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%, ARIE B )W e, B B IR AL (GPY RN B HE R 59 4L(PP), LR VL
P (MMN) K HL A B R Al i ERP 20043 ) 2 28 1 PR AL gl il 1 3 A — A S (B a5 M 2 57, %R %
P2 GRS X BRI 35 P J 0 B 1 2R 28 = B T AR PR, TR SR M BaRiA & ) MMIN Ik g 4R
WERTEPFTHANEE; 2, X —8E G E 0P, ZiEH SRS & 1 MMN % W
ERFT B S A, DA R R S AR 22 FEORAURT DAGE W B — R )2 T )
FRENZES, B — e A SR NNE A TR TR ISR,

WE; B i, KRUCHR g
B&42

1 s

e — T D & i fe b, AT H & i
J& HAsXE R — PR A A e 4R b, A EE AR
AR LA 4 A Ab L AR SME IR AR T AR K
[i], B RARAE D3 JEBE TR 3, X Rh iR TE S PN
AR GIEARZ T 1 24ER, A AT $ )5 2 1Y)
KR BIAMFFERS T B (L2)1E 5 B o A e 13X
RS N ZE 5 R 2 RO . I LK, #F
FEENIEAGN Dy, IR TR & P p AR 22 7 £ 20k
PR T AR — 875 & BN BE 1 1Y 22 5+ (Golestani,
Molko, Dehaene, LeBihan, & Pallier, 2007; Golestani,
Paus, & Zatorre, 2002; Golestani & Zatorre, 2004),
BT AT UEDE T 4 ), 3 22 S AN 2 I8 T4
T RN 22 5, T HUR IR T INARE Y
J&H124 5% (Diaz, Baus, Escera, Costa, & Sebastian-
Gallés, 2008),
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LUETE SN S S S Sy (Y SRR (T B A D e =gl
PO T I H A X ETE ¥ 75 1 (B 45 I a] 47
AR FEARAE ) AR L B0 AR 5 BE 0 % T T
HE PR A FRE SRR E S, Wik, 15
B EE M SRR, BEARRIRA RN 7 b
XL R E R IE 2 H RS R R . EEAY S
Fribdick A X2 ILIE ST 50005 (Jusezyk et al.,
1992; Telkemeyer et al., 2009)F1%F [ {32 F& it JL & 1Y
15 7 6 6 /Y DF 5% (Tallal, Miller, & Fitch, 1993;
Wright et al., 1997),
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Bucher, Brem, & Brandeis, 2003; Meng et al., 2005;
Molfese, 2000). 7E1EH FRHE DS fEd, THE
PR A A R RN T RE X T RO R R 1
= E R HEER( Benasich & Leevers, 2002; Benasich
et al., 2006; Choudhury & Benasich, 2011; Jusczyk et
al., 1992; Kraus et al., 1996), fEfEgZ L2
Xof P B R Y 1 R T 3 AT, X Tk U A S
JE R T VU BE R S O /E F (Kuhl, 2004), HIK,
HE T ) 12 A 1 B 5 A A R ) 1 B A AR VR AR A
AT RE R — B & BN RS . VR 2 HEIEH R A Y
PERERFRYLE, 5IER LA L, ANREA RO X 5
A A ZE 5635, An(/p/, /g/, b/, 1d/, It]) (De Weirdt,
1988; Carré, &
Demonet, 2001; Werker & Tees, 1987), XA LA
IAEPEE T 5 7 5 NAAE, T E R ILE D2
PR PA] ZE 4 75 9 571 B A% (Cheung et al., 2009; Liu, Shu,
& Yang, 2009), HF M 2R & i . E 00 S YR
PR AR RIS [ N, P s & R84k, Frbd
A WEFE N N IR T R A A LR B T A
X TP A RS B AN AR ) ARG, X Rh
fif B FR Ry B 18] TR 1% > (temporal processing
hypothesis) (Tallal, 1980), & FfE R, FATAT
PLIA R X i &5 K SR Y B A 5 — % 3 im A
K, JUH IR AE A E) (L2 RD) PR A b i A

“‘4’@

HlH.& o

il 5 Xk B LA ) 152 b A L 2 19 1 BF 5 1 T
J'&, AR N AR T S RN TR ) XA A R
R EZAER, WA IR EGE T, MR
BN AR IR A S g AR ) iE R SRR ). R
TR BB 2E 2 e 1 575 & PERIRE ) Z ¢
Z BYWFGEUESE W 1 /5K F Golestani % A (2002)— &
G KT i N BN GRS . 5T e
T A R R A AR K ok 28 5 R RN ) g
AR 22 5, SR BT AR 2 A R TR
X R E T A Y EEREYE . % RIS
PATERE X 3 B BE T A Rl 1 X, XN BN EE
ARk B, ORMERR K= . MR AR K
M, HiEGFEIEERL, EF I REN A
LI, U HORE A R, P AR b
PP 4 ) 3 B A SR AR ) B A 25 4 25 5%, (H
FoUE FFEL e & M MIS 24 2 5 B b B AT B X
2 S o DRI 3 8 B K ) 0 BB R 2 75 i ) P
Ak, ARREE, ATLIHEWT, i 2 A TRAR AT B
TP ARG AR X — R R, HE i, PR

Serniclaes, Sprenger-Charolles,

AR B ] 2] 7558 i 1 22 57 R IR T AR R AN A % i
WA ERIEIN TR 2 5 Gttt —2
RN, BRI 5 0 TR A e T Bz J5T ) 1 S 25 4
AL LLFR 43 T 25 PR 8 8 A AR AR 1Y 1 3 o 2T A
{2 5 (Golestani et al., 2007; Golestani & Zatorre,
2004), SR UL, FiR—RIIBIBIFARR Y] iR
TR 2] A DU AR AT i 5 B RR AR 2 A PR
A, B iR S AR SRR IR T — s &
M T&R5 .

i, Diaz 4% A\ (2008)% X} Golestani 55 A f—
RN KT BRI BERER  T L BB, 55—,
AT TENZRiE o, FORHBEE T 2 2 PRyl
Hgmpolz mm 225, X HE R @i nydEz
R, JPARMMARAFER IBEENES . B,
AR XA A0 52 90 25 PR G T 15 3 10 25 R 1R B S bR 2k
TS & AABATIA 52 56 % I kot — b ™4
27 2 25, ARG ER I PR, X T SR Y 4 X 4
o, RO PREE R TR AR, BleE A S R F DR
A2 ] X —Y1 S HARIEE T S —FiE
SRR . HAEX PR T, AR FT 5
A AL A2 AN R o 28 T JLAUBBE, Diaz 58 A
Wit T — AT, LA 128 AEHE AP HE T 15/
VEHE A 15 (L1)- 28 2 Jé Wi (L2) 7 A A 25 U
RAFGEXT G, B G OIS ST R N
=B e EFIEE X e /-/e/BERRE T, M4y
BIPRLE T 15 & il HEE E 158 (Good Perceiver,
GP)Fl 15 &4 —iE#HE& 68 J155(Poor Perceiver, PP)AY
WA B o 2R LA DL L 17 17 (Mismatch Negativity,
MMN)Hy A FRAE bR i — 20 B 48 T A B0 TR
[F) o RN g g P R HE R e D o 1 B O T,
VIV BE 2 BB TR 2 X (Jo/-/e/) R 3% 22 B AR BE B 1
BRF(Jo/-/6/) IR AT RE P E T L, LA
T S5 Sy 17 5 1) 202 S SE B MR, 3 AL G AN [
1 AR R FIAS [R] 2 B 45 = Fp 2B . ERP Bf
RERKI, ZEPERRIIRIBHR, TCi X Bk
T B S N 50 A W M B 5 = AE (L3
AR PR, HIRfELi R HERE ) b5 BB
TSN E R AR E . PR, ZURIAA,
AR TR P AR 22 AU R TR i AR
JIi2E 5, iR — 8Os & B9 N T RE J1 (Diaz et al.,
2008), 3% T Golestani % N —iHE Ik IBFFEA
—Emstie.

Diaz % A\ (2008)AHF ST SR ARA Ja K vERy, (HIA
BT, IRWE IR A P [R) R A A5 20 IE -
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B AR, IR PN R 2 R R R
F— B & BN RE 1 0 25 538 2 R T RR R R B
WIBE ST 22542 16 Diaz [IBFFE RS & B 18 9
FRE SRR, OIS X BB T I X e 4
FEfiask 26 = AiE 518 S A W R OL Y, (HaZsE
SR T8 B MRS 28 2 e i M RN (L2)
525 285 S MOBHL3), 1T M TE 2R Y A B R R
TEE—SRRIE R, Kk, HE5R DGR~k
TABHEE R 22 5 R T EIE RS BRI EE
225, M AREBE R IR T — s HE RE 1 1 22 572,
R Bt — AR B E S ERIRE i 22 R 2
TR RS s iR .

B AR, MR Diaz %8 AOBFSE 45 5, 2
] DL MR i IE S I T E 5 1S — )
FAEERM TSI JEX?  Diaz 28 NIBFSE K T 453
AMARTEE HEIN T RE 1 19 25 AR TR, B e Xt i 35 9
SIRE ISR A A 2l B BE ) EA T 4%, X2
ERA, B, gig 2 AR, BRI
T2 SRR, B SN % M IR A 1 2 T R 4l
JEHITAG . WETTas SRR, W B G AN F A
e, fE4liE PR A 25, Wik, MARE B
22 IR IR TA S 2 A ae 1 22 7, X
MR R A B X SR, ARSI, i
T AR B 22 5 00 N 2 o VR 4l B I i 2
5, NETHRHCIE SN2 S 5 —MSam
HEate ek, Woh, mHEA WA EE, — AR
AW a2, AR EE S EEm, B,
7E Diaz 55 A 2008 4EHF5% Y BEAE [, Nz — D4R
WIN [F) 8 0 1268 0 i A0 B AE B2 G P g
TBAFAEZE S, A R Hh R R B T
()22 e 65— B & TR ek, A mexi4
IATE H 1) 25 5 1R SR TR A o Pk R 4548 o

gl F P Z T L S 2 A S PR, EE
BRI A =

W—, iy 5E G ey HEE LA I 2
5o AR A, B RN IR L,
THAMR . PRIE S A R E; RS
D) R RN [ L R WA AS TR RTRE A8 AS ] 1) 1 5% %
BRI 37, R ANZ SR 2 25
Koz 5 TE) AR 5 B e i T 75 o IR R i £, i (8
B = AR s B RL Y, AT a3 DL S w35 1)
%¢ HAE ] (Tervaniemi, Winkler, & Niatinen, 1997;
Toiviainen et al., 1998). 4l & &% A T A0, 6=
HBAEEARANFSEE. B, &40,

AMEHE T X B e RiE SRR, i
W Ry S R T XA rg 3 . R,
R EAA G ORFIENE ST ERALEN. £,
ali & 524 8 BRI TR I HLE 2 AN W . A
GE RN T4 AV G R ()00 23 ) B A Ak 2
FEWT T R AR X, AR EE T 2lidr, Ea & nin
T RAEFEE ], HIRAALE (Alho et al., 1996), iX
AT DATE B4l i TR A I T2 AN [ B AL ]
U, BB B TIEoE . 55 =, & —Fhdr
WHE A, FEEA S OX YRR, A0
RETE & PE I RE ) 1Y 25 5 S0 b ok B — 2 & i F
e 2 RAEIE S SR, T E=0,
ZifE Diaz %5 A (2008)WF 5% (4 JE Al b it — 2P #R0F —
W BE AN RS — 52 A 8 (BR1E & S Y
HEBIRAL, A REH 2 M (0] 255 3B i ) i A
25 RS — S BN TR ) oo X A [A)E,

Zr LTk, AR E S ERP SLE R —
ARV BUE T8 & PR 22 5ok P, 2%
Diaz % A (2008) B WF 58 =, LLE15 (L1)-35 38 %
(L2)F WA RGE Xt &, AT AR5 b
PRk L2 FE35 AiE J158 (GP)YFI L2 FE35 fiE 1155 (PP)AY
W20 Bk, SRS UEFT ERP SEE, DL DT D 67 9%
(MMN)Jy HL A= 3345 B > sz e g 38008 75 2 00 38 1 %
ABETT, FEEiEPRIRE A R A B R T
(B8 . DUEIE R). ARNE RS —MiE S 0iES
GF 2tk BE—SRURIER) D EE A S PIRE
F1.MMN i £ #iLfiy oddball B3 AFif &, 7E oddball
REECrh, JA0E O A A A R e 22 B 2R, bR
S 08 B 2 B, T e 2 RO A 2R
Mo AR ZERFAT LLg— ] LU 24, WRp
PR E T3 22 S nl L=k MMN, JeRTiiFoe 3
B, MMN XfF 7 % (Lang et al., 1990; Niitinen,
2001) 115 ¥ A8 AL &R AR AU (Nddtinen et al., 1997;
Nenonen, Shestakova, Huotilainen, & Néétdnen,
2005; Tremblay, Kraus, & McGee, 1998; Winkler et
al., 1999), FUEER I — i BLAE 100~250 ms, U
RAEAT 5 BN B B 22 S AH DG, OB T AR B 2] Wy
b 2 S HER T

2 Uik
21 i

A S S% ] Diaz (2008) 19 77 Bk b Pewik, 2%
MRS N 3
S, 4 3k B (L 1) -3 50 36 (L2) XUE #E
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130 N(Z&H: 116 %44, B4 14 £4) . @G REED
K28 A& 244, B4R, AN 1 IEH,
Tl & RS, WA 2 Bl & R, o, WG
Bk X o RO B BUIE K, F AR R
24.4+1.8 %, FrAbiy H & A 06 PR R 15 S
PBE PR, H A 97 3.4 % Z (4 LI
FOE )T UR ol 3 s I T R ok
Frde . A BRI, dbat. T AEHAY R
e, PRI N 25.2+1.6 %, ERJLHLIX S
TS R HIX

B0, BT LIVEE RN, B
WAL TR NS, TOI & T A S UL AR AR
XE X 43 /in/-/ing/3X — 35 30 5 15 6, Bk, BF5E L
M3 5 ME B T X fin/-/ing/ N SEEG AL RE, R —2
T BT H A T A R A T S T T BRI, DA
28 443 3 T BR3P a1 S
RFRAE, X 130 ARAGEFAS AT E, JEifE s —
EIEG HREE B4 pR% 16 A, fENIER
S W

HARTRFF AT « RN e AT 55 12 Bl
S T T fin/-fing/ (BN RE 1o AR A 144
A 58 T W], Hor 2 E R B i/, )
— A A A B ing/; — 2 o EoAl, —2k N AR
1), BTt B AR AR Rk, B HE AR B 1% & /in/
(4 1) 4 1 /ing/ B 32, G0 . ek R R
[yinlgaol]/™= 4= {i 1] [ying 1 gaol], ¥4 JF AN i &
/ing/ TR 3 o /in/ B 2 g, AN Sl g e R
[huo3xing 1]/~ 4 I iA) [huo3xin1], MiXAT 55 2 E ok
AT T T ) A 1) s BRI S R A

B, Gt T WAL T BT 45 1 IR A R,
JER IEW AL A 73 8 (MeNicol, 1972), %534
S e A T iR AN AR R A N 7, B AR i
HE T (/in/-/ing/)E BLIE B TR RAE A RE T . 25
R, BEAE(L1)- 58 3 (L2) XGE # I PN /in/-/ing/
T I IE B RARAE, ¥ A5 0.67 (SD =
0.11), i iG BB A IE W R s, 1 A4
Hh 0.89 (SD =0.06), Hk, LA ihREE #)
I A ST BORFS 2.5 AR 2E 19 B 40 812k 0.735, JF
DL A S Bk B0 (L 1)- 34 38 13 (L2) AE gk — i
P RE IR . GP ABR N A B % L
&l gk, —3a 16 AN, ORGE A
12.3%, A3 BCOFE 4500 0.87 (SD = 0.04); PP 4 g
KNI BAEE B VLT IR 12.3%00 16 £ 8%
iR, A BCEE % 0.61 (SD = 0.05), GP A # i

Y5 AT 55 1) 43 B34 7 35 38 15 B 21 R 1 40 B0 L
N, PP ZH 9 3230 6 B R A R i - BGE BLY F
vy, PO ZH R 25 S 3 (p<0.001),

95 =20, FiHR ERP SCE0 Y BRI E S A
16 % GP A#X P AR 2 24 AR FHAL, M 16 £
PP 415 3 Hh 5 53 i e B 320 3o 22 1) — 44 R — 44
LR FOR, PHAT T 14 B0k, Hrh GP A&
L4, B34, FIAERE 23.4+1.2 %) PP
H(&AHE134, BEL1L, FHFERR22.9+1.1 %),
A HEL ARSI S L, S AERE R, S
ERP L A TE LI 5 45T T —E i -
2.2 EIMH

ARG 3 T SE BRI AL 5 — AR
EE PR, 55 R SR RIS MBS P A
BE, = AOR S S PRI RN E AT BB
SERL 3 RPN R

BB AR PRI R R R R
XF(fol-lel), VAN T A LA E N L5044 8k (Diaz et
al., 2008; Néiténen et al., 1997), H praat i&37 Hl/E
BAFE LA BB R TCE o/ (BB )
Fii/e/ (BigemrgBLE), HEBAE KA 200 ms,
WA TCE ARS8 I F2 LA BT IS, 20518 675
Hz f1 2105 Hz, 1A ALY FARA R, Hod
FO (105 Hz). F1 (450 Hz). F3 (2540 Hz)#l F4 (3500
Hz), IE ST, SR P05 00 A 36 1 8 1 X 1Y)
BB TSE B b, R 28 44 MiE RO ST E
BB/, IFHIWTIZ S &R A R R
TR, RIGWTE S M R e/, JEHIRNZ S
S 7 A B R M v NS R R R, TS B0 2
R, AL — 2 Bl H W7 e/ 12 AN Hf e, He
AAPARAE AN )L B2, S5 AR T % %
T X AR A R

PR RIET IE S PR RAT Diaz
(2008) % AW 5% v BT 4 T 19 B B —— B H R 18 &R
2% 22 TETE S BRN(Jo/-/6/), TH praat 3535 IR H
B ICE o/f/6/, 1N 200ms, BASTCE AL
TESE B F2 A X, 43510 851 Hz Fil 1533 Hz,
IMAEHAD DA E# AR, Hidr FO (105 Hz) . F1
(450 Hz). F3 (2540 Hz)Hl F4 (3500 Hz).

(AP E: REZOTEE N —M
BEEMEL, Koo R AEE &Y, hE—4%r
FETCE I — A EEE f 4 MZ & (FO, Fl, F2, F3, F4)
JE et o A 2R ) 1 5% % BT 20 B% (Ceponiené et al., 2003;
Jacobsen, Schroger, & Alter, 2004). ZSIC 5 1£ fix KR
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BE EARRE T ROCE Y EERE, (AR ORI TG
B, XFPE S R, AT DR G S AT F
T T AL ) — B 5 R AR B T AR S 2
T MRS BB X o/ il fe/ B X 1 2 550K il
YT A E A, B2/ -M2e . BEaHEK
4200 ms, Z/o/¥ W 5 AR HI 4 105,450,675
2540 F1 3500 Hz MIESZ AL AR, Je/e/d 5 ADIFE S
4 105, 450, 2105, 2540 F11 3500 Hz HY1FE 553
. TRE AR T A IE 5% 065 15 B0 22 i i g,
T 1E 5% 0% Ry 25 B HLFLS LA e 0, Bk,
45 IEFIEE AR, FIAE 3 F AW
FIARTRL . R T 3 — 2 B UE X R IS0 35 MRS o035 o
BHENT RS2 B 255, 6 E SRy, A0FoT i
AT T T0USE B0 K 30 S o 5 ORI — R0 Rt . K
28 PRI S MR o -2 e B, SRIEH
Wi i W B A B SR TE & o 4RI, 28 A AR
FIWT Ry, dE— e T AT Bk F 20T
BT AR B R — A S AR

23 ZEERF

AT 6 4 block M, FHEES . AW
TH AR RS 3 FA LS 21> block, SEEG 43 BUM
BRI 2 ASFsr AT, TREIRE 5 Ardh.
block MUY 7E#% 1R F- 15, Hif 3 1> block (3 Atk
% 1A~ block) I F#ehr T 77> F4, J& 3 4 block
(RGP R S R0 3 A B Il L 1A T o RE BT B
TGS VATC T fol ARIERIBL, e/ 22 000, #5185
B B TE T M SE 88 LA G E o/ bR ERI K, 6/ 0 T
ZERNB 7 PR S0 LA S0/ AR R, e/
TR ZERIEL . B4 block HELE 500 NI,
RO R BRME SR A 80%, it 22 3 8%t BRARE %y
20%, Sl BT OhREML, £ block JFAR T 5
AN Y AR HE R, EL A O 22 O % S
P, Al SOA A 488 ms.

SEA I AR R AR M LY ERP SR E
MBI B, A ik AL, EHLE SR s
B, (R BRI 2 e EL R E N R R .
— A 5 F L T b R
24 BXNEIZRE5 ERP BUE D

SLBG A48 A Neuroscan, SynAmps2 i K45 .
K 32 SHURIE DL ER S i Sl SR L, [
AFCsRZE A ML Rk L, TE B IR FL(VEOG) & T
ZElR FRHIRAE . AC SRAE, FELUE IR MM 58
0.1~100 Hz, RN 1000 Hz/S, HRH ISk B2
HBHI/NT 5 kQ. BZR AP} % ] Neuroscan 4.3

ik L 5 0 A R A4 o BBORIRT 100 ms BIHUS 500
ms [ 600 ms K43 HTHF 2 (epoch). [ ahFF 1E Iz IR 25
PRI, PR T+70 wv YRk =R il [ 3l
SR BSURPE AT FEE N 0.8~20 Hz, )Xt
SR % Y L Ny ) N SR s i s =9 | P
FEULT 7 A-HARA BIC SR ERP B H T4t 43
Mr: F3. Fz, F4, C3. C4 . LM (Z=M¥,%)F1 RM
(LS,

ALY I Diaz 558 A\ (2008) A AF 53 1 ffis, 4
W20 %) i B e 1 AN IR A B AE b T v Bt
MR T B AR MMN 808 54500 88—,
X} GP F1 PP 9 2 1 12k ) O 22 RUVEFE Fz FAl si75 &
) MMN I i 5 K3 T AR AR ¢ K, DAR
IRZERNFIE B HEL T I HER) MMN, 2081 —4 8
WK TAAER MMN A 1758 — 5 (Diaz et
al., 2008). 2 — A, R 3(1V 8 « B/ T8y x
20w Z2/47) < 2R GP/PP)IY = &
RAETTZAHXT F3, F4, C3. C4 . LM fl RM %
6 MHL Y MMN BRI TS 1504, Horb i & A
s O Sy i1k P IR 3R, B SIS A Sy ik ) PR 3R
MMN 5 i A7 i 22 90038075 & 19 ERP 3kl A5 1 8075
%% 1) ERP (1) 22 % E MMN IE{E RS 20ms i) 8] 25
DAL S5 R, BB 7 AR Y TE A MMIN 33657 J 44
JEMH—FER T MMN., 7220800 p R
Greenhouse-Geisser JEKIE .

3 RS

31 BiEEFBYER

1 AR 2 2 A B T R W AR
T, FEASOE A TS & K ERP IR B L

M 1 FIE 2 1 ERP R K AT LLE H, 7ERE
W B PR S, i 2 R OAE X A v o AR
100~200 ms A= A7 BT [E] 2 AR & T MMN, 76 #]
WS 135 ms R BNIEME, BORIPS 115~155 ms [1°F
YR MMN PR, X%+ GP Al PP 5 41 g 40 ) gk
17 UM 22 JIAE Fz OS5 & ) MMIN iR 5%
HKOFRAREA (G50, 455K GP Al PP 4Lk
B P 22 AR 7= A2 T AT SE R MMIN (—1.87 vs. —0.69
wV), GeiHE 3k, GP 41 t(13) =4.59, p=10.001;
PP 41: t(13)=2.26, p=0.033,

i — 25 % P 21 A B PR AR
KW MMN AT 3(0 8. At/ ity <
20 Z2/47) x 225 AL . GP/PP)IY —H &
RA 0, G EM . Wk £ 500 8%,
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GPfw2= PP 25 il ——
GPE PP fE il — —
F3 F4
504 ~5.0+
254
= /s =
~100 500 —100
25+
Fz LM
504
25
N WY/
-100 V4 500 _100
257 25T

B 1 GP 5 PP AW T RETE S I 7E Fz, F3.F4 A1 LM RS b i bR il 35 O 22 0380975 & 19 ERP

CE I UL HL - hiR)
GP
Fz LM
N _ PP~ T~
= -3.0 S 304
> i =
= 2 .
2 2
= LS S
= £ '
£ I - ]
= k W\ P L fly—\-—\.]w-{
=100 ~100 | 500
154 o 1.5 .
. Times (ms) Times (ms)

Kl 2 GP 5 PP AWK T RHEE SN TE Fz A1 LM S F %A1 MMN

GP A1 & 1) MMN %0 & 3% K F PP 41, Giit
R F(1,26)=6.97, p=0.01, FIIP RS9 R
—1.38 uV F1-0.54 pVv; HMAE FRON W E, it
M. F(2,52)=4.18, p=0.021, ZH L5 FFE
i 25 0 ST 250 T35 & Y MIMIN 8 i 4 3 K T
M35 & 1Y (p<0.05), =AM B A4 - 25 30 08 40 1)
—1.15 puV, =1.07 pV 1 0.66 pV; ffilPE 328500 B 3,
it M. F(1,26) = 13.49, p<0.01, Wi i 2=k
Yo, 2o Mids 2 0P S48 20 1 R . —1.09 pv Al
—0.83 pV; & HAE AR E (p>0.05).
ARSI WL, FEREE TR PR 5 T, GP O
PP W4 W3R & 1 MMN f77E B 5 25 5, X451
5j Diaz 4¢(2008)%F N FIWF 5T —3K, LFRH, GP 41%f

REVE 3 #0071 0 5% T PP 41wk
32 BERIBSHIETHA
&l 3R] 4 2 W 2 Bl e B T R 5 I
BEIET, S E RIS &K ERP HIEM
M 3 FIE 4 1) ERP BRI o] LUE H, TEES
R T B HONSAE T, O 22 500 5O X s v 3
BTE 100~200 ms Z° A5 O] 5 N AR & T MMN,
TERNEUE 134 ms IFNE(E, BORES 114~154 ms
(- 247 0 M > MIMIN i, XF GP Al PP R 20 31 43
AT IR 22 RIPRAE Fz B S5 & 1) MMIN % 1%
HRIKVREEAR ¢ ki, 2550 %KW: X GP Atk
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Abstract

As to the origin of individual differences in perceiving the sounds of a second language, the scientific
community has been divided. There are two alternative explanations: a general psychoacoustic origin vs. a
general speech one. A previous study (Diaz et al., 2008) has shown that such individual variability is linked to
the perceivers’ general speech abilities. However, our research casts doubt on the conclusion for two reasons.
Firstly, this study exclusively focused on speech sounds in the same language family, rather than explored the
languages from different language families. It has only been proved that individual variability in L2 is related to
varied sensitivities to the speech sounds within the same language family rather than in the general speech
system including different language families. Moreover, the study selected pure tones as acoustic materials,
neglecting another important acoustic signals, complex sounds. It is obvious that we can’t draw the conclusion
that ability of processing general sounds has no impact on discrimination of speech sounds in L2, without
studying complex tones. Here, studying speech sounds from different language families and complex sounds, the
main purpose of present study was to explore whether the individual differences in perceiving L2 stem from
their ability of processing general phonetic signals or phonetic stimuli within the specific language family, and
farther explore whether such individual variability deeply stems from individual sensitivity to complex tones.

In the present study, 14 L2 good perceivers (GP) and 14 L2 poor perceivers (PP), in order to participate in
the following ERP experiment, were selected from 130 healthy Cantonese (L1)-mandarin (L2) bilinguals
according to their performances in a behavior task. To precisely measure the participants’ sound discrimination,
MMN elicited by oddball paradigm was recorded in the following experiment. The ERP experiment consists of
three sections, including native speech sounds, speech sounds in different language families and complex tones.
And every participant took part in all three material sections.

The results showed that significant differences between GP and PP were found when the two groups were
presented with all 3 stimuli: GP showed larger MMN responses to both phonetic and acoustic stimuli than PP.
This result reveals individual differences in discriminating the sounds in L2 not only stem from their sensitivity

to phonetic sounds but also ultimately from their sensitivity to acoustic signals.

Key words bilingualism; phoneme; sound; mismatch negativity



