LR 2020, Vol. 52, No. 4, 456468

Acta Psychologica Sinica

DOI: 10.3724/SP.J.1041.2020.00456

ZRINEZGEIT 4~85 S 45 )L LB I1E
EiAERERAEE

# % M

("R R ANERE RS, KD 410082) C K VDHE T R24NEIE2:BE, K1 410114)

W OB CAUSERU, ERUIZRREHE S X 15 VS WG R A RE 1, BRI ZRRETR 1Y SR 4 LA 75 I
JERFIRETT? INARCRIE B Z BN R AR 52 7 ABFTEXS 2 LI 4~5 2 G LT & AR IR, 3k 40 N, 43K
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FHRTIN Pl 5 i, W RT3 Uk, BRR 30 48, LI/NVEREREZE O 0 AR IS, I AT
A RN GRiE 3l 2R A B, 12 A & RIIZREETE T A LX A s B AR L, RN & SR L4y LItk 5
YE R /NT R, Wk 6 AR, ZIHEIFARBE . Bhh, 12 D H & RINGRE s 7 4 LIX 3w N RS
SF2E SRR, TR W DRI DX RE ) T0 4R e o ASBTFEAE SRR 15 AR T ORI BB (OPERA), #/K
INGBA BRI, 52Tt 4~5 % 4 LSl il A s R A RE 1), (B KRIHFZER I A n] REFLIE 4R
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RINEASHIET M LA, GR¥eI5EF%Y
A E 57 (Peretz, 2009; Peretz & Coltheart, 2003);
JEE NI RINGEREAGESTRIEN, 55%d5
BT 2 ) 2 T L] (Asaridou & McQueen,
2013; Patel, 2008, 2014), & 4 VIl 25 1) 15 385 4
HENT AR AR 2R 2 1) Z2 B IR T SRR 2 b, K
M B RN & AR K 575 5 A RS ERIE S
Wbt RAFBR L5159 TOAG e, PO 18 5 ST A
JinT.(Lee & Noppeney, 2011). Fifi & A FNEL 09 & i,
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Kujala, & Besson, 2012; Schon, Magne, & Besson,
2004), MR T ET BN E SR F R i B R B
2T i (Baskent & Gaudrain, 2016; Du & Zatorre,
2017) — &R LLILE Bl i) S W SRR T
RIS, AT HFFE RIS SR IR T LA 27 i 4 L
[ 75 3 58 IR K F- (Degé & Schwarzer, 2011),, Francois,
Chobert, Besson £l Schon (2013)if i % %% 8 % JL#&
HEVINRE ), KIFEERZ T AR E IR IZRAY L3 H
WE Yo RE ) 0 TR T R I ] 22 1] S
L2 . Nan S5 A (2018)1E LA T iz HIAT R 58
AR A AR, GAIiB R 4~5 B DUEREES LN S
2] [ i 7 ST R I BILTR, e N ZE 2 > AT LA
T 4~5 % 4 JLAT R KV (00 % 9 01 R 0 S 28 s
WL RPN RE ST . TEE BOZ MRS L, &
SR X L TS O 1 5 e 2 AR T R 2 SR
SHE . FER T BOZ A, Nan 28 A (2018) & L T 35 4RI
GRPETI 8 1 JL X T R 7S SRR R R A
2o BAEEA (BAEAT SRR, M AR I
AT B B (e 2 B % DR BT L2 T ARG A Y 7S R
W R AR TE S e 7 R A B 58 T G 1 1Y
o — B R,

AR, AR IR LT & B s 2 75 5
IR A 5C 7 BISRIX — R, EAWHEE
KA, Moreno %5 A (2009):# 35 ik L e AR &3, 6 4>
A& SRINGAT LI & 4~5 2 4 LI & i B K- o
EAA WFFE N RIS 3
Chobert, Francois, Velay il Besson (2014) & ¥ 12 4~
A EIRIIZRXT 8~10 2 JLH M RT3 A 46 1)
A 50, % S A 3552 0, Strait, Parbery-Clark,
O'Connell Fl Kraus (2013)% M R LB, &=/
BRI E RN A BRYS 58 3~5 2 A LM 5 T
HEPENRE T, AR AL DCE AR I ZRARRT T —4E 1)
RORTT R JLE S s R EE ) 5 RN R
R OC R ) A AE — 8 B4 RN, Serifft o9k
KK Z AR AR LR, B PR BRI X R i gk
HIEAE— € I YE(Hallé, Chang, & Best, 2004), [H i,
AT Y 5 A H 0] 8RR 5T AR I Sk i ] 4
S RT P R B L B SRR 1 R AR

R T AROR X B R, FRATT IR A R AR
HARFER ST, FEBHEEL IR &
P, BT E ARG BN R L L & =
AT AL Tt 2, 4~5 2 4 ) LAEVa e B Y
KIESRET, 4T R LRI B B (Chen, Peng, Yan,
& Wang, 2017), PUBERFIEIES, & @ MR

[F] By P iR e I B UAE . EABFSEERI, I
HREESL 3 2 I BV AT 3 40 0 1 R o, %
HESETE 4 AR ESEEE] 90% (Wong,
Schwartz, & Jenkins, 2005). P, Gniibi s gl e i
AR RSB EL, 4~5 B 4L SERES BT e &
IR AEARON o T O R I 0 e —TE
PR TSR . BB TEBEE RN 6, N EXS T
[i] P 22 3] LU SRR, T T S I P 174 2 S DU AR M X 4
(Liberman, Harris, Hoffman, & Griffith, 1957). A
FERW, 6 A HKMEEILIFIRIE BUBEE T JuWE Y
HE&(Kuhl et al., 2006), {HFIE A AT H HA7 B
2R, XA ERTEILEHFAFRI T 25 FENE
R F77E (Hazan & Barrett, 2000), JEi% . 28k, 5K
MRAEFEFAE(2009) i 1 BN SLH, KB 5 £ 5 6 ¥
Ko 7 % JLEEAERAE PR H A SRR A, (2 S
% LE T ERAIRE ) BB T 6 B4 7 %4
JL# . Chen 55 A(2017)H BT 38 3o HEIA 256 T IX 53
SEHTRT 74 44 4~7 A TE L E USR5 R
BNBEATXT L, 45 R R W] =2 [A] AR W8 L0 R
JRAIAR S B VE AL R, 6 % 4L EE X 7 R Y W )
POARIILMN, BEST 5 ZHILE, HIXIIE
B 2 0 AN T AR B, 3~6 B 4L IE R
YRR L8] (Miyazaki & Ogawa, 2006; Takeuchi
& Hulse, 1993). 4 JLTE 6 % B K Hiki Kz J23 )52 2 15 2 T
1% (Shaw et al., 2006), FEULZHT, KAk AT 584
3 J8% M f 5% (Lenroot et al., 2009; Pascual-Leone,
Amedi, Fregni, & Merabet, 2005), KL, X} 4~5 %
YILIF R RN Gk, 5 S RE 4 v HOOT 75 18 i Je
FRRE S, WA B T FATE 4T P SR I 2k
XL R ERIVE

HWR, #FRINGE 4~5 % 4L R A O
R BYRVIA B TS XS 5 Ak o 2] S S W ad in T
()RR T . B BIFOT R 2 e R T X L, 48R
IRF G ARG SR A WA 1Y 22 5 . Wu S8 A
015yl kXt 32 (i F AR S 32 (v ad AR
T — DU S AR AE, R I SR RAE X S
TR N 25 S5 IR 2 T W3 T E Rk, X gy
0 W [F] 22 S R0 BN 90 W 00 SRS S i S 5 88 1) T
BERR, EAANERE&SHS &2k, 5
WA G R m S E R A L, DUEBER
B AR R FE B B K 2% DT BC A FEL 2 7 (Tang, Xiong,
Zhang, Dong, & Nan, 2016), HWF5E L, THRFK
TE X 43 215 75 ] 1 Y0 8 W 2 e T
(Sares, Foster, Allen, & Hyde, 2018). X465 Wi 5T
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S5 RE T RN X R R A R AR
HEREE KGRI R, AH—HiEE R,
ARG R 2E ) 48 0 ] fE S AR U G A 0
() FEERE o BN SRR 5 2% R 18 25 5 AE RS
A1 B R O T AR A, (AP SR K 2 ]
P, ORI E B ER TR REES, X5FK
7R IB B R T 5 12 8l &R 4 A 5% (Christiner &
Reiterer, 2015), SHEWHRFFEAH LG, HAInIBFFEE H 75 2
T2 ] | SR SRS SR, (HR AT R
MEA I A A R R A AR XL R (=,
2017), K, ASBFGREE -G REMGT L (AR 4 S 4 2)
S5O mEB NG 6 M 514 1240 1), RS %R
YA St [R5 75 R W B =Z TR A G R o

ABFFE o BIE DN SR 6 4 A M 124 A B, X 4R
ZH AN i AL Gy LA T s R R i kT R AR
18 22 07 AR E 2 IR B AR R R A SR R
B, SRRV S L B RS Sl iE 2 ) 22 E,
A2 FRPE T Ry, FIT B JER N B4 A R4 F O B 2 (Herholz
& Zatorre, 2012), ZJ7 AL A 095 AU 20T DIAR
e B X A TR) 0 38 A A A B TR (BRAESL, 1
IR, 2019), B BT 55 A IX 0 4E 55,
HEINT 55 % 2 4y JLHE 0 5 5 0 8 i e iy 4o
L A5 RGBT — Dl HEA L R0
DX 3T 55 iE — 25 B £ 41 L3 6 N R 9 W 1] X 43 1E
e, AL R 4~5 Z LU
BN ELA YRR LR IE (T A SCHRIERA, UL Chen et al.,
2017; FEd 4%, 2009), 1 Sk YINZR AT w4 b R
JEHE R o AR SCHEIT SR IR A 25 i ] 14 4 et n ]
R 4~5 5 4y )L PR wE R RE T I kR o

2 W

2.1 ik

ik B m KB AT LI 2 > FARBE,
I 46 H4h)L. 2 ADHFERENLE L HE R RS R
2o PG LRI SRS b2 2] HoAth SR 25 4 A AR 3 44
#lJE, A 40 A, AR 20 NGB 13 A, @i
7 N); Bl 20 A(BA 11 A, L9 N). SEE:
FRUG I O B4R 4.3 (= 0.41) %, idi4h LTy
2R AR E . DIILRKE TANERIES.

A, AT RGP AR IR e A
W, ARWFFE 2% Degé Ml Schwarzer (2011)AY 5T,
A WA TT R BTN AT, ST T & J1iik(WeiB &
Osterland, 1977). M4 5 A1y, BA 8 N, &
ZHIMK 60 Fh . 7] AR I8 1% P 2 e il

BT REESR, F(1, 39) =0.274, p = 0.603, 45
W 1,

x1 RAYILFREEHNAERNEMREE

25 (A B

HARA 51 (2.91) 110.25 (4.48)
By E 50.8 (3.0) 111.95 (3.95)

2.2 LWt

SEE R 2%3 Bt (AR AH AR R AL i R
Wy Forp 2l 5 (B SR AL A i 2 2l ik ) AR 1,
A (R IU / e 000/ 000 2 3 A 7 A 2 RN
HAEVLZ AT EIAR S I N . & AR RFIR 20
N, B3, BR3050480, 124, BibSin
110 W SRSk, 8w AR ATl A 2L I
9, IEHS 5. EINGTFaaT. 12k 6 4
H Kk 12 A H i WA 00 k1 7
WA SRR . ARSI R OWUE 3L 3851, SR
P O FE R 045 U 2k B B R4 R X gh L T AR
HeE551S, wui ., A B AR i — 0 S8 LA
ANFNGE B 3 43 AL 0 SR TR) ST A 3T 55 5 it
Wt ol B LA e 4 . Arany Iy =l 55—z
LB TSR
2.3 IR
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il A S 56 ) 5 1 s 7 R AR SRy — A7 K 3 1
LR H AR da(fs) Il da(ik) (22050 Hz KAt
F, 16 i, PFiH), S Peng %5 A (2010)F1 Chen

FENQOIMESE, L Praat (Boersma &
Weenink, 2009)i 1 172 5 da 22 45 da [4] % 60 Hz
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SEE R, I A ] TR — T AR

FERMER L HEA RN X A AT 55, il
RS GRS E-prime 2.0 5E A 1ERTF 4G 7T, B¢
WRIETE 6 MHFMMES R 4 D IXIHEFSAE R,
PRI AR, KT % L e 19 i ) P ) DR L A o
90%LL 77 ] HFEA I

BRRIIRER > PR ITRE, 5 — K58 A S0,

Ry 5 o34, 5 T RGEMUIX TS0, KRET 10 734 78
BEASLE T, R ERE 5, BEPLERI Hi
B BRI E] 45 DI BT A BaAh T
RIAZAPFE LR, CHREUE R B (& 2),
BAKHEN R — I, e 1B, S e K (—
NRTEAE i EATBE); OB ORI S S A
2 B, VEREA P (— /N AR S B AT

K2 BHAS s B

K3 XSk $Eon K

TEX Gy Sc g, BF5E #0422 K (15 Hz)
() T8 2H A — SO (B 1-3 L 3-5, 5-7. 79, 2-4,
4-6. 6-8, 3-1, 5-3, 7-5, 9-7. 4-2 6-4 fll 8-6), [
i 3 8 A ) 18 3 2 A — 4 R (1-1 ., 2-2, 3-3.,
4-4, 5-5. 6-6. 7-7. 8-8 Kl 9-9), FE4H Hl I XF P 1)
PR AT B 200 ms ., AR AR 4 08, Bl
PURETIC, PRI A1 W 1) 92 20 D43 TN o X
I3 LI ARIR R i #R75 (K 3), S8l W i
AN AR, e 1 B, S 22 [ (W 5 AH TR /s
R, sl e S RS R R, 4% 2 B, ik
PO E A FE/ NS M #rh A =krh
iR A, BIIRE 10 7,

PSS R 8 — s aa ek BRI 20,

— 3 SR R S A, BT R T RE R
I AR R, AR R
232 BIBRERE

Z: M8 Peng % A(2010)F1 Chen % A (2017)F%k
P AL BRIy vk, AT R0 A YEEIER Y 3 A
BRGNS E SRR 4y
IEff %

AT 55 X & S 4 4 i 20 407 )L Y i 3
PO 5 R TR HAT T 5% R E RS B
A PR I ZETE BN R IR B 50%40 (B 45 2611
22 AR ) BRI B O S S B R AR FEIA
N 25%5 T5%E L PERE B, XA BUE AR 4
B b 24 {E 5 AR E 22 T e (Peng et al., 2010), 3154
7B 530 558 BE 4R ] Probit 23 Hr 1415 2 (Finney,
1971), A VEEERR A, FRWITE T B T N —4
RIS I 1) 5 — A 7 R A Ak B R, Y
TR B v

X3 SEgR X X A3 IR R AT 0BT FRATIE T A
DX SO E A2, B R LG T DU AR Y
HgRHES, Bl AA, BB, AB, BA, [N 2-4 4140
T 2-2, 4-4, 2-4 1 4-2 3X 4 FolsEoet . ARABAYLH
WEESN AA 305 BB IIFL(HLAN 5-5 HHO6T R A
FEAET 3-5 4N 5-7 =z rh), Bk, —3605 3] 7 41
O, B 1-3, 2-4, 3-5. 4-6. 5-7. 6-8 F1 7-9,
X F R X IE R 7R T Xu, Gandour #11
Francis (2006)H i i i3+ E A P=P (‘S’/ S) x
P(S)+P (‘D’/D) x P (D), AKX, P(S/S) 10
TR TE W B A RV R RO IS, A b TR W Y E
Syt P (‘D’/D) AR T BT T 2SRRI EO E,
AR HIWT A 43 e o P (SRR 7E B4 N A [H)
SO 5 BT O R 4y L, P (DYIRERAE AL
AN TR SR o I O B A b . PRI, AR S
¥, P (S)FI P (D) M 50%.,

AN, FFH— DR BEA DL AL E, Chen
SN (201 7)Y IF 5 3 — 25 HE DX 43T v 4% 20 1 DX 43
TEff 3843 SRy W P RIS (] DX 43 IE A 38 bb an it —
PR PEA R E A 4.8, R4 iZh A E
(A 9 20 [X 43 2H (3-5 ZH A1 4-6 £H) Y - 25 [X 43 IE Afy R B
AR Y JE W E] X A3 TERA R, HAY T4 X 40 1E
- E R Az e A T e N X 3 IE A R . SR
TR, ARSI AR AR i 41 4 LT g R
W 18] [X A3 1R AT T % e o 3R EdEE L E-prime
2.0 Y2 IF7E SPSS 20.0 for Windows 3R 14 2 ¢ i
A5abH,
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24 FFRIGREFMITSIRE
R ZS 5 — 8, & R4 LI dh 3235 AR
4 ARBF5E 2 8 Chobert %5 A (2014)UBTFSE, R F]
KPS AR BE RS BIR R IR B R AR A R
GOk, WU . BEE . AR A BB, ¥
T —RYGER 4~5 % DL R ie T &R R
ST POREE . 23T R, AT T A 5 AR %)
JLEZ AR B R) L 5 B AN 2 BN Sk, I e
FIFH/ NP B2 TF RN ZRAT 55 . B anE PR 28040 LI
TR T /N B IRER, SR, NP R —F
T EE R R, A 32 N, BIRES 16 4,
HE s, s . BERY, 88JLEE R
IFET &8

AURFEEE IR 3 Wl 4, & SR Bk —
B, BRK 30 434, 12 NA, Bt 40 (110 1K),
BERE— R OBk, 55 SN BRI, HO
Fe 2L FIRN AT R E 42, KIRMEIFm
DU DR, AR SR AL 4 L AE DI G2 R R R 3 A A
NI ZE KT o S T BRI R Rl — 2, E
SR DILG —LHEAE LB RISk, e A s
Jih & JLAE R R 4520 N BE

FP RIS R L QE: BaHFRER
PEAT/INVERBEGE R (4)FRTE . SR THEZE M FOXERE Rk
JE, JLHZAT 55 i BB (R E i H 10~15 B2 A),
A TR BB R S A, M U s ik, R
(HARBRTE I 2) I ZRid fe b, BRI 2 i ]
IBOVE IR A IR R AR R L EAI, 2
R R B, DL mIE R 51 34 L A i
PGl PEFF T A ) R

w6 MHAE 6 AL G, & kA% L
A2 AR S HOMIE, AU PPAE 55 A1 GL A5 /)N 57
ZEHNE BB MR TR I o /NP ER 2R Il LR T2
iif A S P2 2 15 IR B B B 20K, B0l &)y L
ZHIUERPE | SERAE L A =T A, AT 10
gr, W IT BT 30 43 BrRE I 25 5 AR I 2R N 4
L& HER R, AR RN G e, KA
gl LA IRHEAZTE Bl Z N, IS T Y G3~B4
1L AN ERF o B0 SR [l i X e, 7R
Mo MR A S, SRR —l e, R
ILIHIR I 3 =AERT o —H, ghJLED5
PR HEERS LR, 74l LBt 9 3k 52 BEAR A AL
2xo o s a7, XA LIl P

Uk HARZHEM R . ()Wr .

WT & SR IFIRTE,

TN IR A SRS APE; )RS KRN EHidh 0, W St 30 4.
T2 45 ST RINGKIRRER
[ Bz TR RN
M Bt FH140A B AR/ANERZE | Wi SRITIR
W 5 (2 YCHiR+4 R IE4) . . IBiE

X HERGNEIE
YIZRRE ST BN SRR, 5R55 K peg
HH . NhBE

o B 5 2~4 A HAg: Faxtte

BER O WHTHE+H18 B 4k) TS RSB 32 4N, BRAERFE B &
M R 32 AN, JEHER AT T EUNE E
YIZRAE S . AR [R5 45 i 3 e 22 57
HE . MBEE L AR

BB %5 5~6 1A H Y. Rl a2 b i B

g B WHIR+16 KRGS A X432 40, E—4ARFRNE P, G806 €035
M MBI RIS R RS
YIZRRE ST BANGEAEAL. KA. mE, HMW RS REfmyin—gEEsE
HH . NhBE

o5 DU BE o5 7~12 4 A HRy. B Rsemzg K B

Feni (18 VOB R+36 KBi4E) . EERMREZEIG, BIHEmTE . Fim ks sk
M PEIEIFRL A R REE
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#H

o N
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3.1 BRINGHKS

TORA AT T 1240 Ak, 5886 M H %k
Ja, EARAY L AZ 18 S B, /Neh B
ZE N BRI 45 7 S 50% (B3 3). I T
UE B SR AL 4y LGk 2 B B 2ok HLBS o2, iFo ok
X} SR 2 40 L R R G AT BN REAS AR 56,
ERG/R T EEREE, 1(19)=12.12,p<0.001, Ffi
Ja, N T B RIS L ok & = B RE T3
M, A — 2050 T DN 3 5 A N B S A 7 T X A
At KB, 22553, 1(19)=9.57, p<0.001,

*3 BFRANGRENFEMREE

3R I5 H Yk 6 1~ H gk 124 H
/NN EE R 25.15 (1.95) 27.75 (1.83)
B 23.45 (1.64) 27.80 (1.50)
Ay 48.60 (2.23) 55.56 (2.43)

3.2 FEIETEEER AN LA

AW 5 S % 1 2H 7E B 3k b S e i B
3 A9 BE FEATHOAR GE T (S R R 4), TR
PHZEAE AN TR [R] A Bl i 2o e Ak, st DX 43l
KPP X A B R AT ge T, 4 =R DR ]
SEI o IR R 2 25 R (E 4) R, =i,
VA ZE 5 0T 383 1T 7 A JE R A A A Y 3 B R X
IYUEAE, FeWAIZLAR I BEA LN 7 R A EL A Ju ik
R, 50 A SCERT S 45 5 — 3 (Chen et al,,
2017; T 4%, 2009), JET U, ASHEFEXSAS [R5
i () 0 2L 1) 300 7 . 30 5 T DX 43 TR R ()
55 V0 W6 PN [X 43 2R K (] DX 3 38 T S ik — 25 e it
G307 o

x4 WEHIILPHANBFUE AR EEEMREE

1 A A58
ZH
HTI ) JE HTI Ty JE
ey 484 481 479 167 s 1.17
HAEE 044)  (049)  (0.50)  (0.29)  (0.50)  (0.47)
g 481 477 475 1.64 159 155
Tl (0.46)  (0.36) (0.51) (0.41) (0.32)  (0.36)

321 BFNUEMRNER

PRLELRITIN . A R 0 A i A A R WL 4,
XF LB A L I R fE 2 SR AT 24
SREUAEHIL) > 3EMERZEAY i/ mpm/ fs ) i B
T 22001, RN, MR RN A
¥, F(2, 76) = 0.21, p = 0.81; ZH % EXN A &,

F(1, 38) = 0.20, p = 0.66; MK AU RN 53¢ B AE
N3, F(2,76)=0.002, p=0.99, B85 RINZxF
AT BIESIREMANK, H G e SR A A 2 ol
R, U R A B T B 2 R
322 BMARTEMAER

FEAN TR (] ) BEA S0 b, 4% 2 i B9 i
Sy A LIE 5. FATTE Sext il B TE R IR AT 24 .
SRR < 3RS AL . AU/ H i/ fE I )
T 225081, 45 BRASH R B, FQ, 76) =
3.60, p=0.03, 0> = 0.09, A3 H AT 1 %
2 HAE RSORS00 . B, XPUIZRRT G
MR FFE AT AT, SRR XPTRII, W
AN A2 R AR E (P = 0.79); X,
PN 22 A B2 (p = 0.49); T T, W44
Z 5 W E(p<0.001) HK, %R =MLY L
SR AT AT BN A3 T 2R W, AR A A I R g
JEXRSFWE (P < 0.001), HHilFE w8 2 5 W
(p=0.02), T Fij A I 22 5 A8 35 (p = 0.35); 4%
Tl ZEL R A R RS I R R i 2 S 2
A7 (ps > 0.05).

IREERULEH, i SR IR W i T B AR
AW EROR, S FHERUN, RV R
YIRmi ALk 6 > H B AN 22 5 R B2, 1%k 12
A H B AR 0 5 B B N TR A A
VLIRS, #EHILE =t RS A
BEAE 1418 K R AR 2 Ak, T T 1) SR 2 A
Z 1240 A& RIIGE, DR5E H B &k, Ui
W] 4~5 % ¥ SR L 4 Lo 02 R & AR I ki /N T 3
T8 B M HE 5 7 75 PR eE BN R ), B A2 AR
R T
323 XOEMBEMAER

TEAS R R (5] 9 DX 3 S oy, S 20 S
Y A — LR I X IE W R A L LA 6., 1
Je, BATATLAE 2, Wi B aUrE = gl i &R 1 B
T XAy EAE, B A EAE A e, B, ¥k
ZH AR T ZH A 1 X AT (B AR VR 7R 3-5 IR I
H T, SR AR X AW VR A 4-6 IO |,
MR AR IRPE AR 3-5 QLR JE Ik, W2 ok
IR X AP IEAE AT AE 4-6 HHOW b 255 S i 7
T RUNGRET, AR SRRt B L#E M B IX
SHEELRE, SRSz AL,

WK, AT XA B R 25 o P4, %
DA DX T T SR 9 I ) IX 43 TE R o P 4 il e
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The effects of music training on categorical perception of Mandarin tones
in 4- to 5-year-old children
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Abstract

Music and speech share many acoustic commonalities and cognitive mechanisms. Previous studies have
found that music training can improve categorical perception (CP) of Mandarin tones in adult musicians.
However, it remains to be established whether music training can enhance the categorical perception of
Mandarin tones in young children and whether the training effects can be influenced by the training duration.

The present study used a 2 (group: music training vs no-training) x 3 (test time: pre vs 6-month post vs
12-month post) between-and-within-subjects design to investigate the effects of music training on 4- to
S-year-old children’s CP of a Mandarin lexical tone continuum (from Tone 1 to Tone 2). The music training
consisted of 110 sessions, 30 minutes per session, and three sessions per week for 12 months involving 20
preschoolers. The children were assigned to two groups, music training group (n = 20, age range from 49.69
months to 51.42 months, SD = 2.91 months) and control group (n = 20, age range from 51.69 to 52.56 months,
SD = 3.0 months). In the music training group, the instructor guided children in activities leading to playing the
small carillon, while children in the no-training group were given routine class activities. Each session of music
training consisted four parts: Part 1 was “listen and sing songs” in which children learned to master notes and
focus attention on subtle pitch changes; Part 2 was “listen and discriminate musical notes”, children learned to
play a single note accurately according to the background music; Part 3 was “listen and play the carillon”,
children listened to pitch changes in the background music, sang the notes and played the whole song melody;
Part 4 was “play the carillon along with actions”, children listened to the background music and learned to play
the carillon along with simple dancing actions. Children’s CP of tone continuum was measured before the
learning began, after 6- month and after 12- month training using two tasks (identification test and
discrimination test).
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This study investigated if music training can enhance children’s boundary position, boundary width,
within-category and between-category discrimination accuracy in CP of Mandarin Tone 1 and Tone 2 through 2
(group: music training vs no-training) %3 (test time: pre vs 6-month post vs 12-month post) repeated measures
ANOVA. The results revealed that although the perceptual boundary positions and ability to discriminate
between-category tone pairs were unaffected by training, the boundary width values and within-category
discrimination accuracies differed significantly between the experimental and control groups. The analysis of
boundary width values and within-category discrimination accuracy revealed a significant interaction between
group and test time. An analysis of simple effects further indicated that in the pretest and 6-month posttest, there
was no significant effect between music training group and no-training group. In the 12-month posttest, the
boundary width decreased significantly and the within-category discrimination accuracies increased
significantly in the music training group, while no significant differences were found on boundary width and
within-category discrimination accuracy in the control group. These results suggest that long-term music
training can enhance children’s CP of Mandarin tonal contrasts.

In conclusion, our results supported the OPERA theory that music training can raise the steepness of
boundary widths and enhance children’s sensitivity to subtle pitch differences between within-category sounds
in the presence of robust mental representation in the service of CP of lexical tonal contrasts.

Key words music training; cross-domain transfer; categorical perception of tonal contrast; 4- to 5-year-old children





