lil xb @8Il B cope Oligelionsl 5 ez Oliselem B Jy s S a5
S5l o A e 9 ety 18Ty 8L g0 5o o ) Laglsten cal (o) Sl slags L]

o35 0l lS 5 550 4 (eoy) hbisns: 0l 5 Sl slaglson sy

G S A 9 Cxy A

P @F s sz Oliselisyl LS o ]y sl ol glaiay lags lmiil 0y seseds llie l o
s ol 0 3 ot QBB S s (2l gaddllae Sy o Gl (glaSTy glacdl,
B Ll slin slags ) lxiil e 5 oz Glapl; 50 &5 @S 0,5 S i 7S 095 Dlsasay
o b3 0 g 0,k lsl el bl onl yo (17 510y oS saisSzls 5 w5yl (Y 5 KD
D9 oo Mg (oS g (ol S sladisS g0 jolome (5aST5 adgi oo 4 ds sl sl lna]
sl slag )lrtil 03B 58 5 ez (ligel oyl LT aS 0T 1 (e )5 ibae (st e olol 0l 2
oS 0y (oogr (LLj oyl aiiles (oalSliny laaSTy & jglome 10 090 1) (o6



1874788 bl g 5l (18 52) Jof (50 skowt 6o Jw 6Bl jom 56 30 &3 (o 3B (3L i3 90T (Sd0bigidg 3

Syge QWSS 28 bawgs Land 5l ey 5 (b gk Jlse b celine (laosls jolae cnl sl
51 (eSilee (tralone (S 1 bl (lsT sloodls (g5 2 Fgo Sl 98 90 28,5 )18 sl el
O3Sy b gl anle (65500 5 slaiay o il iy goeles b 5y 3 555 &5
Sl plyeen | an 545y sbimnl (s>l g 48Ty 5T jo F2 (il 8 0lie (5531l 51 Jol>

45 3l s ilesT BT S 1 LS s clainy claslorl golony dinls (yeSilis i sy
b il obj (50,88 b Gy sloaSTy O jglome jo 1) (glasay slags lmiil Uil Gollas ¢ cagy (UL o6
21 plstes ren (Jg aiiS oo 0dg Vb g Sloe mly oelaw b an jo SlalB b slojle @58
ald S, e ol g iy jaST (So,88 cganliy il a5 AS o0 0dg8 (GlaisS 4 (i slaSTy L
(o3 QUL o) &5 20,5 Som &gl gl (nl jenadl o el ool iibo 35 50 50 0L 5l sl b
Oty sloaSly Syslme 10 5 (S p s Dygo Ay e sloaSTy Dyglme 3 1) oyl sl slaslnad]
axkad casly b o (o5l Slpeais S 0, goolioe ¢ lie 13 A o asi ol Cits O g0 &)
Sl bl (B aS o8l a8 ol (lis 50 5 (s Olisels B LS o slaiay sl il e,
(51aSTy 8L g9 58 0 S oo agi aly JSE G 4 ey 9 (g S04 Ty D jslme j0 1) ) glainy
ol ol d (595 » (651 St 5 03 L 03388 (sl b (59, 2 555 @38 S oKl
Suge Coddly (nl )00 (95 e goslin il (59, 2 6551 @g W9, &S 978 a4 eVl 5 Sl by
o)lgan yslro (slaSTy 2l I Jlaich o |y (o) (gliny Slas lnil (58 5 Sz Dligel ) o sl
Slr o) sl slags lxil iy gaskad (ool il (ol Gl 210 o0 05 (B0 5 D jg0
By S G slaaSTy & jlone ;0 9 (el jallas oty laaSTy & jglne 13 (agr (UL o)
@laSTy <l 93 1 50 0ye 5 Sz Oligel oyl LS 50 laglsien (pl (saeluy il 45 I j0 o)l
D)l (ol ety 5 e

4l ol <F2 sl gamb F2 oojle™ Lo o slazg) (sdmle 51 Jol> 95.:..,4)5) L ol
P F2 holie s p F2 sojlel SlSe galolae o a5 ols olid oy plowil (slo oy 0,5 0l 1,
S o9 b5, 8 LS o sl slas lxiil & yglee 10 /U §/0/ JEI S sleaSly sy aSTs ylea
o, UL sagr amd oo yLis a5 el (+) sae 4y S50 5) YU g Cuie Kot oy b a5 Lond oo
sl Ballae ¢ phny 1m0 o0 i Sy (5459 g5 Jora 5] (2B O j90 ) sl slags loxiil ad g e
PP D)ot (e 18Ty S8L )3 5 (LTSS &g i laSTy S8L o ) sl slags lxdl]
et 5 i Olisel oyl LS 5 ) (gl sl xil sl 1o galbre s Lol LSS o alss
pas wi3e oS Col a1y b ;5 F2 5 F2 6oslel f cmly (Seod u o b 15 B oot SO



F=YY:000 / Solo oy / slain slags slniit (59 590 Sadlllac 1ot 8 g oiu 03907 (o )0 LS 43 (1T JUGGH /Yo

elalae 515 () oo el s (58STy o5t Jome b s oniil 0dgs oo Sl chgran b (g
Sl ol laaidl b sann sl |y (28 5 ez Olisolsm 8 005 50 ooy sl (slags il SIS
S5 O ygod slain slags bxisl adss 5 3L (3 al o) sl slags xisl goulun il Julos
andls dny iy 58T L o cigped pae 5 alSp

Slagsllas ols muly aisS cnl Glgiee | Gudiodd Sy 0> gl loasil 4 azgi b lol (nl 5
GBS b oo 5 ez OhseliemyB S 5o )b Gl o )lxil Glaglyten g~y
oats b s 0B ol o)l (6L 058 5 ULz 9 9,106 cllas o lgen onl (o2 (Ggom sy
OUL; w8 ailes cpien soaSTy & ygloxe jo 1) o yladran (l o o)l slainy slas lxail (sudss (5451
WS Ss e

ool 45 S o o Cillas (SLM) LS (6 250l (s, (sl i L e Gigy ol sloasily

o o ol by 5o pliyblie olyl SYshe b calid (liae 4 i pgd (b (2ls] Ve )l (!
Cel (00 (SLM) LS (65050l ga, 8 corizman digd (50 el Dl § ailiio lanad (s
sllsl 5 LS go slad o yolie cnl a5 09 oo Jed Sloj poo 0l (2ls] yolis 6ok &S
ST L (Oglite olsl SY¥gie) aiil atils zy bl sdlols Jol by olsl plls o ol bl
sl SYsie 6,50l Jilie ;o (Hlund olsl SV o) aiil atils siled Sgo —ads slo S
lap,T 50 5 adgi sl i G L 5aelily 5 sl pons Sglite 5 laed DY gl 4y Cod ailies
ol 3l s s 655k obj 2lsT ¥ Jolas L o¥sie cnl 08 oo 90 j5all L eo5 on axlge
Gl S o a8 oo w095 5500 Ol e —sds STy b s SIS 4 | LagT )
2 ooy ol slaaidly et )5 wiies Sglite J5l by sl Ysie L la Shs (5o SYshe
&lr ol sl lags il 45 05 Con w550l (i (SLM) S 50k s ks ooz )lr
slaols sl el ) laglyman ol laisSely Glacusgame gali=do b o0 5 (o ohselis o
Slr Gy LSy Djslne ;3 (o)l gl Slagslril S oo bl ) Dglite Condy g0 abog e
sz ok s lacs il L a5 Wsd oo 1 plaes (V5o 59010 )8 (Blse 5 DU
Ol Fyo —gudst GlaThy (Nsdoe 35 e Sygon alsl Sl 5l ik o ) (e
50y glogs il b 4 Wigd o il alie SYsho ooy slaSTy il 45 oy Cpred g 510
et 5L 6551 30 Ll el i Gled o L s il Sgo sy el bl ol 4o
Ol 5 Ollisuz Ly &5 wes o udgs (bgya LS 60k sa ki car)lr o alie F
i )38 (g oS o Lol s y04y (g STy O jlme 0 1, (o) (glaiy (slos Lol g0 )6



YA/ATRR Gl g 5le (19 s2l) Jof (50 kot époad Jw 6Bl w56 30 &3 (o 3B (3 i jgoT (Sd0bigidg 38

Ll b s oo Oypots (oo (Ll ) wiiles iy ladSTy O jglone )3 | Lo il (e
S adg o S e
de’\ WS ol Pzl Sby b, el 5o wilgs e pes )by SlelS w0l Laals a5 T 4 a5 b
G plas el 1055 5l Soanl 3l 090 L5 (2T el L 5 s yae g 1eST,8 ¢ gm0 3540l
Slge 48 9o ybj 0bs =g 9 sl lagSl uiluS wiles S o Ll (Zhang & Francis, 2010) a5
S el ulplh w5 S8 o] adli oM o @ b5 0o B Wl oo 15ST1E oo
2l 1y (25 oligelio,b 5l 0590 (SB50] Slga 5 qlin 4 a0 (30 )a0l 2 (sl o I G 0l
5 =z sl b owyb gl slags,lasl Slol slaglss & az g5 b og aplys 1ol jeie waiiS o
AT b o) OLalS il ) bogyya slagn yo3 5 IS5 (2l 53 el,aely 09 o0 St (o5
2@ s Gz Olselinsl oty sy Ojgloe o sl slags il g5l lalS ey
clalls g5,y ol a5 ol )Sal, alax 510 oyl slainy glacsbriil mamo Ll 5,50l
b sl g5ie gl 5 ol slosnyed (V) 5 asile ol lyl ye 5 sz Oligelol; Ly
[C] ol s slongs ) lonl Jols (Ao 28k (55,0 L Tizme 50 4) GlolS B 4o 350l b
g e L 5 IS oloyg,0 s opdle (V) 105 b /U S8/ 1/ gloaSly 3l o oSlz o/ |/

55 ool a5 L 5 opditins 5y 215 ol s slovs loniil Lol 50l s

laiay solandl (slaplgzan adlgi Jore uass Sl o531 35 503 35 50 OTAT) Llailo (i ygh 9 b 53 o0l S ol
VYN i ao FFY o )los o plblid aadle olSiils Yo degamme 23ty Juloo oS im0 o

(o) ol Ll pole <28 05 5 anlllan ol 105 ool 5L b ollsi (VFAY) Og0mm0 oyl 52 2

olStils ¢ 75 allas, ¢ oS98 (s el (53550, sispel lhero Shoygle o) B TPl (VYAL) Iy cyg0

O e S

(IS 155 58 a0 L T el g Ll o 6 s oeliils T (VEVA) g 0 pod

&2bobly -l sl T sl o hiv ooliad sloplizan JBlicso )y (YAT) U gonlas
o5 s bbbl sandle olails w )l lis 5

O AT oSS (5 75 gl (ot S8 2 (e (5,509, 1 B8 SlalS (g (olitsl (VTAD) damg ¢ Bl
ol

s olEils Sl Lazl igie b s/ CS Lo (VFVE) . Gen o s MlogSino



F=Y¥:a0 /(Solo wog / shaing slags slniit (59 y90 Sartllan 1ot 8 g oiu 0o 3907w s LS 50 (1T JUGH /YY

References:

Aoyama, K. & Flege, J. E. (2011). Effects of L2 experience on perception of
English /r/ and /I/ by native Japanese speakers. Journal of the Phonetic Society
of Japan, 15(3), 5-13.

Aoyama, K., Guion, S., Flege, J. E., Yamada, T., & Akahane-Yamada, R.
(2008). The first years in an L2-speaking environment: A comparison of
Japanese children and adults learning American English. International Review
of Applied Linguistics in Language Teaching (IRAL), 46, 61-90.

Ashrafzade, F. & Nourbakhsh, M. (2014). The center of energy as a parameter
to determine the place pf articulation Persian dorsal stops: An acoustic analysis.
Proceedings of papers published by Allame Tabataba'i Uninversity (PP. 117-
132). [In Persian]

Azimi, A. (2015). An acoustic study of dorsal stops in some selected Iranian
languages (Master’s thesis). Allame Tabataba'i Uninversity. [In Persian]

Bijankhan, M. (2013). Phonetic System of the Persian Language. Tehran: Samt.
[In Persian]

Boersma, P., & Weenink, D. (2018). Praat: Doing Phonetics by Computer
(Version 5.0.36) [Computer Program]. Retrieved from http://www.praat.org/.
Chen, H. (2010). Second Language Timing Patterns and Their Effects on
Native Listeners’ Perceptions. Studies in Linguistics, 36, 183-212.

Chen, H., Cheung, H., Wong, O., & Hills, M. (2001). The Development of
Phonological Awareness: Effects of Spoken Language Experience and
Orthography. Cognition, 81(3), 227-241. Elsevier.

Chao, K. Y., Khattab, G., & Chen, L. M. (2006). Comparison of VOT
Patterns in Mandarin Chinese and in English. in Proceedings of the 4th Annual
Hawaii International Conference on Arts and Humanities (pp. 840-859).

Flege, J. E. (1987). Effects of Equivalence Classification on the Production of
Foreign Language Speech Sounds. In J. Leather & A. James (Eds.), Sound
Patterns in Second Language Acquisition. Dordrecht: Foris Publications.

Flege, J. E. (1995). Second Language Speech Learning: Theory, Finding, and
Problems. In W. Strange (Ed.), Speech Perception, and Linguistic Experience
(233-277). Baltimore: York Press.

Flege, J. E. (2003). Methods for Assessing the Perception of Vowels in a Second
Language: a Categorail Discrimination Test. In E. Fava, & A. Mioni (Eds.),
Issues in Clinical Linguistics (19-44). Padova: Unipress.

Flege, J. E. & Wayland, R. (2019). The role of input in native Spanish Late
learners’ production and perception of English phonetic segments. Journal of
Second Language Studies. Vol. 2(1).

Keating, P. & Labhiri, A. (1993). Fronted velars, palatalized velars, and palatals.
Phonetica, 50(2), 73-101.


http://www.jimflege.com/files/AoyamaFlege2011.pdf
http://www.jimflege.com/files/Aoyama_etal_IRAL_2008.pdf
http://www.jimflege.com/files/Aoyama_etal_IRAL_2008.pdf
http://www.praat.org/
http://jimflege.com/files/final_compact2.pdf

YP/ATAR Gl g 5l (132l) It 50 sbovd roa b csBlom 30 o8 41 w8 ) G390 Sabisidng 39

Liao, S. J. (2005). Interlanguage production of English stop consonants: A VOT
analysis, (Master’s thesis). National Kaohsiung Normal University, Kaohsiung,
Taiwan.

Lindblom, B. (1963). Spectrographic study of vowel reduction. The journal of
the Acoustical society of America, 35(11), 1773-1781.

Lord, G. (2005). How can we teach foreign language pronunciation? On the
effects of a Spanish phonetics course. Hispania, 3, 57-567.

Meshkatodini, M. (1995). Sound structure of language. Mashhad. Ferdwsi
University Press (3"%ed). [In Persian]

Modarresi Ghavami, G. (2002). The effects of syllable boundary, stop consonant
closure duration, and VOT on VCV coarticulation (Doctoral dissertation).

Obrecht, D. H. (2017). Effects of the second formant on the perception of
velarization consonants in Arabic (Vol. 39). Walter de Gruyter GmbH & Co
KG.

Parmoon, Y. (2001). The sound system of contemporary Persian: A generative,
metrical and prosodic approach. (PhD Thesis). Tarbiat Modarres University.
[In Persian]

Pisowicz, A. (1985). Origions of the New and Middle Persian Phonological

Uniwersytetu: Giellonskiego.

Sadeghi, V. (2006). Persian spoken word recognition: An optimality treatment

(PhD Thesis). University of Tehran. [In Persian]

Samare, Y. (1999). Persian Phonetics, Sound and Syllable Structure
(2"%d). Tehran: Center of academic publications. [In Persian]

Stevens, K. N. (1998). Acoustic Phonetics. Cambridge (Master’s thesis). London:
MIT Press.Yarmohammadi, L. (1995). A contrastive phonological Analysis of
English and Persian.Shiraz University Press.

Yeni-Komshian, G. H., Caramazza, A., & Preston, M. S. (1977). A study of
voicing Lebanese Arabic. Journal of Phonetics, 5, 35-48.

Zhang, Y., & Nissen, S. L., & Francis, A. L. (2008). Acoustic characteristics of

English lexical stress produced by Mandarin speakers. Journal of the Acoustical

Society of America, 123(6), 4498-4513

Zhang, Y., Francis, A. (2010). The Weighting of Vowel Quality in Native and
Non-native Listeners’Perception of English Lexical Stress. Journal of
Phonetics, 38(2), 260-271.



