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Theories and New Development of

Second Language Speech Production

CHEN Shuwen

Abstract The production and perception of second language ( L2) speech are two major
aspects of 1.2 speech acquisition. While extensive studies on L2 speech perception have led
to the flourishing development of L2 perception theories, there have been relatively fewer
theoretical models on L2 speech production. The current study aims to review existing
theories and hypotheses on L2 speech production and summarize recent developments in
experimental studies in this area. This article begins by summarizing several important
factors that influence second language production, such as the sound system of the first
language, age of acquisition, and perceptual accuracy. It then systematically reviews L2
speech production theories, including their hypotheses on the acquisition of both segmental
and suprasegmental features. Three mainstream theories are introduced: the Speech
Learning Model ( SLM, Flege 1995) and the Revised Speech Learning Model ( SLM-r,
Flege and Bohn 2021), the Second Language Perceptual Assimilation Model ( PAM-L2,
Best 1995; Best and Tyler 2007) and its extension to speech production, and L2 Intonation
Learning Theory ( LILt, Mennen 2015) . Among them, SLM, SLM-r and PAM focus on the
acquisition of segmental features, while LILt targets the acquisition of intonation. However,
these existing theories fail to fully explain the mechanism of 12 speech production.
Although PAM can be extended to analyze L2 production patterns, it remains

fundamentally a speech perception model and cannot accurately predict the production
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patterns of L2 speech in many situations. Furthermore, these theories do not address the
acquisition of suprasegmental features such as lexical tone and word stress. Therefore, there
is an urgent need for a more comprehensive theoretical framework for L2 speech production.
This paper further discusses three important and unresolved issues in L2 speech production
research: the relationship between L2 production and perception, individual differences in
L2 production, and the production of L2 suprasegmental features. While the existing
theories propose some hypotheses regarding these three issues, there is still a lack of
comprehensive and reasonable explanations. Moreover, experimental studies have not
reached a consensus on these issues, necessitating further in-depth research and
discussion. Finally, this article briefly explores the insights into 1.2 teaching that can be
derived from theories and experimental research on L2 speech production. In summary,
research on L2 speech production remains a promising field with many unexplored issues,
and a comprehensive theoretical framework for 1.2 speech production encompassing both
segmental and supra-segmental features is needed. Investigation into 1.2 speech production
can help uncover the cognitive mechanisms of language acquisition and provide valuable
suggestions for classroom teaching.

Keywords second language acquisition, speech production, theories, latest development
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18 BT (perception ) F177 Y ( production ) J&: A28 F 1838 b B9 R 4> 22 4
BUBEHR TR IR 1 S T 35 38 o 7 A AR B U BT AR AL I A A R 1y it
TR, EDFRATEE BT A < W B . F R (Levelt 1989) 481U 1H A2
LR ER, BORIENCREE, $RBAR S, AEREE R, BERA TSR E A
WA A AR, RV R BT IR UL i R 7ESR IR S e, IEE 2
18 —— G IR AR (RO B RS BT ) S (B IR R )
— H AR AW S M E S, H, OB R R R R R, AT A
D ZIETR BRGNS . E N DA i R S g S R B A i
T TGS, WFRME(2011) . BREE(2013) IR ERAE (2016) o if & 7™ Hi 4
FEITIREG , LAk, BEE S IR RS AT &, JH iRz 30
TR, AR ERE, K B AR U B AR X i
FEEERHE RS R TN AT L, % iR TR S I SRR = ) BRI AN
MRS A, ASCETEMNZIBIEE I AT, i iR & IS
B S T, R TR B SRR, Dy iR TE U
RIS AT T iR IS LR T, RE2(2013) 4G
TEE RN e, R¥P Bt BRME(2011) R AT (2015) 7657 H 7 14X
WRICRIHRXT LTS | R KA UE I ILEE S s B 8R5 (2016) [MIE T —iF
W ST, (H R B A BE BB ARG S, T, ASONH, A4
BRRLEZE IR EE RIS RO T R, JEE A TR S R B B
ST DA Z 7 DL S Anar R, DA Sy S5 B2 04 SIS0 A 9T RN B BT 4R it
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St

AR SCE eSS R R e LA E R R, R R A
G PO A SEAR I, A28 BB 2 S BRS Anf] fig B i = LR
B\ERR, REEE IEE S IR ZiEiE S 7 B R Sl =
ANFERJEIT0, B AR I 7 S R S IR B g 4 R R DB HE R
=Y
2. ZIEEEFHMRMER

B AR E AT, NS R ENC R RS A
(morphological encoding) F| ¥ £ Fl1E & % i ( phonological and phonetic enco-
ding) , FeZCaM it K& 4 B KT 20 MEAS B HRAT (Levelt 1989) o HeA4N & & i 72
7 100 ZANa] A LA 7R AT DRt ELURG % 19 6 4 2K 58 18 ( Guenther 2016) . —
WHIBIMWE R e, A REERWEIR S RS, JFHAES RS,
PINE T RGBS BB (Costa 2006) .

SN IR R R N R R EHE R R A RS, BT
B AR O E B, B TE S RGN IR & A RE AT LU AR S A
L, WAL T, B0 Flege 25 (1997) % i | PUBEFiE . DUE Mahis
BHEESIETTE 7, SRR, 57 MR oo /iy X ST, 8
REEF B 7= B E R TV YA E . DOE RiEEE, XN TIud/e-a/,
TETE BB F AR = ) F A R T . MEE R, s /i1
BE AL, XX R R I iR AR ] TSR], R PO
TE/ e~/ B AL BE T4 X b 315 2 35 1 iR IR R A 2R
BB, RS B A R R G IR R & T R B/ (BRI dark /1), )
BB 8/ (B light /1) fUF (He 2014) , 2Ry, DU @S AR
WEHE/V, EAEREE IR RSN, MAEES TR/, Wi
AT Siah, HEAE 2 F DT E WX SR R I AR RO, N, BT
(2019) BB, 5515 5xt i [E 2 2] F A9 03 7= A S, BRIBEM A5 (2021) W
R, FE s E g2 ) F e E

HoAbFE M i R W PR 3R AR A 2] TF R4 > R IA] | 2 > B ] 7 4 J LA
FAe B E R R R A BRI AR S 8 R, P e B R
F, M52, AMEOEHHES (Flege 1991; Jun and Cowie 1994; Munro et al.
1996) , 734b, 20 (s Ia] BoAe il B R R AR R I A, & bz i B
Ho PN, Flege %5 (1997) LA EME | PEPF 1S | DUB R E %> & M 9E &
B, RIS B R B & AT DU G b A 7 KO0 B i Rl e/
Bohn Fl Flege (1992) HA7E T [ Z B AE 7.5 45 H1 0.6 AR FEIE %) &, 4554

97



Report of Phoneitc Research 2023

BoR, ATE SR/ e/ B O HER

BRibZ A, ZiE AR A S e iR S 0, AR BN,
TR RE I ECHREY , iF™ H T R 2 B MER —2E (Ingvalson et al. 2011; Sai-
to and van Poeteren 2018) , X —miFRATHAE 4.1 W RIS, Yok, #0H
A ARZE S, N REURE | B S RISRET) . R I I BEE R (G A
P Z WA T RER I BB = B, A AR S G R R A 1 2
MHEAE ZiE T TP # (Sleve and Miyake 2006; Milovanov et al. 2010;
Christiner and Reiterer 2015) , 2% & M MA 22 FAG7E 4.2 W IR, 4%
TORIRATEIEIE B85 — iR & SIS T R B EEE T R R RS, =R
GREFIR], 2 B R SRR B DL Mo S 3 R 25 R AR R RN A
W s
3. ZIEEEHER

—ANSERENY TE T S A B T B AR OB B A A SR H G
FUA BRI, AADEIRERE T R S B, Rk
W57 ( Native Language Magnet Model) (Kuhl and Iverson 1995; Kuhl et al.
2008) , 1 [ £k #5570 ( Perceptual Assimilation Model ) ( Best 1995; Best and
Tyler 2007) , ¥ F>J#iR(Speech Learning Model) (Flege 1995), H Fik##
A ( Automatic Selective Perception Model) ( Strange 2011) , —iBiE 5 BA
}i%1 (Second Language Linguistic Perception Model) ( Escudero 2005, 2009; van
Leussen and Escudero 2015), DA K ¥ & J1 43 it #2 A ( Attention-to-Dimension
Model) ( Francis and Nusbaum 2002) . iX2EFEHEIRL S35 A BSTE & & R AR &
25t EREIIE ., WRITHIR (cognitive resources) | JEHIZE AL (cue weigh-
ting) | 27 > AU UA AF 4 2 AN ) £ B8 ) BN PEA T T I A R, A B
HRAIEAY . TIETE S B o T R A IS A BB = AT
AW FOEE 7 AU = R BRI . S AR BT
SRR T R e il = b R R, DA IR TR S Bhe . N ARIELR IR
(1) RGeS P 52 M, B LT BRI AR (X L A B A I X 43 6
WA K, B ETSE 50 097 & 2 /0 25 580X S0 RS | AR SCASUA a7 24
B, BN, BITHGE S BRI 1995 4R IRIE 3527 D BRI LRl AR L H
B, WA AN ST /N R AR A A4
3.1 X H AT AIbR L X AR

e I iR 2 A5 B 5T BB 2 X L 43 BT ( Contrastive  Analysis, CA) ( Lado
1957) o Xt EeArAr 4 s i B AR Rl e T BEE 5 iR R, R IEH
SEUR AR AR BB X H AT B R WS R, BB S N A S
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A5, BEEH A RS CLEE T XA T AR TR AL, JFRPGER] T
FHRYIEE , IZBS R OR B RS, IFAR B AR T REE A 35— E O )
3o 71h, X RAEEMZGHEATINHE, 20 T PIRE S il — A& A n]
REAATEIR &2 225, DIRCE AR X, VA 25 I 38 19 o W 0 i )
sEm, FfS, Eckman(1977) 2 H B4R 1C X /0B 5 ( Markedness  Differential
Hypothesis ) 7EXf FLor A GG B FEA 10T TIEIE . IZIRULER Y, JFAR AT £F
TSR W LR AE TS, T e — 4R IEAE i b e REE P S B A AR v
BF, ABHMEITT, WEEOT, B UL LD R S i 5 R R < TeARIc iy
AR BB W RR g A ARIC R , Tl S e p  hpic e X — &, Feid
DX F2 2R — i A5 T RZ W 0T, (HAE, AUOAFRICHERY f Bk
T AV ) A RO AR R A R o P TR A B R AR
fife, HETC 2 i S RS, (HX] e e b 4R A < 1R 38
— He IR E A OUAR R EE A M, —EHIH RS,

3.2 il

TE 524 2 BB (Speech Learning Model, SLM) 7E Flege(1995) Hrigiy, HH
B R IR E BN A I A A, e W B A S R 7 RN R
PR SR KRR

BT BT U SEARRGE . S—, T BB I AL AL R e —
IR R bR g ], B IR IFRA R I S RS . EAN
KA B 15 ( Crritical Period Hypothesis) I\ A, 2#2J 155 RS & HE Y 2 50k
SR AR, (HR A F BRI E TIPS, A A5 R 2 &
BHY, REERE AR F A T ORI, AR R R X BeE AT
SYFT AR T B AR ( phonetic category) . I J44 5 5 5 B 12 50 RS 81 10 5
FECFRARAIBE ST (Flege 2003) . £ —, BRI R HITEH PR E 2B AF
RO RS, XFRAEPFR B, B =, BB SRR
Je—ANER , BRES IR S AR — R AR, 0, e
RE X AR 5 ZIB T &,

B IR O, ISR A T DL TR S BRI R TR TR
HEATIX Gy, B2 20 F ] VS BB i A . [z, WR e #H kK
BRI iR Z B TEE 2200, IR A ICE SR & AL, i I 6] — > L
AKX TR &, X FPE LA M IH2E” (equivalence  classification ), HI
FHEEE & AR AR i b AL 7

B BRI R S EO™ AR M, G SR I s oL B, 2 )
Lo BRI LR AR iR in, IBate™ ik, W BERr &
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FACE IBME S, XHUR IR SRR, I, R BRI 7 R
R BAIE T, BB T R, & e RAERR”
(upper limit) , QR4 2] 3 TOIRTE BT X 3058 5 i il 2250, R4k
WAIR TG X AN . BRI B U WERAE , 42 F 77 1 235 i
TR B VO RAL , (FFKZE AN 23 ik F SR T DR 11 T B Y RAE ™

) B IO REE S TR TR S IO RER ) S 5k A AR A O, A
PPN, BEIX A BOXERE AR, S8, BECR RN B8 0 I ST A B 6 AR
RI2TE L, AR AL R)2E L, Bk, AEMETACE (R, R, )
Xt F B A R

WG, IR B AR T AR R RS, T H XA
BRI RE =B I R RN . RIS T AR IR RBAS IX 2 Y fig
Tk
3.3 EIT RS & 2% 3 A58

FE 22 S BRI 26 4E 2 )5, James Emil Flege il Ocke-Schwen Bohn
SPZBHRIEAT T RIBIT . 4560 22U HE B BB & S R SCIERE ST, Flege
F1 Bohn (2021) &} T “4B1T it i 2% S BERL” (revised Speech Learning Model,
SLM-r) , BCABTTRRASERINT 1995 AE MBS M TRk s, T2 LT ILA R .

W, ANFRRIBEPIIA2E R IEIE I SR AR, R R
T R S A G A g 1, AR B2 AR Al 2 2 U B 1
BRI 05 1 ARS8 R A B F A R SO B IR —
TEIY A FTRALE S ) — R TR TR TR, AR SN IR (full-
time equivalent, FTE), i 7E 5 [ 5 fE (E A RS AT H 4468 —3Hn9 T
BRI A . B, R — TiEEE IEEE R T 10 45, M7EH WA
TG T B S Al B AL 80% , IR ALY FTE B2 8 4F, HIf 8 4 ik
LTINS

B, RINEIFNA R RS ) 25 R, X AEZE RN
B, —RIESFFEIRAMES, T REHEET N 2SR IBEF IRz
E‘R%ﬁﬁ‘]dﬁ‘ﬁ?(endogenous factors) , FEA PN, HIEFTER
WS AL S Y BT BT A I B A BRRE T BT ROE S # AL, 4
AN F WRE S HAFAEZE S, (X2 RAEREE RS Y B PR &5 AR
KEZR, B IEH & B BREE LR AT LA > 75385 0 200, (5
SO I 25 e R A R, EFE SIS R AR, X
WPE T A B I EHE LR S MARNZ D HYOESF S FA | i
VLKA A BB S IRE ST . TR MERI 05 S I RE ) . e R R AT IC L
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MIRETT . ARy, BETE RS O BAFE A ZE S, LE I oA [
AR B ILE (cue weighting) | BFHH& ALY HER LKA R J7 7 BRI 1Y H ¥
225, REERERE AN 2E 5, S SECRIEEBRARE, SRR
ZERM S BN, RS ALEE T ER S ) AR ] IR R A
Hi DX BEE A IR R TR

=, HEFE RGN BRE T P ARG, TA R R
HE LR, WHEIEZ 57, Flege Ml Bohn(2021) 35, RZFE MBS (Flege
1999; Baker and Trofimovich 2006; Kim and Clayards 2019) R3] 1777 i 5
EOEAE R IEADG, (AR RIFAREAER & Z Al —E AR K R, Bl
AIESE S REIERTR S 7= th B AR, AP — D RaR A XUa) 4 HE . Rk, B3T
R o AT ™ Y S IR R A R Y, IR TR BE 200
3.4 B[R AR

JE LA ( Perceptual Assimilation Model, PAM) (Best 1995) fiz 2
KRR R T LW X T 5 S AL, FEJS, Best
Tyler(2007 ) ¥ BIEY & BA —iE = EW =&, WA 15 A AL
7l (Perceptual Assimilation Model-L2, PAM-L2), X P48 7Y 14 X 1) 7E F 4 X6
AR, (R AT AR ] R, A SCEE— RO R AR R
SRR R R TR RO L, I B0A $2 B S A G B RE . A A £
W, WPRME(2011) | BREE(2013) | FAT(2015) DL RS (2016) B4 645 X
BRI B FEAMB, AEARSCN Dy, RO R] AR f) st T LA ifi 2 3
P, AT 38 7 AL

ORISR, W Je iRl 1 5 R A R 22 /AR DL B8 R4y
TN, TR 22 B & 5 5 4 (articulatory  gesture ) PESE Y, ARG iR 58
A G RN 2ZE0E, iR iE o] SRR BRI ALIE I (native category ), A
] JEWE 1k 1Y 18 % (uncategorizable speech sound ), %3 5 1F i & ( nonspeech
sound) o YA TIETEE RS B PRI A [R] B RETE AL SRR, FROA X
[F146” ( Two Category assimilation) , TAEE T DR X A X A iR AL
P IR TE U [F] — SRR ALY, X R DR O B I [
fb” (Single Category assimilation) , i3 Joik X ArX A I8 &AL, WERPIA
TIRTEE PR R — SRR S AL, (A T SEREE PR, X
Tl DX B FR A < Y B AH BLBE X 531 ( Category Goodness difference ) , 7E BT,
BRI A ALY X3 BE A TR DL 1]

A LA SR ) AR RS Ao 22 3 Y R PO SR R B R DL T
AN 32 B BEIE (Motor Theory of Speech Perception) ( Liberman and Mattingly
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1985; Fowler 1986) JBREHEANAY 5N 912 S BB Iy, HEAR A SRR B
LA KW # E H AR & & & 48, AR Hbp, ZHEENE, XHER
“REELET R IR TUYE 4 (intended  gesture) , FFAEEIEMTAL, FINIEPRT)
WAL E R Z U A . PRI, SRR AR P RS A B
JEg 1, R, FEIRIEE MBS B Z OO, FRATTAT LR R [F] A
T J JEA 2 0y A

AR BN [ AL B e 22 3 0 ), AT RAHE S DU R, 7R X
WAL E UL T, PIAS AT A BN Sy P A ] ) B LW, R4
2] B A DAX A A s s AL, ZIEE T A iR a S A A [
IS RE . 28R, XA —E B E ZIEE W Hat iR WA 251, W
H ZIERF I B RE S SRR RS RHEEE IR AT AT RE I BEE
FTE OGO IR EWE, NI 20™ ) iSRG AR R . 7R BB G [R]
7 BITEOCT , P BT BRI R — AR S AL, B e o AR
P AR DA X ST T, DR 7 T A T IR I X S E ALY R
o TECTEUMWRRHLRE X" R OL T, WA i g8 S [6)— SRR & A
B F SRS MRS AAMUE LAAE 22 . NI, ~7 2 B ] LA™
DXArX A B AEFEIE, (B IR E AT AT AE S il H AR IE e A 250
3.5 iRk Big

Mennen (2015) $2 H ) 38 15 8 %% >J L5 (L2 Intonation Learning theory,
LILG) J& 5 TR B 15 T/ 2 A A BT AL . B8 4~ > BB 52 0 DA D0 >4 3 ok
STER EMESIE S 25, B—, REGE. ESEEHERYRE R LN
5, WS E A (pitch accent) | HE 15 M 1H (accentual phrase) | #)E0H 1A
S, BN, DLRIEITRR SR AR BT RF R A RIA AL Lo+ HL% R H, X
AMEPRTEPR E S XU (RP) DL S S8 3 i b 2 AN A7 AE 19 ( Cruttenden 1986
139) , S5, SEIRZERE. MAFATEE & R INTEA A8l By 2E SR, fln, ¥
Lo HTFHIH (prenuclear rising) M7 24 SEIAEETE FOCIE oA X0, FEAETE Th 4R
B —2E | MRS B R — 2 (Atterer and Ladd 2004), %=, 15X 4L,
H TR IZNE IR SOMIIBEARTR . Fan, SLiE a9 SER FHTHRER RIS, A
i P A el SR ) A2 FH R IR DR ARIC Y (Arvaniti et al. 2006) . 550U, #iA4E
B ARIEF a2 R A IR filan, b TERAE DR A
ST LU AE SRR A T H UL (Grabe 2004) , X PUANYERE -4 22 3404 AT RES |
i R TR R R R

S BRI 2 S B RN R AR R, BB R ST e T HA T
B IR RYL, F—, XTI RERNOCER, ZigHEIRE S i,
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7 R )T R BN B IR S | S, A P RE R R LRI I, TR
SETE B E 5 R R R, T2 B R n B CRIRe, 8=, B AE
PP BB = 58 =, o RRAER X ) TR IE AR R, R
M, AR 22 EE R I RA SR, iR FH LIS IEE, B
ST REEARE . AL, A REE S ORI NS R E T, RES
T HTE S E AR
3.6 /NG

M LA AT, HRGE EEE  B  ES RGAAE H A B, 1E T
TR BT AR IR AR SR FUA B X B 2T AR (01 2 ST AR S BT
W, DARCER X B 2 A5 ) BB i s 2 B, Hih TR e S R R By
TR BN R, IEREE S S IR AR | Wit s
A, 48T < SEM A2 X —HER; BT RUBR I A T MR 2E 50 — i ™
HREI I LR T T2 S iR S DR 58 5 R IR, ]
POABE YA | S — AT TR TR B R TR L B FH DA B = AR
FRARZIEEE T, e BEEBE [ Ak 5 Jums A LR X" B LT, JEARREHRS
BB 35 AR, Ak, BUA PRS- BEA S X R I AR I R B
RAE ™ AR UL AR . i e Hh P iR 5 B A T e A
4. ZEBEEFHARTHNXBOBE LR A

BT U EBSHR | RGN i AR AL T T 2 A
MIERZ AT AR DG SEBOBFSY , IR AR U A m a7 e, 1
W MR EE AR AR A AT R T G E M R A . RAFRT Y
RS, B B SR OE R, IR MR ZE L R R B
FRAEAY =
4.1 7 HIBAME R

BE AN R — EURIR & W RO 3R 5 2 i b il ol
AR AT B U — N8, K SRR s, AR 85 B0 7=
BRIy, HAHRW , — MEEEAEEE, K& 5 BT R 1 I 2
WG A . 1N 2 1 McGurk R0 BT 8R4, 240735 AWTE]/ba/ B35, F1H
HE 2/ ga/ IBIE T, M2 F Sf 0T 2000 75 2405 SRR B 2 & BB AL,
g 25 MBI 3]/ da/ 193 (McGurk and MacDonald 1976) o Filifihi 28 Sc 36t iE
M b A 0 X AR A SRR Y B A 2 W TR (Watkins et al.
2003; Wilson et al. 2004), 75 i /B H 1912 3 B (Liberman and Mattingly
1985; Fowler 1986)1IA N, & i/ AIEA BA IF AR IE B 975 2010, T2
BE NS, X—HEiSHESRRE T 5 ERM S M B A2, AN F IR

103



Report of Phoneitc Research 2023

JEHUR ™ HAEARA 25—

e A, B P RS R W i e, BRGNS 7 A B2
WA LR, fEREI SR, B TRILMEEHRE MARE R, FIBRAN
RIEEGELT HHE7 1 (Kuhl 1992) , 4% 2] ZikEy, # ) 5B RAEN, I
WA MR, (X R EREE B8, B SR m kR, —
T2 ) B T B RREE S MG R ERE R R, R OB AR, ER
TIBE R, MBJLERRRN, XU RS E RS mE R, ey
X, TIEWARRA R RS M, XM IR B S
REMZHNE, BN B AR . BN, Chen(2020) &, HEYEH
S ) BAEAE YR/ 1 /W, /1 /8 BRI R RITRIRIL . B SRk
ERRETE, 1/ B REEED ) M EIA RE L, YA, WA R
fe iy, BIVETEXT L2 ) 26 S ik A 1 8RN 5 7 s R 20 Jre i) i AN, TR )
FARZ, AR KPR E AR IEADG, RV R 4 12 >
H, A—Efre H rh RIS F I (Kartushina and Frauenfelder 2014) ,

SURRYE, ZIREE I SRR, Ao DGR A T REE . 1) B
SeTrmth; 2) B SR 3) AR T i 4) BN 7 2R BE ( disasso-
ciate) ,

BOSET =, SRR, TIERES IR T, R ez
FNBAAERA R L, a2 o) B IRk Tt R b A S R X, IR 4T
Wh—E O IERR = X AN (Flege 1995) . 1B 305 0, —iBiETH > M
VAN R B R ) U p RN 7] B0 (Mennen 2015) , 3X— AT BB
E LA RS RESE, 140, Wrembel 25 (2022) % o 1 {8815 Fik >
ERE BT R 2E 2] 8 BB/ 1 /35 W B E T R T2
MTERR R, IR R STt J3ah, BN R ik b vl LT # 2
PRk, A ARG R AR, IR BB S F = i, il
Bradlow %5 (1997, 1999) — R 55250, XF LI H i BB E % > H i TIX
GY /1 /R BN SR, B IRl DL R R e 2 Y
P i EUBRN ™ R B 20w IR 2R S O = A DAL

BN BITIRIE S 5 2T B (Flege and Bohn 2021) #E 8 1 1t
HE 2 B AR L, A iR & I S ED AR, IR . A
[ ARSI A A B 57 oG R . (B IZIIS R T 5 158
(132 S ES , ANIEE = I S ERAAR T RS, RIHOZBR T 5 iE &
SRS 7 OGRS RB N N 2 [ 2D K J 1 (Best and Tyler 2007)
XA REPEAG B T — e 1Y A, Ingvalson 55 (2011) % %8 1 LU H i K B)
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T2 2] B A SRS TSR/ 1/ /L B LSS LA R/ 1-1/ 3 S 4
FIWTHE, [RIIN28 ]  7  BETE/1 / AL/ L/ B T RE A 8 ST R,
FEFOEEFAEIR A, X2 3] X F J /1 /F/L B ERANIX 66 ) i
P A T R, AN S IR AE R, SRR R ) A kR
Y, TR 28 i 10 2% 2] AR 7 0 P E R SRR ] R A, {H 2 Ingvalson %
(2011) HUEAPRIBEE T IR S 77, OF R BRI B A= B a1 i
MM, BfJ5, Saito 1 van Poeteren(2018) A FHHERN L5 . & i Anial v B
AT 55 % 2% H iR ST F 9005/ /R (EGIRFE  9F B 28 1T R
= ARG E ARG, AT AR BE, B0 AR 25 7™ ) MR % R ]
JEAFAE 2 R AE A DG, RIVJERH THE Aff 258 15 110 2 T 5 6 7™ b M 3R R AT i
B o

SRR T B B 2 A B AT T8 R T AT RE I DL &
FHOCHR UL, [ARA SIS R BT — 287 H R J L F IR A L4 (Sheldon
and Strange 1982; Zampini and Green 2001; Baker and Trofimovich 2006) ., f
i, Baker Fl Trofimovich (2006) %51 40 44 §hiERRE -~ > 5 918 0T 1R AN
FEH S AT S HEMMTE S5 AR AR 2] B IRAUKY Sl IR AT 55 R AT
B o ZER AL, Ay 2 B E R R S TR A R, X,
Zampini Fl Green(2001) F 48 S 1EBE R 24 2 VG P 1E/b-p/ R ST AL S 7= 1
ATTRBL, XL PUBEA T/ p/ 7 1 SN R I, 2 ) F 07 23 s o
FE3E 3R HARR & R iR (VOT) o J@AIE T thiX — IR M L, AT Res2
R AR AR E W RO IR, 2= 2] F T DARYE X & A B A
T4 e R 22, JF FLRLRE 8 L0 & B, TR 45 ™ Hh e 8 T P
RIE,

SN PRI XRIIE BUAEAE K A A B 1 & A B R R R i B
fB, Y iEE S TR S B TORTE LA, 24> E 5w B i 18] (4 LA
WIGABTRET A, WPGHE A 15 0 6 R /o 803 B I /NVE B/ R/, TR
B, MSTE S E AR 2 b S REE S 20K, = HEEA LA S X
S, PR AT R B R BT, Rt T SRR R Ay, 1
W, Derwing Fl Munro(2015) &3, HEiB-RETR Y2 2) 35 16 2% 2 VU PR 1 4 R Bt
/v, BRI RIS, (H R R o 1 2% ) AR ME IR AR =

B2, TIEEERMS I REE R H RN, CENERIFAME RS
BRI TR AR A R PR, S [R) B35 R AE R SRR = 8 AT REA7 16 A — A
MIKFR . I S AHFIEATY R B R AR 4 T8I (1) 25 42 K0T HG BN 45 7 4 1) i
PRRFIE | BB E I 2RI (= 2e 19 | BRAE IR R A & e ) e
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FR B HERS R kS I MERf R ), DMESE A PR — AR
4.2 TR 2E

U 0 IS TR M B BB 5 . WIS AR L S 2T N ]
KBRS, BN MEERBDZ R, LA IR 5T i1 < 4
RS HeIn), “EE LY KRITEE # TR AME DO, SHEFR PR, 755
e, 2 AR 2 S E AR IAE LU LA,

W, W RBURBE RN AR ) T DV E IR TR S O, R
JRFEFR AR XS R R G R BUSME, EFEXSE . & A N A2 E 4 ( phono-
tactics) 25 2R R U ( Cassady et al. 2005), Kochaksaraie 1 Makiabadi
(2018) i3 FAMESS, BRI (rhyming, B3R 421024 403 A0 ) w2 A — 21
ke AR IR ) | PPk (alliteration, B R PR FE B AR L B9 PSR
i) . Y141 (segmenting, FEEEHALVI AL E IIAES)) . B (blending, %
SRR BT ) 1) JLAS 2 5 i — D ER3R]) | #R2 (manipulation, SR
Mgt 3n | AR R B — A A R ), AT 34 A IEE A
AUBETR T RN, JFEEMATRYTGE ™, OTRCA /IR, & REREBUR
Az, AT TR S AR LT S R g S BE ) 48 A R
ORI SRS IR R AR IR A AR B ICIC TP RYRE ), Hu 55
(2013) HEL T 109 £ TEIERER 0 9eif2 > 5 09iE 5 dnfid e ) 5 ] =18 th i
KA MATESR WX I e S i BRI AN Tuv) , 4R e 193 SC3A], DAt
KB EERR TR S g Be ST . TR, T A AR D SE 57 A s B R
AR, R, ¥ R MEY LA BURME S TR R e
AR,

W, A EIR ARG SRR A A B R i H AR
(Sleve and Miyake 2006; Milovanov et al. 2010; Christiner and Reiterer
2015) . H YRR AR — U SR, [ J IR A — D
Ry, RIITRE 2 RN, &R FARRAM ] AR R AR BA 2 R0
#( Alexander et al. 2005; Wong and Perrachione 2007; Qin et al. 2021; Chen
et al. 2021), ER/DEEIRE DL T (F IRV ) 50T LU A 2 3
(Zhu et al. 2021) , WH AP R, FARGEIX IBES ™= B BA (e ik
YER ., 0, Milovanov 55 (2010) X kb T 25 22 1EREE ) K 22-E B AR 51 F1 A
HIRFAGTIN R E IR L, KINEA G IRET5 2 H 0 ki T R
ZETEAT RFIARTIWF 24 . Christiner 1 Reiterer (2015 ) ¥ #F— 4% He
T AR E R IR R e P 225, B SRR & AR )
SN ZIEE S IR RIS, IZBEREXT LG T 27 BRI 33 A RAE
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36 AT R S EEREER ) N T AT 18 (9E1R)
=158 2 BA AR ) 2R W5 S (EDEETE) IR RIRE T, 4R A BL, FHEL
WA EIRAE IS, AR BRI IR A i B L 1A
W, PRI EWRFNT AR TE . M, PR F LRI Zrp
PETE T I RIGBE (vocal flexibility) , 75 32 81| 25 (vocal motor training ) 47
T IR R R

9=, BRETRE AR 22 S 2 i iR e I MERA M . G S B PE BE
FBHEFEIEITCE 7 A, Kartushina 1 Frauenfelder (2014) &30, £HETC
AL (compactness ) 2X N % ) FH I iR, RREOTE I BEE 2
A RR T S T R A A AR . AR, IO E
—EUES, RRRA S ERBUN, R R, A RE NE AT E IR
REWZESR, WHEoE E E v f AR gk, IEA“ MR §iit, “%
L ESNESTN, ZiEng s MW E R —2, )5, Kartushina 48 (2016)
T TIEE BRSSP TR AR T 0 AR, W RRIE I BRI TT AR
JE X A R RS

S0, A2 AR AL Hh B0CE A b R ) E &R b
H AL, Wrembel 55 (2022) 704 T A815 BEE AN 2 05 RE G 4 > H1E>)
FRYETH/ /B I SR, T A, B AR TR Y HE R R i T
HAHERG 3, (2500 2 2] BRI T T, BRI R R F AN B & T
W, MEEREK, 52811, Kartushina Fl Frauenfelder(2014) th & 8, Hifdi
TERT LA H] 22 S I i B 1 JRRH 45 7 Y () 20 e 10 S 3 00, A2 >0 B MR )2
T, R KA — AR IEA G, RSB RIS 12 ) %, A —
SELE R I A

TN, BT IRIE B 2E R R S BT B 25 R S R B E S 25
225, FEMTRE N i A I N ) — et Rt A
XU BE TR B T 2 2] 35 W 0 RN R 5 7 AR SE e (B 20195 BRI 45
2021) ., fH H A —J7 [\ BB SRS T 05 500 iR T e S A e,
AN 22 5 100 11 JBE 28 407 3 0 BB L 20 52

SRR, TR E AT R R, S REURE . HE R e
I, BMERNEE | HiAREIAD), BREE S ERTES ) B AR
JE BRI iR ) AR I ARER . AEE 3 ARV iR S g R )
TR & o7 A AL S 2 S AR 22 S BRBR il & 7 th i A 22 S
ROZA—LYLR, HREAFZRERTMRUL, WBTTIGE & A
R S AT RE T | I IS S RN iR i - i nysgm, DLAMA
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AR S ORI 2R, VMATHE— DB, BR _IEES
A F AR 2 A R T A AR AEE S LR, I TIE IR R iR
HETE AP A L
4.3 TiB M BORIE R

PARE S — D EEAE, 38 R HRE S s N
HE, EWNINET B BO™ R AR, DArh ESE S ) 5 R
2 ) F BT A S B &N 2 AR A By B R R, a0 = (R MY
Z: Il Qin 45 (2017 ) F1 Tremblay (2021) W5k, E NGRS WAL, T B
(2015), BRBEHI. BB245€ (2017 ) FIRE M 4E (2021) RO ZEad ), 1518 (B HE
2008; HefR. BRHE 2013; BACLL 2016; ZBHERESE 2018), FEMUAFRAE (Gao et
al. 2021) %%, 1A H & R HETH E A EAAE, WA S, PR i i
K. HE, BRI TR S T T R A R A SRR Y i) B
(VP . TR M 2016) , Zhang %5 (2008 ) ¥ Fb T 10 44 H [ HE 18 2% > % F1 10
AP REF IR E S, R E 2 W] DR RS . e EiR A
X DU R S BRI E o, (ER AT A e s e TR
B, FAAETTE SR AR S B E A TR, BRI A (2021) #F— BT
AR & SO YEE A E HR A TIR SR R Y B R
MR P, BRI E R AEESRE R, BRI E W R
AFHIGERREE NS AR EASEWAHENE R, KD EE
S BEIEAE ) H S EREF PG B | e, KD T RS
) BEX EASEINR A SR 0B E, BRI R ) H b
HE G, XU, S F R E S WAz 8 T O S AR,
TESENTRFAE 5T, Ding 55 (2021) X He T 5 /K 5 AR K - P B 9 1F 24 ) 4 1Y 3
EAEA L, H8 SRR S KR S ML, UK R s )
S0F %720 [ N (i G = i DB S T e ey [V RS A e e I R b s
b, TSR SR B BHER 7T

W R SR o . S B AR SEARZ T,
R B DL L AR S B R (Ji et al. 2009; Xu 2012; b &40
2016) . BN, NALL(2016) BELT 30 4 HE G2 2] F WISl Bolg s (115
PR, $5 b E 2 BAERBEY) o AR E AR RS A IR R 5
—, FAFENWR R 2 TREE, MENARRRENTERES, X5
AFBIRAEE TR B, ARAEAR, WEERERE TR, B, AR
it PR R AR TR S R T, U HOR AR TSR 22 B BRI i) A 28 ek m
Ji %5(2009) 5 i1, FERARGER b rb 2% 20 357 T B R A (0 v R B
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PH, TRREE R AT . X B KRR AE A 3 B RIS (Autosegmen-
tal-Metrical Theory) FHESL T XF Z 18 7™ (18 RAHE ST H R, JFRAFIHZ
THTE A S BN R S R A T 4007 o i R R 2% o) Ba R I Rl
| T2 2 7 S Ty T IR0 O 152 T e Sk 1 S 3 O R ST R R G g R Y 22
5, BV AR TR, (R G P IR AR s TRk A SRR Y 22
S, PR Ayt 3 1 R T A (] ) 1 B R R A SE 1]

F— D EERR AR AR, DOE (INESE i mE I =) | i g
SR FINIE T, XSRS Z 8] T R AR T e,
DUE 38 1 R B 5 P U A 20 A T N A R AT SO T R A, R SR
2 F 2 g 2 POESE TG PR, R AESE & AN 2 ) I 7R I R AR PR A A R
#E(Wang et al. 2006; Hao 2012; Chen et al. 2019), fi{ll, Hao(2012) %%<
T 10 A VETERRE LU 10 45 BB BR300 15 2 3 00 i s R, 45
KB, WL 2R D T B Y IR AR SRR, I L H IR VE X AN R
T34, BAETHEE R SIRIG YIRS . Chen 45 (2019) #F—2b 481, Sk bk
TR B B () 5 2 ) RS A, S RIS R R A E S
AR ] F AR I S T RRE S, A B L R R
A RAMER, T8 (2021) 048, AR TR A s A58 15 ™ 1 2 =

SR, AEAT T B R T, U IR B AE PR b RS

B, TIE A BRI R A AP SRS, (R ERS A
55, XA AR A KM A T T T AR R R [ A A
RIRHESL T HEATIIE, K 3 AN B 0T BB >0 A5 T 2+ ) 1 0 A8 e 22 8 vy B
fiE, #EXFE IS, BOA IEERBEE, SRS TR A £
W, ISR IR ERRE B A R AE, SAh, XSS B MR
B b R 2 ) AR R [ A B AL A (Rl & O B 2 T, X
PR REANSR . R, T H R ZaE A BORMIE R Y, H
—ANEEXTEE S BURIE ORI R AR R A Y, K A BT Y SR
WAL A B A B T RS LA
5. ZIEEEFUHMRMEEHFENEBE

75 3-4 R IRATEBUOFREL | ZiEE S A e KSR AT SY . X e S
BRI SRR S AN SO B 18 2 AR WL A IR R X, X iR
WA —E MG KRR T L,

B, IR TR AR R ERE T OEIE S ROCR, B
AETT RUE ¥ 2 I B AL 4R ) 7 SR I ] ME S, AR 2% ) F U B T
BN SRR A2 T ROR . M, BAVIRAF ISR, it
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TORRREE A AR AT BEAE B I R] Y RRERAS TR A D)k,
rb ] 2 AR 2 1 B 2 o BB RT EAR AR AR A AN AP IR, R R 22— a2 R Ry
ISR, kel WL, SE F AR IR T A R SRR I EE
FE.

Hik, ZaBdesrh e BOIINZR” R 2 IR 196 R IEAHAT A LY . R
X BRI SR R M AR AR, (AR AR (UL 4.1 /N K
VT RIS 2% DB EAR 1, —iRiE 7 I R 0 R R BEA A, UM B
W2y, TiEHeEhR B R E B R SR, T I
FTDAPRSER SR, KBNS i, WnT DR T 224« &8 7 MEw . W
RRTHREOE, R —Rmilgd kHENE", WY T FmEL, W
FREEI , AnSReE AL Rt o A BB S X S IR IR X Sy, TR
SEB PR T LA N T E W X 43X — %S, RUARE < BRI R A & &
g A AR, TR IBBUA RSP BRS¢ s IR e S
Y5, ATLUESRE | RO

PR, HEFEMNMEES, 42/ T AANATRC LG L, MaER
TEVEE 5 2 R AR W UL o A AR 22 S R R AR 2R AR 1 2% T X4k | Bl
SRe RGNS, MR F A TR R T 2R, NS
A MERRE BB SRR M 250, R RBUREM 220, BREER¥IA
T3, #BA AT REREI — 22 2E B B4R, T34, NIRRT B L LA TR
AN 207 XA BN ABORIA B KA . Perrachione 5 (2011) 7EH 454
JERHVRE S 0 [RIESE 308 3k 7 AN ) 08 U1 5 12k (v 7 S Pk IR A 5 1k s R I )
T B 56 (R e 7 B E 2 2 A A 7E 28 S PR VI 2 (high-variability training ) H,
) HW IR I MELR R 2 kB NS, RS S I 25 (low-variabili-
ty training) A BHIDE B — R B NE G, SREM, HATBHGE I
A REAE S SRR A I GRS 1 28 i, BRI BE ) 55 12 A BOMTFEAR AR S PR U1 24
iRt 2, i, AFRFSA A A TR 2l A X2k, A fgik
PR IR AMBBIBRNZ T8 E2E R AR ZE S, IR R I 2
T RAR 2R R TR & 2R 2
6. 45ig

BB TS AERAE . R R R K0 BEML R TR ) A9 A R,
EILTHER, T i A MBS g ML p o & R . H R s
BRI R TR S N B e e R A 1E
T IR R HABTT R, B0 [ A R e r= v i e, DA B s
PEAF 2 B, o B 2 BRI (R AR T S B TR R I
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BORRAE, iR U R T aRTE RS T A R . E AT RS A =K
PO, BRI IR R I S RO R . T I A SR T B
FRIEA ™ o TR IR RO R A AR R A — TE TR IR R i = R ] A
T —2efRd, (BB = A B R, SCIRBT I A EAR 2 5 T Gk A i —
B, WEBEWAMPR LTS, B2, s g — s\
WEoEas, & Z R AR, —iRTEE " TS AT IR B s i = > 10
LG BEALH, o n] DI TR S e S g A R R R &
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