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M E OBILEMERAB G ARNFEE T UAEATIIRE T 2 ILX & 5K 5 52 R IR R 28 RRAE Booin 1o ASBIE 5 SR JH H0
B, WEET 10~ 20 BILWT & 5K (W 50) J5 2 75 T o R0 (98 ) 115 248 5007 o BT 50 35 45 R L 36 0 R 4R
MG RE, RRE5ERMNE—BEUR —Bor iR B, IR 3h 4302 3 2L X F A B i AL A
MEALR N . Z5RAEM, ERESETRBEEA - SEMT, BILWERNKRER, aTUEIA B ERLES
THILM B, ERESERFE -BNEMT, BILMME ALY sk TR, A RE R U] R R R AR 9 ek 2
JLARLE 5 IR o SRR BT, 10~ 20 A BB ILE ZRE 8 A AR RO 09 & SR 1 4%, PR s 4 351,

R EE- =L |
X B, HARN%, ST, R
SH%E B4

1 55

SR &Iy LIS 301 X8 1 245 %) SRR R DL 23 58 T Y
BLnl . HON 5 R0k K B 3R SR A 23 3 N E )
R HE A R JR 52 M R L (i I 22, 20055 #3736, ]I,
2006; Ruba et al., 2020). il % 15 25 18 M1 4 & (1 iF
FEFE R RN . SEFM A RE, SR, M
AL N = N YU RE B G I O R I
ST B B AT B SRR R, sk, 2017,
Caron etal., 1988), KL, #HIHE . HRGIHEEME
W5 R A P JE5% R i LS 1 A R S A R 1 G

TR A o A I AT 1 1 2 Y T T A
AR I 1ES ” (language of the emotions)
(Valentine, 1962). B AKX & 5k Br 35 0 LA 245
(5 SCRIPR & SR I 25 A v B — Sy F ke, How
TR R IBNG . Mk il B 2 B0 T H 2
1% 4% (Swaminathan & Schellenberg, 2015), X} & 1%
HEAERIFIE AT , (B 5 2 4L AR
55 28 1 U1 © 28 RE % 3k B AR LR K P (B8
S5, 2017), X AR 1 X TR A B0 R 7
Juslin(2013) TR, 3 Al BE & S B X A [R] ) 17 45
R G 2k . 3RS B A BRI IL S — 205 Y
BLHL, 50 G xof 9 R A8 Ak i i L R R AR Y AR
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BRI X MR E I H B (T RE 3L T ERR
MZTe) S5, AR RSL, MOZAE WA A
[Fi) 175 28 o) 1) SR ke e LA — @ I Rl BR AR
3% LATBYSL LT 232 0 X 40 Fe 1 FE 35 1Y 5L
AAELE (8 E, 5k FHE, 2017; Ruba & Pollak, 2020),
IR 2 AT IR TT RE B RERS X 4335 AR Y AT 2

DIAERFSE R B, 3 % DL B9S24 LB X5 R
)38 7= A= B 8 A9 L B (Moog, 1976; Zentner & Eerola,
2010). AZEHRLTEUT 2 2445 19 35 SR IR SR A 4R
(Kisilevsky et al., 2004), 22 LY & A & R0 LI
EA W AR, “liE xRk (playful)” B9 L1 3 —
MR, AmEAeE EE, RRILEE
B T« 4 (soothing)” YL ] HE — 75 IE BT
ik, WZEEE, (L2 I)LE L H (Bergeson & Trehub,
2007). JLER A ZEL B FRAE (Nagy et al., 2022),
5~ 94 H B LAE & A PR SR AR A 38 0 5lGIE AR
Ry PRIR IS, AR B A s ] AR K (Flom et al., 2008;
Flom & Pick, 2012), B 22 JLAE6E v 55 2 A [6] 15 45
5 RFEEZES . B ER, 104 HUNKEIL
CABEX A E RN S, RGN ZRE, K
S X AR R SR 1 26 10 S A

SR, BE LY F SR 0 N R] B R A7 B 28 11
Y, Al A] BE R X R E 7S 2R AR A 0 R T
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Bl PRI A R 5 RN T 5 AR X U BH 2R L 5 5% )
)RR AR 22 5, R TE R IR 2 F
AR, T 2 5T I 4R 0GR B L& A5 RE DL i AN [7]
JECDE S JE () AL e AT ) BT A AR, X R
GEME LA B0 P AIE 19 22 S ok i e B, B G
D P 3 2] 00 3 2 L 75 TA S A [ 3 1A 1 26 4k
FAFFE QTG , H 25 2L 7] B 52 80 7 5K AN [R) 1 2
MRS R, [R)I  Jh — sk R A 1 25— 3L
M7 B, —MeIA Sk an 2R 2L g #% DG e L B AT b
G 2R, 2 T 2 1l UL IS 5K RN 7S o 1 245 —
HFHREER . ETzuXmtR i, 2ILTE
5~ 9N H AL Siie e VE R iE ¥ FIR1E 1 45 (Ogren &
Johnson, 2020; Vaillant-Molina et al., 2013), {HifJG¥k
D PC 2R MR 1 18 25 (Nawrot, 2003). Hil ] i 9 1
7 (violation-of-expectation, VoE) H Tl 22 L2 &
AR S S R A 2 A7 A DG, 3 R S 4 2
JLE A IR B R 25 e fE (5 E B R), HE
MG E AT RS VE B R 3R, — A
R ILRERE VLB 25 A B AR, BB
JU 2= P00 25 1 Ja i i B0 5 S 0 — 3oy &k
1, B IZ IO 2 BRI L L A,
Tizu W kB, 22 LTE 10 ~ 18 4~ H A% It
fic G J1 % i & J& (Ruba et al., 2019, 2020; Siu &
Cheung, 2017; Smith-Flores et al., 2024), LA " PAFIE
ARA B T3 — 20 2L T SR g 2 (MR
FE ) FEAE RN, G v 0 3 T A7 2 R
HFFHN R, 15 5T & REAS 45 & R ) |
FL I N 55 A H8 bn X I 45 8% R R A7 B A T Y 5 %%

PR, ABIE5E R U & 5 e XSS IR 34
AR — 2 BT B L X ARG 2 0 R A 4
Mo ST G B ILRE I R EGE S RS, 2
HEEHREL —BEA B RARNE, WK
BARTEEA — BN R E R EE T ZIL Y .

ARBFFEHEIL 10 ~ 20 D H BILVE BB RS 4 .
— I, 10 H B2 L C £ fig 8 2 e ok A
TARAFIE 22 55 Hoiigr A 22 R4k B S (Flom et al.,
2008; Nagy et al., 2022), H. & ¥ A1 45 8 Y 5
fiis 3—JriE, 10~20 A EILEZREX A
FE BB AR R B 5 (FEBH 2%, 2005; Ruba & Pollak,
2020), H5~1240H Wi, Z2ILC KRR
T MTE & (NS IS ) R 2 2 B — B, Ui
Z W B2 )L HE % VT FC A W] 38 38 (141 28 F#1E (Ruba &
Pollak, 2020),

A5 4 B PR IR R i L AR AR AR T

e BE LT AR MR 1 46 — By i . 24 5 i
UY EBSERE iU S G o VB I N R s I BT N A AR S
(Reschke et al., 2017; Ruba et al., 2020). fEfL HAEHY
AR AL 32 0 RS BE 52 I, 52 M 28 3R 4 UG
FREERISZ ], H R T R WA R BT 4 i
FREE R AR AL, M R ALY IR B (Zekveld
etal., 2018). T4 R IZ A5 br Bk B 22 b 4 FH T UL
BOLWE 4 v, H e % i 2ok 35 422 ik = 9 IR 3l 4%
B, B AR & WAE R R (Beatty &
Lucero-Wagoner, 2000; Porter et al., 2007), A/ 57
Ik W 2y A8 ] Bt it 57 3 A0 Bsf < R s L L 748 A2 b 1 7
AFEFR, LU D D S 4% 2 U0 R 28 B g o SR
BELXA & ARG I 5 RIS 4 — B RE A
Fr i, A S ARG A — B R E
BF, Bl RN BEk, FOREREEE; 1
IS RIS — B RGBT, LI 45 B 0
FIRE TSR AN, WA RE R, MEALYTIRRR AR O

2 Wk

2.1 #ik

HTHERNARE, —HHET G*Power Jol
I3H, PPAL 2x2 H A I 7 22 23 B B A ORIV AL
Vi i (£=0.25; Cohen, 1992), Jfi% ' o BI{E N 0.05,
GeitRER S 0.8, THASEIMEAR N 24 K. 5
— 5, FEF DI AH LS T 5F (Fawcett & Kreutz,
2021; Flom et al., 2008; Nawrot, 2003; Siu & Cheung,
2017), REISHRIFEAT T 20~40 N 5, 284
10 ~ 20 ™ H B2 LB CF4 H % 13.9043.05, 13 44
) 2 5ut5w, K 4 28080 FEMR KA 2
2R MIR AT IR L b o BILFKIER AL T 4155,
Yoo F ol ) & AT 4 o A 2Ll oWl
RIEBGE . MR )RS, — iR
e BLE R R P ) L I RIE R,
75— AR E R TE B AL, LR % 1k B 4
iy 55 o BE 7] % (Ages and Stages Questionnaires, ASQ;
Squires & Bricker, 2009) H &4 & fe 23K, HLFERESE
TSR AR5 SR B e W AR S VEAT: 55, ELX A
Ak L BZIR L SRR S AR RO . SRR T, 2L
W ANGE RO 0y H RN 25, 128 58 01 )
A, JF Bop RE SE e AR v ] DLBE IR
SR T R ARA T WL R AR TR 2 b
22 IEig& S

LB PSR E AR L E B Won g, Wr
FIAREERBWERG, WESERIES 2
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BN — B0 BN FRAE B R S5 50 v 9 00 s o R
BAE 19 gy s ds b, BRSP4y 60 cm. WoR
TR BEHE T HERA 1920x1080 123K, RlH K 60 Hz,
B0 )L Y B 3h 84 f# FH Tobii Spectrum 600 #F 17 %
f, SCBRRAER 120 Hz, 250385 0.1 B . [EfL
HRARR AR Z B AR, AR By ] 52 B
AAE, SER R, PSR IR RS R R AL AR
HAHL, M EXIRERSEAFEILE D), DLk 50
ZERN I B IL R SR F5 4 SOV 1 o

SEHS BT B SRR (W36 1) 18 A 2% 22 E BRR
T 918 45 E Soundtrack(Eerola & Vuoskoski,
2011), ZIEHELAE 360 Bt ik, EHRIZEE
P il B A AR AL, AF 455 A ROCR 8 BRAR Y AR
(il 4%, 2017).

*1 BEFEMHEXESREBETS

e —8E: —8 A—80 meal it WA
o B LW 5 A I AR R A T AN K e AL
HARAZEE .

2 FEMHNEXEERHEBLETS
FE R 5 E i) PNE; S Eis
HF61 kS Tartk 100.00 7.30
HF8 Z TRV 100.00 7.01
HF15 %« TRV 100.00 6.92
SAF16 © A 97.98 6.79
SAF36 Z A&pi 97.98 5.88
SAF15 7 A4 96.97 5.75

Fe5 LHRAR MH  PUREEEY RO
1 Shallow Grave 6 7.33 1.00
3 The Rainmaker 3 7.17 1.00
6 The Rainmaker 5 7.00 1.00
36  Running Scared 15 1.17 7.00
32 The English Patient 18 1.17 7.50
31 The Four Feathers 10 1.00 7.67
KNG HORE (WL 2) & A b [ AL AL 9 R

HE (HEH 45, 2011), Wb 50 S MM AL ¥ 1
SO, T B 2 5 1 1 L
Fe A5 B L 2 B R AT
S A5 ) i R
23 $%&w3%ﬁ

S HT, WIS R L L A

REDE, FHRRAR LR EINEE, AR
LAOEER . BILEAREMNNSE (A 15~ 20
I35 o

S TR ETOR A S S MZGB B IE , ML IE
iR BRIREI R KT, FFmERSER . EX
SCE MR S H 2 1) W 5 7 Y8 X (Luo, 2011,
Siu & Cheung, 2017), H1 24 B Be A1 I 3 B B 2H A
(LI 1), BB B “PUR” B4 PR
FARFAW, fE—A “PUR” Bk, bR
e B — Kk BE ML S B, 2 B S T 8RB bR AR
K, 10 M5 '{L%éi%ﬁﬁt Jot % b 1 AR R g
NP NG, dh B 15 Fhakofe 2L 6 5 T
QRPRES R, ARG ilikh, AT A
AR, HOE SR ARG SR AR R G MR, SR
13 AERW, BE “PUOR/ARGI AR 7 BH
CEGIRAREG T BT, AR 2GR
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FH 2(E R4 PR RO <2(E SRk 53R W B BT A R AR R %E’J I 4 R e — B0 .
H B B
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Y Y

AEHBE GIRK)

I BE (41400

FEEAE R (g — B0 B~ —Ex2)
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W3 B B A 1 P A 1 2 — 3500 K Uk AP
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Fe, (HRNMEE TR S RN — A —

LI i E
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7w AR PR RIR T OB £ 8 ]
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FUA—F/—BUA—B B “A—B A —
7 07 AR R ) . A5 B IS & RS
WE R 15 7, AL B WA BA B . 780
T B Al 9 SR LR AT AR AS [R] T AR B B o
24 HERESRIE

AT o R B4 F2 10 5% i A 26 7% 7 B
e DX 35 PN 1 A RS () B o R R O B R
], R AL 7 SR X (R B B R T X 38 M
%leﬁﬂﬁﬁﬁ£MHﬁ A3 TS By

— A ESA AT TERRKWE, &
%Smﬂﬂm@@Mﬂ%Eﬁﬁﬁﬁﬁ%%ﬁ@,
TERLHS I (E /N T 2 B AY45 R PA W AR AT 5E, LAH:
MR AN, A 4 90 a B R A
JE S5 HT o

i fL B AR AR fE o HR B AN 4 AR 0 S ik 110 fE
FLEAREAE. B, 2% Geangu 5% (2011) [ Fil kb
Ry vk, A I B B %) e L 8% i 0 A7 T
AR SN T R LB TR B 0 R B MR R, X A
A7 B 3 7 e L A A7 IR 8 (B BR 12.5 Hz).
BAHR K e B 5 — BURR B A B AN R, LR
Bt A e Y U S ﬁwFﬂ%m%iﬁﬁﬁ
R OBUHR B 1 I TR g . Hk,
X FLECHE EAT R LR A OE . DA IR RS B
IS By L AR (B N B, B Bl il B
T S R B SR 5 0 BE AL S
DLk B P 5 B AR At i L B AR PR A R, K B
BOEOE A 0% ARZSE N ) KT 10%, WA %
SRR, DUH A RR SR iy ¥ Ab 5, A
R A R IR A L 50%,  WIHERR % 8% B B
i, NMATEET, L 4 288800 Bodis R 40
NIGEERHT . BeJa, PR IE 5 1 16 FLECHE 615 43
W2y, MBE—8, A—EN T RESL AR
HEME.

3 45

3.1 EMEHC

SR LB i TE 45 45 40 T W 213 5K 5 % 3R A% 1
PETH anE 2 frzs . AT LUE 1 S5 AR S RIGEA A
—HMES T, BILMERERER ., TR
XA EFNGI R ENE, REZNEZHERIr
Z TR I RIS 4 (R L AR Ml AR S AR
T8 — B (—8. R—20) W R T K 15
W), A R AR 5 10 B8O AS 35 [F(1, 23)=0.003,
p=0.956], IR RMNEEL 2P EH0Y B F [FA,
23)=8.41, p=0.008, n2=0.27], 4 (1438 H.ALW A i

¥ [F(1,23)=1.47, p=0.237].
AR AR B 5 ¥
5 0 AL T K

—O- TR SR

W, LT E
IR — R RAE I, X 3R
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@ IR SRIGHEHA I
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w 7T
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PRI At
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B2 UM T 5 R x5 8 v R K
. IRELEIR 95% HEXE, IR,

32 EFLEGETWHE

BULBHRTE 285 554 T Wt 31 3 AR 5 X 2R B i
LEARA LK 3 Fraa. TR Y& RS 8RS
THeE— SN T, 2L LY ok 2 K.
T KRR = RS R, R EE N E
ZW R T Z 0k RIS (AR . )
R REEL B (B A ) MENERE
B HE L B AR AR AL i B2 i, & B AR A RN
RN B3 [F(1, 23)=1.11, p=0.304], K5 F 1%
— B0 ERON B F [F(1, 23)=7.44, p=0.012, 2=
0.24], MHE B BN A B FE [F(1, 23)=0.05, p=
0.834], WHELREUL, HZILUr 2895 IR FE B0 %
15 2 —2nt, ZR LAY e b 7 T

-0 IR R % 5

2 010 —O HRGREHEA

W o005

i
= 0.00F
M
\H —0.05
; -0.10

—0.15 *
PR 4

3 BT ¥ AR S X R IR AL AR AR LR

4 HHE

AT H IR 10 ~ 20 N H B2 ILEER
BAE RPURSEMNN %, SREM, 5%5
NG 11 45— Bk 2552 e 2L T AR A K R i AL
N, BAERERB AN, BILEWNE S EREHEA—
HA RN, FEMRAKER, ATREUIA —EH
KERT TEILWBE,; fEWNESE KRGS 3
f R, BEfLEAEY KEE R, nTRevii &
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5RE B B2 ILE i B T S . SRk
F, 10~20 1M H B2 LT 4 REME AR FHE 1
MRS, IR B, M TR RIE
T,

ARG B R A 2 N R 25 Sy M e TR AP
PEEEHE T 0 FI A O SR . & AR 4 B AT DA
G R E SR A 2 SN DA RO B SR A TR TR
J7 Tl (Deutsch, 2013). /5 28 S5 7 38 & I 42 i J2 T 2
XoF AR B A B, T 4 R ) 3 I Y T
HX IR S AR, X P B T RE [ I
A, WHEA S BT AR T 2 R0
R R AT R hTE 3 ~ 6 X, IZAFE IR B
4y JL AT LA B A (8] B0 SE 96 AT 55, P BE 25 S Wi B
HEMAs R E R . sTARI, 35 41LE &
ATLARE PN S AR BE ARG 25, B 5 2 A4 iR B
N4 28K (il 48, 2017; Nawrot, 2003), X 7
IR & OSBRSS B P A AR LB B, 1~ 3 K
(58T AR JLAEWT VS 7 & SR i R B F L R & R4
oG RS A T S A S RS, X R
AR A JLECE 2 T R AE 45 0 (Perani
etal., 2010), Plate % (2024) i i3 K MR LE - W AIF
— R, 5~ 6 %% LXF A R 0 2 A
5 45 B B A W 0 B OCHK , HIR A A LA 4R X R
IR 3 AR 25 57 o ARBFSEAE 10 ~ 20 > H 22
JL R BT 2L OCHE , BLRE R ok 5 R
(G 4 e A5 — 3K, (R IR HC Y & e AR B A AR R
RIGHEL — SR IAh, o R ARG 4
—HUWEA T, W ARG AR HE T PR AR AR I AL
HAY RBEET R (BARRAIRBSITRE), X5
I & B 1P i [ — By, B LAY AL AE
TR TH A 17 4% I 7 5K A3 B K (Fawcett & Kreutz,
2021; Geangu et al., 2011; Silk et al., 2007),

A B GE 0 25 R A I A N e e B H AR AT ok
THMA R fERNIEE KB EIRINE, #FidL
()17 2 £ SR B XAy MR, e AR5 3 ~
6 Jil, ABATR] LAAEE B ST 338 7 i e 3 4
SV BT 3~ 40 Ak, AR
5P AN 6] i AR AR o R, mifE 6~ 7 A
BF, At AT W % UL T 2 2R A R T 4 (I =2,
2005), TEIBF KJEZAT, TH4EERHE (emotional
prosody) J& % JLJEHI 75 & 1 25 1) HE 22 K R (Brady
et al., 2024; Walker-Andrews & Grolnick, 1983). 3%
o B LS AR M S s Y L ) ROl H
T4 = A2 L =z 8] ) i R 25 P (Nakata & Trehub,
2004; Trehub, 2003), A7 32 %02 i i 7 & P iy o

PA DR EE SRR RS R H AL IS 4IRS (Sauter
etal., 2013), BIABIFEINR, HIRIEHLRE AN LT
AR A L R BE B AT U M, T AR R DX )
eSOk A XHE S M RA K2R B X, kPHT,
2017), flan, 34~ H KR EILE 2688 A 2]
AR5 B AR B AR Ak, (B Tk A T 3 5 SR
#5125 1k (Flom et al., 2008); 5~9 MAMEILEL
B DX 7 1 G & 16 45 A — B0 1S L (Walker-
Andrews & Grolnick, 1983), i JC¥: X 7 1% 175 5k
1% 45 iy — EPE (Nawrot, 2003), {HARBF5Y & B,
10 ~ 20 ™A B 2L C & Re a8 AR 95 75 2k XA 1Y 3R
TGP AU, LT 5 T 2 N R kR
F A (Ruba & Pollak, 2020), #I5E 10 4~ A LA
SRANBE SN ERE R RAK A2 TSR, W
IZREE LS H] 10 ~ 20 > A W E 2L & AR 400
HIINANE O, BESE N RAE SRR 5 5 F AT
ViR, W12 EMBILSILFREFE ST KPR
HOKF (B0 3w R ) Bl A IR KA
HHERTE, [R]IEAE KPR e 0 B LRI AR
PR R BB B = . BeAh, 5 — R AR, 104
A AT, BRI T 2863 KT8,
5548 BRI 7 SRR IE AR AR s 4, ROkl LA
WG 2 N ) I Cn s AR XX —
A TR S

KRN THREITRXA /K, fEHEFL
R, TR E W BE LA B B LI & WO ) R
SRR, o ARG E R R RN, AR
o5 BELRE R 07 09 8 SR o HES G AR B Uk
KA, 10~20 ™ ABILC &t B0 &=k
Ty, HZmEuNganshfEgd., i,
HOLXT PR . ARG R W IRZ E RN 5 R
— B R R, PSR N AN R A AR A
YLBY B EE . ZARRFEEE S, ATReA I T4
L5 S, Lt R 565 AN T) P 15 485 o

AHIF 5 38 35 R 84S0 5t 22 L v A0 s K e L
HREAAE, BA— @R [F 7 — i /Y
JRyFRE o I T T S e B LA i 8 g
Fr (Ruba & Pollak, 2020), FHR sh {5 & 13 LA+ A
% [ AR N T3 2 A I [) AR A UL PE s e, {HLHR
S ASCH S I AR R [, A IR X DA R 3 T ik
s B LR, n] BB AL — i 1 BORE R 2% o i
FL LA AR At 30 A1 f L 7ok B 22 1l e 00 22
JLI T 25 KU (Beatty & Lucero-Wagoner, 2000), 1H
H i T Hi FL &5 i 1 i 52 A 4 e 05 45 A At 1Y 4
b, 0 LT 5K 5 T R B R N R e I R
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Infant Perception of Emotions from Music: Evidence
from Violation-of-Expectation Paradigm

YAN Chenyu !, XU Qinmei ', LIU Tao ’>, CHENG Mengting %, MA Sa?, GE Yuging '

(1 Center for Learning and Cognitive Science, College of Education, Zhejiang University, Hangzhou 310058, 2 Department of Psychology

and Behavioral Sciences, Zhejiang University, Hangzhou 310058, 3 School of Management, Shanghai University, Shanghai ~ 200444)

Abstract

The capacity of infants to perceive emotions in music has been debated. Previous studies often mixed music emotion perception

with acoustic processing. To address this, the violation-of-expectation (VoE) paradigm was employed to investigate whether infants

aged 10~20 months form emotional expectations about facial expressions after listening to music. Infants were presented with either

happy or sad music, followed by adult facial expressions that were either consistent or inconsistent with the emotion of the music.

Eye-tracking technology was used to measure infants’ looking time and pupil response to the facial expressions. The results revealed

that infants looked significantly longer at facial expressions inconsistent with the emotion of music, which indicates a violation of

their expectations. Furthermore, greater pupil dilation was observed when facial expressions were consistent with the emotion of

music, which suggests that music and facial expressions may evoke similar emotional responses in infants. These findings indicate

that infants as young as 10~20 months can distinguish between happy and sad emotions in music and form emotional expectations

that guide their subsequent processing of facial expressions.

Key words infant, music emotion, violation-of-expectation, eye-tracking.
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