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Abstract

Based on the similarities and differences between stops in Chinese and French, the present study
suggests potential difficulties in the perception of French voiced stops and non-aspirated stops by
Chinese learners. Two perceptual tests were conducted to verify their difficulties and to investi-
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gate their perceptual patterns and the effect of their French language level. The results showed
that Chinese learners had big difficulties in discriminating French stop contrasts; the perception of
three stop contrasts was similar, but the perception of voiced stops was significantly better than
that of non-aspirated stops; it was observed that varying degrees of phonetic category conflation
occurred with French stops assimilated to Chinese non-aspirated stop category. The last one was
used to perceive both French voiced and non-aspirated stops. The language level of learners had
certain impact on their perception patterns, which was mainly reflected by the significant differ-
ences between the high-level group and the other two groups. To our surprise, the French stop
perception of learners did not improve with the improvement of their language ability but showed
some decline.
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1. 5l

ik

FEME—— M T AR S AR A S L] IR A, EEANE. MK, EEETE
EEMAESRZ oo IR AL, AN« R (F ) MBS & (B iR E) =28, VEiER
DU 283 BEA M R SOCE AR T, A FESIE T AHE BT RE AN =02, ARSFEEET RS
JiiF e FABFEE LA HOA X HEREAE, 1M 50 26 5 I DU S5 I O X AR . — LSR5 CE BV 1 2
T H AL TC R TE P Y F O R RN bR o [ 2 2] 3 A T AR KR (i [2] [3] [4]) ST — L8 B A4 1]
VISR TR AR, BN ASRI A (72 28 B R IR RS 2R AR UL R AN ], 2 20 2 R n 1) £ B IR 2 A4
AFEREF KT AT EE S0 ERERAR G, 5% TR EVEES I F R, X5 IE
77 H V2 T DR i R R 3 AN A T B T OB AN AZ R A B

MBS RFIMERE, ZiESRAGMEEEERETRES EE REMNER, DREIE
T AR IAF AR p BRI Y X B A W 1 [F AL

James Flege & Hi ) “iE % 2% I i ” (SLM: Speech Learning Model)l /& i 5 GREE Rk, WK
B IR R KRR bR E AR R [5] o BTN, XTSI F M S, a7 RSN i) R
TET BB EVORER L, T H A I BRSO, @R ERE AR K. kA, Flege LRI F Y fig
e, T 32305 0045 (equivalence of classification) (ISR, X T ABLLAEiEH 5 i i i) —iEiE &
AR BTG, [ NE S VO 2 0 F R AREE — B B M SRE S, S 2K R 22
BREAE S0, 7EEREN B\ HR BB & 13214 [6] [7] [8] [9]-

55 1 2 ST TR AR AL 1 S8 [ AR A 2 (PAM: Perceptual Assimilation Model) AT 17 J8% 1 [i] £k 45 784
(PAM-L2) I\ g2 > 38 5%k B 2 (0 B 78 5 AN R 9N 2 1T, 000 7 i of b 2 JE A g DU s e [10]
[11]c FRHEIZAAY, SR —%F 18 B0 57 3 S04 [FIAL B REE 1 [R]— S A7 Ve s, (HARFR AN, X 85k
X ihsiohE, REJSARNIESRE, FAFRASELE IHESMEMEE. 52K,
G SR 56 AT B ST A R A B BEE G R — s, HARARE A Y, B4 S H TR — AN
5 5 VSR DA DX 43 o X7 45050 K 22 00 20 383 AR R PRI, LA 7 A0 S Al R o el X 738 5 4
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FRIF BB/ N SEARGR ST LR, 0T LAZR A

X o A 2D OB, R IEE b d o/fE DUR & R RGPS BLI Ry, (HRAE R
5 DR AR 25 Ip t KL, SRR B0 XS BN 2 AP, > BELIE A o7 o) 3 ikt
FEFROHIERE, TR R R R IR th RS 2oxt S ) FIE AR KR AE . ghAh, X it £ 2 5
TR AMBREI 7] BADOEHE RGh AR, HR 7 HME, JOEFE TR bdg Ririd Ak
UEEEP K, BE L SEERESTHEE; otk RERCIEUEESP" K, R LSS E S
[l DA, LA T35 T AR VP S T i e Ak o 1 5 > i o B 8 R B DO AR R 983, Kk
S R EIDUE R R H .

Fi8h, ARAE PAM-L2 BRI, ot o [ o R, AR ST PN AL, RS AR
SUEEEE, WRER R BIDUE ANIE TIE 2 N A . AR A1 DO L R AR LR &
{2 A IERAF? 55k, I FH AT RBER R 5 /KT AR 1 o A Dok 2 8 R i 2

HF UL R BRI, ARG = E -

1) KRB SR A R A 2 50 3 G R B RIS U 28 3, FLI s O 3 2 PR e
fra;

2) WMEKIEZE G R A 5 DOR AR GG KAV & IF, PIFAIR 28T 5 DUE 28 A 0 B 89 2 A1
AN 5

3) Xof LUAEARALLS M 27 S SR BE AR [RIE 5 KT ()5 2 2 AT S35 BB EE R, 0 o) 4 O & i
S TS T RN A5 o
2. SEWI

RAGHTTT B bR, BATRAFHTFRE TISER . LI — MR F IR W X WK, S0l — APGE2E
S E AR,

2.1 EW—
211, SthEiEd

S FH B ¥ 5 O B35 A AR 26 35 pl-Tol , 1U-IdIANIKI-1gl A SR ia], e, fp t KIS ANIE S i 26 3
lo d g/ P ke . A HLA Dy CVC (R & -0 -4l ) G A B8 1A . B bR s AL Tl B A,
A G G —lal, A B ORISR . T GRIEFT O S, A R A B O
SEBR, BTA BRSO EAA . fER SR, HERERRAN AT “aivu__ sur Pécran.” ( “FRAESE R LB

7)o KRENN=ALERAE 20~25 B2 [AK Bk E BRI X 1) B YA EARES . T IR R EE

AMFEIZAWEE, FAAHE NFAITER =R RELLFHN P P EtfT, ] Cool Edit Pro 2.1 £ fF,
KA FFEIE, 44,100 FF28RAER, 16 bit RAFKGEEREAT M, 22 70 A E T B AL 20 HORAL, % 1
FIH T SR R A o

Table 1. Composition of corpus

= 1. BRI

E=htl HA] (L
Ipl-Ibl Ipar/-/bar/ part-bar
It/-1d/ [tak/-/dak/ tac-d’ac Jaivu____ surl’écran.
Iki-Igl /kar/-/gar/ car-gare
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BE 5, FATTH Praat 35 & 4 BT K AHE A S BT B AR & AR BRI SR, H 5) — AiE AR TR
RO R N ISR P e R AN A B R B i — /A E R SRR M . S5, FRATT N =20 oA & (WL 72 1)
R —Ho BT 4 AX K, AR = ANE SRS, AN ik B AR RSN,
SN LB HAai =Hh s — A5, 5 S 00 IR S R T Sk L A (el AN gs R (n
Ipar/-/bar/-/barf). - & AL E AR REIE DA [F) G W 8 7 2 1R) 22 53 B BRI, A AR 2 BRI 52 5 i
[12] [13] [14]. S8V AR LR, B R — A5 0 B = vk (dn/bar/-/bar/-/oar/), FH LA %%
PR T BEANSZ K NS B RE s R IR H AR A S (015 S YW o e 2%, FE 24 IR E HI(6 % 4 = 24)
T X 5 5556

2.1.2. #ik

60 44 KAFIE T AR AN AN T 5. MRAEHIETEE 5K, 60 A0kl =4 W1
HWIAEE—E R AAE)  Th G (B 4 [ v A A BEAE L W DY 225 X ) 2 2 A e 2 (i 2 [ v 32
REEE L NG RN A A) . =PRI TAR AW FJ R SRS, 50T iRy BEE I B R (R AL
AR G AR R RS2 R BE R 2R SR A 5 S AR AR 24 AN N30 M ). SEERTTIRET, FATIEL &1
EpolRESHRER, 48RWME 2 Jor.

Table 2. Descriptive statistics of participants

2. WX IEER G

PR + bRl PERR (B £) WA I ] EEE S KT (IE)
WAL (A) 18.60 % 0.66 6/14 KB — L %
T2 4H(B) 20.55+0.74 1/19 KE—FELR B PYZE
HR4L(C) 23.60 +1.72 119 KF—EY I\ P

213 LEIEFF

ZHPAX D ARG F LR AT SR METHART, KR R AP TEARE TSEIRAE R s
Rer 2|2 A 5an], R =M. =/MAREE T REAE, BraeH —AE. Uresda, Ak =1
BRI N “1~47 U i e MENE RIS A LN E, <17, 27 “37
T AHEIF R LB, “4” For =AD& e lm . Eautar, polsbr =428 > I 3Ra x5
LM AR M S 5. BRI Z AR L4520 5 #0H T2 Sid %

ML ARG, afad, TAEEAREMAL. ZIERIFEANEETR) . WREIR 55 A il e
R Excel &b, JEREMNT. K, LAURAETITCIR

22. EIM—

AR 7 SR I — MRS RS KA T B, SRJG GRS AT S0 — 0 %SRS — A R PR3 R
W FRVEEZEE 4 )50 R R PUE AR TUE 2E & BB = ANPUEAIE E ZE & p t KIBBRON_al & 1.
G 55 S AR E X Sl A T 0T, BRATTH %3 56 B P05 20 AR = AN DU A
FHOON L R R ) SR IEE R . 5, Bl T B B AT R
] TR — AN ERIE T O BB AL, JFAT 18R 2 1% 1 RORE AN, 2 RoRE AN B T,
PARBEATING BEVEALT, RIWTr ide ka8 S S SR (IO AE B EARURRE 2K, JRERy 1~5 AR
WFEQ RmAEHEAE, 5 KRR AL,
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3. SCIR4ER
3.1, 4 —

TATE SR X 43 S s R MR R MEIBE S X A B =R R T Z 0. =AaEES
BN EIEESNIREAMEGR M), NS ZESb-p/, HREZAY, FREZ/QK; FIEESFHR
FHRE@ AKF), BIhZERH /b d g FIRESIEESp t K HORE S AKFE MR, BRI, s
%Ko

TSR BN BRGNS )T NEA B8 (F(1, 342) = 9.170, p = 0.003), HPiZE & 54
IRIF B I X 3 W3 22 s BOalVEE K AR R A 235 RS (F(2, 342) = 3.692, p = 0.026), =414k
WIS THX DR MEREER; ESREME. WEEKCTFSESESMERNRZEER, Mk
PR TR KT 5 23 K 5 SRS BAE FH G 2.2 248 (p > 0.05).

L@~ 7ok E 75 HIRES K. REARGESKPWZH, URREME
B FKPINEE BN RG-S X IEMR Mgt B B (R Bos 7 ShaE ). S6E1, &
RS TR RS AR SRS [F R0 26 T, R 263 X o e e e R

50 - 50
40 4 401
5 30 1 5 304
R R
% 20 1 § 20
10 1 10+
0 0
[bdg] [ptk] [b-p] [d-t] [g-k]
(a) ARG NANERRIS (b) UK 4 BN R g
504 T SE 3] . EEFA
. m[bdg] 50 m [b-p]
miptk] - ; m [d-t]
40 - - . [g-k]
40 '
=30+ T = T
= = J
e e 30
= 20 %
B B 20
10 A 104
0- 0
YA Rk & A YIgA e abaEi A
(c) AR E 5 B RILE A AR ST (d) LUK &0 B g8 /KA B ST

Figure 1. Average discrimination rate of French voiced stops and non-aspirated stops
1L EEREE ST ESRFET XS R
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1) k&7 WE 1@)FT7R, EERZES/b d g/iX 5% (31%) % & & T A IETEE S /p t I X 4%
(24%) o X ULHAXT AT BT 5, ANIE S ZE 3 BN L 2 5 (1 SR B g TR

2) REAME: B 1) Za g R ER, ANEKEME R =HIEEES(b-p/v /d-t/. 1g-k/)EIF
BIXrHF AR HEZEZS, KR\APIREARX AR, XX = 2 283 R H AL 0 B s
AW IS/ e

3) RVEBEK T b A R IR R I, B 5 ) S R AR R A 2 R X AT L 2 S (p <
0.05), fay R ZHF0E 2E & P35 [X 4 42 (23%) it (1K T H 2 20 (29%) A4 2 4.(31%) s W 40 (1) X 73 2R W Al v T
R, BEG% B R E 2 R(p > 0.05). Ak,  EARAN R 4L 1 Bl 70 ek 2 55 RS 16 /77 2 i 1 K
A1, LRI S B S R E AR B2 R (L LT Z 44 R), HE&E 1c)fME 1(d)
R, A G S PR RN B SR T AN IR R R IR, WAL v G 2 e B 1) X G e
ISR WIS FE S B 45 B AR T rh A S T AR S B AR E SIS,
MR, LRGN o-pl B IS AL T I A 2 FE 3, (HE R B AN R A B 2E SR I
HH A 7] P SRR A

N T B e R HARAAE X J3 B bR 2E 5 5 AR DL ZE 25 I 85 B PRI ROHEFTRE R, JRATT 23 0 o5 = A K
SIHHE, DSMEIRES ABERE, XA EHENEEE, MPRRRETES . SGRER, TN
ARG, NDMESZHX SRR EZET(p > 0.05). SR, TFANAF DS X 5 RIFAE B E
Z 5t (p <0.05). FHJEHIGFRMT: AR/ SN B R B T HAD =AM ARSERIEE S (tk p/) (p < 0.05); /bl
B BAR L F AT IUANK (p < 0.05), 15 /p/i 045 0 . 3% 22 7% (p > 0.05).

50
45 —— IR M
40 —=— R
35 —— EmRA
30
25
20
15
10

b p d g t k

Figure 2. Perception of French voiced stops and non-aspirated stops by ele-
mentary-level, intermediate-level and high-level groups.

Bl 2. MRE. PRASSRARRNFERETSIESBFESTRMLER

FECL B AL b, 255 151 2 s vl DUOYLSE 31 % A A2 JBOR 7S N2 28 350 I 1) JEL AR T MR

1) W1 BAREEAR LRI NMEEZEF MBS DURL, (Hih I8 R LTI 28 1l 25 /p/
JRENE IR, LN, WFIIKI R BRI B h PR AE <

2) M BEAR EXONANETEIE & R S IR, BR TS EF ol IR B R AL
TIGZET AEZETpl . AL IR RN I BOK N A

3) MRl B BRSNS RO S AR AN b 2 s TR S AR N 2 S
BHEXTMZE T QI RSN by FHECZ T, fgl A S0 BE g TR A o

SZE U BT, SR L, AFREE AT RS S E AR IE /b d ol MBI TS 2EH p
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RIS o T S AL B IXANE R, VATEXUSZE T o 1 I8 5 A R 28 5 7R IR BRI AR R —
Bk, BAMULRERRE . ARREEACE 1052 3] B ERiE 285 B L IR, WIS h e
R AR BN AL, TR M S ABL, T v G 2L (K R DU 5 At o LB AN
32 XW/=

SIS ORI ZE S SUGE B EF R PUEARI . % 3 Sl T =l N INETEEF AR
POBANEIHZEF I H 7 AP S AL .

Table 3. Statistics of assimilation of French stops to Chinese non-aspired stops by different groups

% 3. ARFIRKEF JEFLERTARNNETEBESTNGUT O

—IERH AR WFFT A
A . A o . A N S
(/pf) (1) (/) (/) (1) (/K1) (/pf) (1) (k)
bl 50 (3.4) 55 (2.7) 15 (2.7)
Idl 50 (3.5) 35 (3.7) 45 (2.2)
Io/ 55 (3.1) 50 (3.1) 70 (3.5)
Ipl 50 (2.9) 45 (3.6) 85 (3.4)
I 50 (2.9) 65 (3.5) 55 (3.4)
Ik 45 (3.5) 50 (3.5) 30 (2.8)

% 3 MURRY, RIS KT 2 51 % 78 FINF 1 S S A BUE R O 98 S IOATLIERT, S0k
BRI T KA OV o T 2 R % 5 D LT b VL A B 0 S 8 H
T EOLIHIN 55 ANN AL  BL T O RN, o B B YE OU 9 5 p-bi A 5 AL kg VK
. B DA 859 B LUKV AR S S T A e A R S Rl A H ) 2 T IR
ZAL(p > 0.05). BEAN, RHZEALLE TN L F A% 98 35 g/ IH Sy L 5 2 S IR, S — TR AE — 5
TR E AR T 53 DX 43500 o 4000 0 2L o S 3 2 AR T3 i, o 2 P gk H B 2
ROLE 2).

4. &R 5T

B RGBSR A AT, R IEE P M E R R . — BRRE SR, AT
15 2> o B BEAT o 1) 5 1 S B 2 S 2E BT 31 1) AE REE 5 5 [15] [16], DRI 3 REE (15 325 6 SR BRI A4 52
FIREE BN T, I 3 A N 3 2 21 38 56 H L 5 BB A7 22 57 1) 05 3 5 0 ST PR SRR R
FEAEARKEA[17].

RS RS DURZE S RGMUH R, A E 5 ) FHEEE LS 5 ) i AR Rl B N A S DGR
MISEIA A 1R KRR ([2] [3] [4]e A PIAN AN SR IGAE B b 7 =AW A B SR Tk 2% A fy
BANEEFEY, FERMER A BRI R R VEh 2 M S R R 5 OB N IESIE B S KA
H, ZHEEPOEAETIEEE WS IR B R R 22 ) 15 S /KT 10 FLE R = AR AR s

1) ] A 5] T SR A8 SRR I e PR A

B, X rseatat AR, PvEiE g LS 0 XA IERRAR, B s Ao R (e 1), X —
SER UL P E R ) AR S XM R X — 2 RAF S PAM-L2 BT . VAR 28 BAREDUE S &R
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RGP EA N M EA, ERAEEE ESPOENEEESMAU, R SREA IR EE W)
w2 20 3 AL B DOE AR R ZE H ulE N . 7 XD 45 RIS EE . DUE B R DURE Se R 45 SR A En
o RS 43 R 2 & FIUANR S 288 LA L P X S 1 LU B VA S B R DB 28 8 Ha R, AR bk
BUIETE M ZE F AL UE2E 5 5 DOR AL G 285 1S 1A BE BOAALL, - DRI T J03 9 T8 I 2 35 ST
IYEWE, FERGH ETRIEM X I NETEZEE X & . Ak, BRI 7 R BB R S AR 2 A — e K
Fo W TH—MEBES, PRMIX 5 0%~100% A, A2 RRIA L, X 18 BE7E R R
M IR, 22 3] Z 1A A 2 S AR AN R A A

FR, SEBG— 7 2253 W SRR W v [ 2 ) 3 0 B JE B IR AN E B3 2 = (p > 0.05), AFEKE
R = AL B FE F 0 PE AR EXEEAR 2, A 20 R I AL AR i o R IR A B, AR T
2 S0 3 0 Yo FE I SRR R S 3R TR R BRI (p < 0.05), R R UAEAHFIE LR, B A SR A%
IS ZE T BRMZE T o TN BRI A R AR, SR ZE R B AFRAR R
SRR HEA S AR R, A A0 mb 0 2L P DR X B b X NIRRT 8 o IR L, T vy 2L B 1 84
JREN A SRR 22 2 Ab X Igl R IR B Dy R AE

2) IR IEF NS LU 5 A R DO R R A BB A PR

SEBR b, JD0FE T FRACLRE U ) 45 SRAE — B AR P LR 1 R X MR 45 2R B 1 s 4L i /b-pl
1g-kIxS b Ab,  REALARI DL L0 45 (1 B AR 5 ANVA T8 28 3 Yul 5 R B N DOE S ul, Wl 7
B IFELS . RS PAM-L2 BT, 20 8 X S E AL B A — RS S AL, 5 2HE Y
TIN5 B e R B B LA R 308 1o O 10 ph 68 N7 A B i /X ST AR R ST ORGEAR B AR B K 18
EEERE AL, T E S AGATE S BRI S I W SR S R R, HAEE S S IR
FEAEURE_EARARIEEUN 5T, 10 H sk = KB L [ XNATEIE & R D IR, BT 3] 3
IRAEAE I — V55 R ARG ih 285 LB E

IR, IR S 3] A 2 SRR R AT RIS SR SR DR 22 S T, 5 303 B 2R IR ST AR
FEAREE Y — R A[18] [19] [20] W73l 4R HAEVATE 26 S iMALRHE A /& Th VOT R JUEVEfIARIC. T
[21]HIRIE FE IR BT E VOT A — 8 2 PR 285 18 SUANE U B AR o 285 BRILBLR & & Be 18 Y
HAEW RS F 5 B G [22] 0 PRI DUE BRI AR I N DU 25 I AN — 58 BRAIUREE VOT AR
ubrdE, FAES VOT FIEAE 2 8] BAH LA F A2 DU BF 15 2 IR0 1 B BAR IR [23]. LAk, VB )
T FE T IR St R 2E T IR BT [24] -

3) ARNEE KT 5 3] B AR IE & R 257

BAK L, RTINS A ONEA TR E 7 5 AR S 28 RSB BL, X E S RE
FFARIME A 2R 2EF B A X . X — S5 R SAIM[LAIMTF R4 R — 5, FFEiE s “ oot
R A S SRR R TN [8] . = H ORI SAE TR I AR AR R — R, i T iR
COREEIAT L BENRCER, BRI G ST MR A Y, IR .

AT WAL, 27 21 3 Bk 285 RN e 1 P R B VAT 5 BE I s i, B 17—
SEREE R T IRTERI BB R R b, TR, BakmBA. ZWFRBINIE S KT
o 4 5 21 2 AE P I S A H R 22 B B ST HOB0UE 5 PR ORI, PRI & 15 B s 1L,
(ERHE— D MR 5 B AT IR AR T J34bh, 2SI B o & A B 2 LRI R
AT PE 2 R s AR TR B B BN A= B, R N RIT A RI T 2 —

E&UH

VU2 Ah RS E AL AT RITTH 15XWB02.
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