DFERLGERE 2021, Vol. 29, No. 2, 218-224 © 2021 H [ERE e L BEF 5T BT
Advances in Psychological Science https://dx.doi.org/10.3724/SP.J.1042.2021.00218

* &t & % & (Research Reports) *

Z= 15 o 3 A i) 1 S5 4 o 2R oK R Y S i
— B S NS NEEG i A5

& RWE ALY BEF

(" EBR B BT S T AT B TS S0 8%, AT 100101 )
CHEBERERFEOHER, LR 100049) C B EAL LS KPR, BE 330063)

H E TRERBRATRBIOABEFTEZRY , KR ARINFE N L5080 F RIES, ER EKRAHE
Mt A LFAHERERAEF &, KiTE X PO RSN EREGY e, FRLA, £GP EZ5, BT
AERAXR A5G ERBENAAZF, RATGEREZTETHNE FAR, ARG ERAZTEF
A, R THPEESSHAMEG LT, AFRETT EXREG L EF RER P REEEM T EREG T,
R AR B AR AR A BT RO AL A -

XKER ERLEH, FRE, ABumX, Eil4, N EF

SES  Bs42

1 3

VT FARDT R, SALR S I 205 3E
Ze 0 il — B A oy B S SR M AR AR SR
Z AR A AL (Bisen & Sadie, 2001; #77HE,
2017) o SLFLRFAEMIAN BE 220G Ml ) 20— SR R TR R
KHZEM M, 20X B RoRE . JRIT
5 FE =¥ 4 (Belkin, 2018; Rosen, 1997),
=AY B E B VA R, LR T B 5
PRI A 55 5 R B S KT S R 5 T L (Belkin,
2018; Webster, 2001), Dl Z357E HALRtE b, #b—2
e TR R T 545 1 6E (Kerman et
al., 2001; 4FE, 2018), S E BRI TG S
WSS, T A R R 1 28 Rz (T AR,
2010; Lockwood, 2005),

W5 HE X P AR IR T DL 2 25 78 SR AR
iE TN e 2 AR RS AT 5 R A i

il

P (Kerman et al., 2001; Lockwood, 2005), AT
A W5 R AR 22 75 4 SR AL BE 8 1% 13 5 SR 1T Ik
(e.g., Farbood & Finn, 2013; Granot & Eitan,
2011, fHE, SEEE. . HESHEEERM
P, & AR I R R A B R S T A AR IR
TRRRE . BRI, H T AR e U 2 X AR
4% 5 UR P A A HEAT R O BT A AT B,
WF9E 3 To vk T SEUE AT 58 B B A4 ) 2 WL BIF Y
S50, SEBR b, BRI iR R W 1 A i R
k0 (Berry, 1976; Hindemith, 1937), B %F
TEHARBITMREA TR, BE RRENZL, #
B R S T R A R, R,
AT R AR R EER, AT DL A A s AT T
SRS W 25280 i i 22 S S CHORUA o

X T E AR RS 5 BRI O R, PH
53 53 N B8 A5 Y SR AT 5T P A 7 TN #EAT TR
Wo TEE RO B, 322 A M A IR
(Generative Theory of Tonal Music, GTTM) L) J% I
Wk H4: 2020-06-10 P B 5K S AE I (Tonal Tension Model, TTM), Lerdah

* ER A ARER A (31470985, 31971034); n T CHS I
kendoff (1983)4 i i) i’ g
Ri-L J5 Bl 2% 36 4 7 F (YOBH032001): 1L 7% 4 5 77 B M Jackendoff (1983)4 i AL AR IEIE N N

%“‘I‘EF”%EEIJIHTIE(I7Y8120)o E‘k$f¢5@%9{<@m§ﬁ$zﬁiﬁ‘r¢%*@':F'Fﬁﬂ‘ﬂg)%
HBEMEH: #EIT, E-mail: yangyf@psych.ac.cn PALE, EYOME Y RS, Bk

218



%2

BB A ZRNG g b P A R X B R A

PASEFLAR 5 DL 22 2R 40 57 22 00 iy 5 1) 219

S, Rz, WSSk, mH, REeEik-K
R TR R Bk - i, A RR
BE B EA B RN BRI AN B 3 . TR I A
I+, Lerdahl #il Krumhansl (2007)#& H A8 814 %5k
A A ) 25 & T 4E K 38 JR 45 44 (prolongational
structure) . 7 e %5 [ A5 &Y (pitch space model), 3
2 5K AR R (surface-tension model) 2 K% fH [ 5
# (attraction model) PU 75 18 X & 5K G AT T 2
o DL b A BRI 3R A R PR 25 48 5 B oKk IRk Y
KR, M R#ET PG DFHTERENE
o AWFG LA N FE R, — J7 R R 45 i A
LA SR AR o B kIR I, O — 7 T IR
PRI A 5 FLSC I UT AR B0 (Y VC O RRE

AR 1, O 2R ok BRI 1T
RV S LA S5, TR B AR R 5 xR
BRI o FEX SR AT, B W R T — BL
ZAHZA BN AR T A )G, A R R b X
5% 55 th BEAS TN %5 & 0 E R B PR,
FH PG4 AR BRI P . TR IBAR 55 (3
AR UL B BRI AR 38 o SR X R, @At
PRGNS P 5 IR 25K, TSR R IS 4544
TR E Y RN SZ 5 A 1 SR SRR By, SR TRk
Bk B AR A (Bigand & Parncutt, 1999; Bigand et al.,
1996; Sun et al., 2020), R, EI & RAEM A
-SRI R CTDANE
JEIF S5t B, & R BB A A
BInFfE e, IR 15 3 585 5 (Lehne et
al., 2013).

AMRAERTERR L, BRSNS %K
BRI FR o 20 i 2R S W T S e 1 R M A
Ja B R = NG 2 — o ARBTG5 1
WELFHAE (C RIFMEEZEG ) (K309 — K E
255 (B RIFMZZG ) (Op.14/1)5—2Kk
BAE SR ORI, SRS D2 E
Syt MU A A FRAE M 28, #OR A G 5 R/
T RE AT R R BB S R T . S 4b,
SR, N2 EE b T ER
FER TR S, TR, AT O A B
FIRATRAIRT P25 P 0 E IR 52 . AHF
Y3 I BB AR AR, AR AL, RO
PR 5 % B SR IR Y S s S AT O T E S AR Y
AT, MSEBRIGWT A5G A A, BRI IR M A5 5
oAl 75 2 ZE F O R B RE ; 3E I o B Rk

BRI IR 51T 0 Z B LR, b
ZE Y TE R B S R P Y DR AR R R 4
AW, F T il 2 s il 25 4 4 21 100 AR
A, TR Bk BB AL BAT MITE, BRI R
B SKTFERBEHAN. 7o, CHR
UE 9% T 3R] 45 F 5% 3K 8 A0 % W (Lerdahl &
Krumhansl, 2007; Steinbeis et al., 2006), [Kit, 4
TR B o B B B T4 SR 547 M 1T Z (8]
BARENHLLR,

2 MRAFAE

21 AR ERE

M4 Lerdahl A1 Krumhansl #2&H 89584 &5k
JEAGIRY, AT 430 A T 20 i Y KA .
PR BB AR 4 DS (DERER
SEHE o T SR A ) B TR S A S A S 2
P TR A9 b — 2 SR A OE, BURRT
b= BRE R FA I B . (2) 7 i A (AR
RIS & AR A 5 SO IR B 19— 290 SR
WA PEZS () B RS o 2B B F X S SR TR
VTR AR B N R . A E R A
e TG B B A B S DL B A SR SR A AR 5
] A IR 2 R 5 B D . (3)FR R B TR B AR A,
RIS AR BRI AR . % SRR e
TS EFEME PO E | DA R AR
ML E R IE . (IR, fNZE RS
F—ERNE KRB BRI, R
SRFAF AT BB BER I ) B A IS BRE,
FLL L 4 DB EAE IR 20 R A B TR

ARHIFFT 53 S B B LR  C R A ZE 2 18 i )
(K.309)5 —RFEM I £ 25 (E KIMMEZm )
(Op.14/1)5 — SR TS BIVE R A HT A B, S T fE
YN 1 o il Bk AR b, FRATTAR I A5 A 1Y
TR, REEE Rl P RO 12 0 R
P, IFARARE A SR A R A A SR R
AR 2588 o I 41, FRATMR IS B 3153 1y (] B,
AR AL AR A, 44T A LA [ Bt (] [ B
WAL, T SRR A R — — X AT
REERIFHATHIC T o
22 1TAZ®
221 #iR

AT B AR O A 5 ok Y SOk Y 2
(Sun et al., 2020), 5 LB f=0.39, FREA



220 DI = N S

%29 %

G*power3.1.9.4 #{F(Faul et al., 2007)%f BT /5 FEAS
TR 45 SRR WIAE 0.01 K LK F] 95%11)
GEIT R 56 1 i A T 2 M B 26 ANMREA
i B, fEAT R SR h, k28 APl S 5 Bk
AT RPN (B 5 N 4= 20.18 + 1.56 %),
T A 53 36 H ) L S SR A o [ R Sy i O
PR B R AR O R, L, R RIT S A,
WF 53 38 1) i 18 2 22 3 0 R e 1 1 O SR A I
R(8~12 4R, Wk AR, Ty . W R
i 5 R B 05 - B AR A T S R
222 ZWHR

AHIFGE 43 )3 B OG- 18 22 1 B LA (C
KIARZEZ M ) (K.309)55 — RE= (K. 543 45
AR Tgor Levit (/R B 4E5R )i 22 (19 L 2 0%
(E RIAWEEZ=09 1 ) (Op.14/1)5H— SR FE( K 6
g3 13 POWE R Seg i A kL . i TR I P 2 A
XF B AR BRI R R, TE SR U SR RREE, R
il TR . WAL U DL R AR K E . BiRok
Vb, X E SR M PR R R, A 4/4
1, HEEAR R TR, BT R DL R R SR I
5 = A B EE AR R RBOEY . 6T
SLFLRRZE N R, = A A (4 N ) 9 4
R 1~186 7, 187~244 Fb, 245~344 Fb; X} TN
LIS B SRUE, =AS 3EEER A Y B[] TR 43 1)
B 1~199 b, 200~246 £, 247~343 £, K TRIE
PO AR N R AT, FRATTA Riffstation KR4
YR O R ah 152 FA. SR, AR LR
M R T S AR 1) AR R R TC I o AR AR
TR B, ARG 3 B 5w A A ER A T
Z2 A B R AR T 22 R T 2%
223 ZKIER

SLIS AR i i3 PsychoPy v3.0 £ 3, ki i
i % J& MDR-XB450AP HHLHS T 35 4k . 7EE SR
R R, BERs A2 B — A, d
T FEITE 0~100 Z 8], {HBR, Eok/Ekm ik
(AT 55 2 38 3 B sl BB 2 1) 446 20 0 He, DT %
SRR AT IE S TN . PIE B AR B A% B T FE
PORPEA . & RBWES G, wdE 7 SR
LR ABEST . ERXLEIFIGZ AT, B
T3 o B T A AR R B, kT Gl sE ad R
oG S5 L A T R A R
224 HESW

o, AT EA R BUET Z 8

e RJE, ARIEHEHG, 75T P E R
Zit NS SRR BN L SRR S W i
PUR M CGEFLER . 225 5 a5 (G m il . &
TR P BRI M DA B A e 14 P DA 3R A
I 2203 AR A R 1 R W, AT
FJE R AR R i il A R S B
Wt — 2L AT TR RS 0 W o TN, T B R
SRR (TR SR S AT O SR ik, Bl
MBI T 5 A 18] B, A5 A7 S el AR A R 5% ) A
PCLAAS [e) ik 18] (6] B o BRI, 3530 HH SR 5
GER—— XL T S RI BEAT B R A G AT o

3 &R

31 REHEHE

WG 12 MEENEREG, B 1A 5F 1B
SR T SR 5 D 2R R A — R
[ HE IR SR 256 . QNPT ZR, TR AR Y SE KA
R AR = A B A RS —E: (DN
AT IRFAF IR RSB ERE, 8124
A TR AL, Ab T K A
HEMALE; 5B 8 DM T HIAHILG, B
BRI WY S A ARFAL T R
TREE R, 4B R i Y SRR AT R X UL, 5E
LR S DL 225 220 il AE AR L S5 40 1 L #0 &
TR AR AR S A, I Lk S SR =R R A B 7
B 55 20 il X A Y A F S A A
QNE REHMFAEIETORE, BRTH 6 MR
FORZAN, FTA & SRR RL T b 58 4 — 3L
SRR EMZD . EEMZV/V), BRILV).
HIEFZV/V). BRIEEV) . JBATL (V). EHE
(D) JBFIEZ(V) . EFGZA) . JBFIEL(V) . EFI5LI),
XRW, 7EZE0E X R KR F ARG,
A i 2R AR ABL A% A0 7 el 5 s s A B
FIFIFE L, G)IBAITNERE, B T A
b, FAREEZREGH ., AEE e, £
J Bk = AN I T T (B AR — 3

A S 2 1 i X Hp 1 AR b B B B AR 4, A
JETFFB R RT U, A VR 3 R R B B R R
SR AR R . X TR (C R
) (K.309)5 — R Fkul, JRIFEREE IR
R, VAMEIN G KIAEEF] g /NF(59~66 /N, B
TR LT 7 4), d /NE(67~72 /NS, EERIER T 7
41, a/NRE(73~74 /N5, BEKIEETRE 14 48), g /M



952 KBy TE e S LTl i R fAP O S i AT 221
| M A
1 2 3 4 5 6 7 9 10 11 12 1 2 3 4 5 6 7 8 910 11 12
J —Ff #_r — 8 ‘g ﬁ Dtity —= s ;
oty : g (CEEIS! 2 Ty # s —
@ 0 8 7 7 0 7 0 0 5 0 0 0 @ 0 7.7 7 0 7 0 0 5 0 00
b o 5 0 5 7 7 50 0 0 5 o b0 5 0 5 7 6 5 0 0 0 5 0
¢ 0 0 1 1 0 0 00 1 1 1 o0 ¢ 0 0 0 1 0 0 1 0 0 0 1 0
d: 008 1 099 411 0 008 004008 1 099 7.11 0 d: 178 1 0427.05 009 713 498 0.15 1 042 7.05 0.09
| R P r d
F v 3 3 < f = F
T MRS I 4R W TR EERERS A 45 R R S WIS 45 R R RS WIS 45 R
2R JEFHR IS SR JEFFH I
I VVV VvV Vv vi v Vv I VV VVV V VI V1 VI

FR R AR, b s 2s [ R AL
PEROPI AR d A ) AL v,

A 5 _

4L
_ 3t
%l
Lty
io o f\WM A f Jﬂﬂ”
gé_lN\fSM 1W W 200 g&i 3@ tso
-2 i FIGEY)

j: BT AR

THRF(A) G N £ 25 (B) 220 M IR SR 451 o a R IE KBRS, %E

% AR X AR R T —

w

BB Z 50

SREFAEX b — 2P R R

A RENS F— 2R REMIEEE; c B R)2 BB A, XS RS
A R A A0 1
5
41
3L
21
1L
0 /\ i /\ l W\/\ i,
q 150 250 W Hs(\'
-2 iG]
-3
al A E — TRV

[ 2 ;@%L%(A)'?J” Z I35 (B)ZNS Y BERL 5T 51T N PO 4550, o BEAR AR IR LARD o B 1 35 AR (] JE AR, Ak bk

Z SR 2 I B BRI )

,J:J_

(75~76 /T, BRI BT 13 43), a NR(77~85 /)
A, BT RE 134)), BRER T B kEER
Mgt BTt xFF 2% (E KRNI )
(Op. 14/1)3f — SR Bk U, R ITH0 G R IR B o, I
R H L R B KR a /NE(72~78 /N1,
Bk Tt 18 43), C K(79~89 /MY, EkE L
Tt 75), HE T EREA P T
32 {TASW

& 2A 5E 2B 5 R T Wi 5 5L 5
LIS EEZENG i ) BTN . LUK GGEALER
MZI3R) 5 (RRT . RIFHR . FHIE)1E
AR P AR AT R R R T A 25 e BT
WY, dERah i RN B, F(1, 27) = 25.00, p <

0.001, partial n”* = 0.47, FHjGHsit—£ &, B
FHA B R BER T 25 FHIH(ps < 0.001),
7L P B0 1 S5 JEOK T SR B (p = 0.047) (S27m
#: M=-0.15,SD =0.04; JEIF#H . M=0.61,SD=
0.07; FIHE: M=0.17, SD = 0.10), X7, kith
i RN A B (p = 0.50), FRWII 255 504
A5 25 0 il 1 B R R SRR T B 22 R
(M£%: M=0.24,SD=0.08; L4 M=0.18,
D =0.02), 74b, kil 5l XS5t 028 EAE A
3 (p=10.29),

R T BT A B 5 5 R AR R TSR A A G
PE, ARSI 43 BN P AR M E#EAT TAR OG4BT, OF
TEIE 2 Hols B AT 9 A HdE B R st



222 DI = N S

%29 %

S S5 R RI R, XS ALAR RNl U, 1T
B S BRI R A R B E =
0.20; p < 0.001); *}F M ZI5 =g ik it, 17 8%
I 5 BR B AT R R A R (r = 0.11; p =
0.041), 3 3% W P A% 0 X 2 il 5% 9k B A8 fL B
H—E M BINE .

4 itig

ABIFTE 35 I A BRI AR 7R 5 4 Ay S 5 1 e
DR/ SA S VAR R RS RS E 4 PR UPS
Fo WP EBAEPE Kb, Z20g X =001
SRR I — BOPERRAE . RETITER > PRI >
SRR, W B SR IEAE I E) RO A4 R T i A
A Y B, BRI 51T RN B
FAH G, X R oK B R B AT — 5 Y U A
o SR KRR, kn] AEZk TR iz 1
TP AN Z 1) AR T-Bok Rk Bk 2 1k
4.1 FAMERI KR

3 T A A B I RS TR o (1Y I KA S R R
AWFFE K S F LR UL 2255 2208 i 7 B 20 ¥ AR
o ERAMR NS, R T IR SR 2
i AR ARRLE, WE7s 1 il 245 4 X 5 sk IR 52
Wi o — 7 T, B AR SRR AL T S A
Y AALE, g b R AR RITERS
P BB H JZE P S v A AR R ], R
X AR B AR B S, O EARIF G R . S5 —
D, G AR RE AL E—8L B
F 5 38 5 8 A X Y 2 R TR MR S5 4 5 AR
EOREIOC R, S5 R U E G E  F a% AR
TE, 1R SR (Bigand et al., 1996; Bigand
& Parncutt, 1999; Lerdahl & Krumhansl, 2007), [H
s, ot o e e R A )4 ) T 52 )
IREIRIRI AL . SRS L2 05 220 i b Ak
FAAEM AL AL E 5 20K ER A AL
P, SEW TP AR BRI R, T AR
TR B K T AR S ok B L a3

B KRR A TIN5 47 S 2 B0 45 SRR e B
FLAr 5 U1 2225 220 il R T AR 4 X ok R 8 L R
5 PRI . X AT RE AR LA R R TS
G, SERTS AL, EIFEm M 7 E
Z VRV B o Han DT 2225 22 08 i 0 SR T AR 2 T
T a/NERT C ORIA MY IEEE B LI, RN RS
PR & E R BT R . AW A,

[y R e O [ P SR s vy a =T U S
J&(Bigand & Parncutt, 1999; Steinbeis et al., 2006),
HR, BRI &E 2 A M ASL, s
J&-L(DD) 5 EJR S L ((DDu) &L, XLEH
5% AN PRI S 5 Jre I Y 55 9K 8% (Bigand et al.,
1996; Farbood & Finn, 2013; Toiviainen &
Krumhansl, 2003; Williams et al., 2011), )5, &
FEHB TN e 75 555 A0 7 340 108 T AR A0 o e 19 14 B A,
HR T B RN %5k (Lerdahl & Krumhansl, 2007;
Woolhouse, 2009) .

W5 %) SR 5 DL 22 55 22 08 i 15 B 1) 5
EIEM 3R T 2R, X AT BE S T 4 i 2o ik
(Résibois et al., 2018; K48 %, 2014), FE K
NS R TNVt Sl i o 7 =g s A )
WoEARTH R, e RIMBIRE S & Rk T B
I, FEILRAY B oK R AR T MRS A b IR B 5
AR, H IR W Y K2 OF AN BE 58 A B i
P, i, RATZ AT R LA, B
AR, A AR 27 K BRI T O
AN R, R e AN el S R ST 015 E
Zf#(Sun et al., 2020), 52 b, FATHIAHE VT
RIS I, flin, & AR5 Rt X AR AR
B A1 G i figp R A ot Y SRR, (HR I A R
ISEE EAIRN: VAL IR S =i

AWETEE KB, FPERIRTH R S5 2R 5170
R BR B B BRI O, (EAH KRR, &R
W 5 5 RS I AN BE AR At T ) 5% o A X
2 T Rk AR AL T SR AR TR PSS X R
SRR, TR SRR AT S P E U S T
MRSz o BRI R, BRI VRS M 21
RERBRWEETE, B2, RENTEFRE
WY, ma e RE . BREE . ORI R R
K JE% 1) B % J7 i (Farbood & Finn, 2013; Farbood
& Price, 2017; Granot & Eitan, 2011; Ilie &
Thompson, 2006), FEAMFF H, Wy 1) &5k R
Mrid sz B LA X EE R 2, B, 7802 5F
=Y 36~45 FPZIH], @k XRG4, 3K
fITmr L& B, Wi ok R B R T AR SUA
AR S F ek s
42 BIHAESNHHHRGHMMNER

HIRAT AR BA L MBS S N 2958 R
Bk 22 5, HiE NES ML MIEE BT LR
th, SRR S R A BRI E — B S — A ROk [ 11



%2

BB A ZRNG g b P A R X B R A

PABCALRR5 D 2255 52 220 i g 191 223

S G218 T T SCE AR, T DL 22 25 3 SR i AR Al AR
M EHBEN . X —2501 5 & R E D ANIE R
SR FARE, WA G AR SR G

TARFER —BOA N, BALRR & R E AL,
TR, Al R R R, E 4R
i (Eisen & Sadie, 2001; Rosen, 1997), HT, 54
FREE AR Bk sy X b, A Rk S
4 T4 A2 v P 1 A i 5 AR T kR DL ORI
W DU B Ry B 01 T e sl i P AR K
J1(Lockwood, 2005; Rosen, 1997), T 511 £3F 1%
PR, A7 2w P A A PEHS AH G (Swafford,
2014), KM, D225 AR TE B kI ik 7y =Xk,
PUEE Sk B3 0 7 U B KR B OV . RS,
EARERE R, By 2254 Tl 3 Ui h s
B, R T SO AR R, b A R AT A R
o Eah b, BORIR R T AR A TR s . B
TR BN E R BRI HEE b, A GE HE 254,
A X I, W, R A%
FRES IO R 40 A2, WO 1T Sk
HE ) BE SR L, AT AR B A R
hIEE

THEZR. (2010, 1 A). & PHEW & EZEN =0k R 1
PRI, FPECK & 4 2k F7R), (1), 50-62.

B#d. (2017, 10 H). V2 IFEEZE00 il XU i E 5
MK = H . #FEZ A, (10), 4-10.

e, REE, BIRIL, BHEIF. (2014). iF LR E
TG RN O BEFLSE, 37 (6), 1282-1290.

A8E. (2018,3 B). DisBiBsER I £ 35 (E/NEE —WE
ZENG Y (Op.2/ )W F B M. 27 4F ZAR( LM 5 Fh
7R, (1), 62-75.

Belkin, A. (2018). Musical composition: Craft and art. New
Haven, CT: Yale University Press.

Berry, W. (1976). Sructural functions in music. Englewood
Cliffs, NJ: Prentice-Hall. (Reprinted New York: Dover, 1987).

Bigand, E., Parncutt, R., & Lerdahl, F. (1996). Perception of
musical tension in short chord sequences: The influence of
harmonic function, sensory dissonance, horizontal motion,
and musical training. Perception & Psychophysics, 58(1),
125-141.

Bigand, E., & Parncutt, R. (1999). Perceiving musical
tension in long chord sequences. Psychological Research,
62(4), 237-254.

Eisen, C., & Sadie, S. (2001).
Wolfgang Amadeus Mozart. In S. Sadie & J. Tyrrell (Eds.),

(Johann Chrysostom)

The new Grove dictionary of music and musicians (2th ed.,
Vol.17, pp.276-350). London: Macmillan.

Farbood, M. M., & Finn, U. (2013). Interpreting expressive
performance through listener judgments of musical
tension. Frontiersin Psychology, 4, 993.

Farbood, M. M., & Price, K. C. (2017). The contribution of
timbre attributes to musical tension. Journal of Acoustical
Society of America, 141(1), 419-427.

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007).
G*Power 3: A flexible statistical power analysis program
for the social, behavioral, and biomedical sciences.
Behavior Research Methods, 39(2), 175-191.

Granot, R. Y., & Eitan, Z. (2011). Musical tension and the
interaction of dynamic auditory parameters. Music
Perception: An Interdisciplinary Journal, 28(3), 219-246.

Hindemith, P. (1937). The craft of musical composition (Vol.
1). New York: Belwin-Mills.

Ilie, G., & Thompson, W. (2006). A comparison of acoustic
cues in music and speech for three dimensions of affect.
Music Perception: An Interdisciplinary Journal, 23(4),
319-330.

Kerman, J., Tyson, A., Burnham, S. G., Johnson, D., &
Drabkin, W. (2001). Beethoven, Ludwig van. In S. Sadie
& J. Tyrrell (Eds.), The new Grove dictionary of music
and musicians (2th ed., Vol.3, pp.73-140). London:
Macmillan.

Lehne, M., Rohrmeier, M., Gollmann, D., & Koelsch, S.
(2013). The influence of different structural features on
felt musical tension in two piano pieces by Mozart and
Mendelssohn. Music Perception, 31(2), 171-185.

Lerdahl, F., & Jackendoff, R. (1983). A generative theory of
tonal music. Cambridge, MA: MIT Press.

Lerdahl, F., & Krumhansl, C. L. (2007). Modeling tonal
tension. Music Perception, 24(4), 329-366.

Lockwood, L. (2005). Beethoven: The music and the life.
New York: W. W. Norton & Company.

Résibois, M., Rotgé, J-Y., Delaveau, P., Kuppens, P., van
Mechelen, I., & Fossati, P., & Verduyn, P. (2018). The
impact of self-distancing on emotion explosiveness and
accumulation: An FMRI study. Plos One, 13(11).

Rosen, C. (1997). The classical style: Haydn, Mozart,
Beethoven (Exp. Ed.). New York: W. W. Norton &
Company, Inc.

Steinbeis, N., Koelsch, S., & Sloboda, J. A. (2006). The role
of harmonic expectancy violations in musical emotions:
Evidence from subjective, physiological, and neural
responses. Journal of Cognitive Neuroscience, 18(8),
1380-1393.

Sun, L., Feng, C., & Yang, Y. (2020). Tension experience
induced by nested structures in music. Frontiersin Human



224 O B R 2 ot B

%29 %

Neuroscience, 14, 210.

Swafford, J. (2014). Beethoven: Anguish and triumph. Boston:
Houghton Mifflin Harcourt.

Toiviainen, P., & Krumhansl, C. L. (2003). Measuring and
modeling real-time responses to music: The dynamics of
tonality induction. Perception, 32(6), 741-766.

Webster, J. (2001). Sonata form. In S. Sadie & J. Tyrrell
(Eds.), The new Grove dictionary of music and musicians

(2th ed., Vol. 23, pp. 687-701). London: Macmillan.

Williams, L. R., Fredrickson, W. E., & Atkinson, S. (2011).
Focus of attention to melody or harmony and perception of
music tension: An exploratory study. International
Journal of Music Education, 29, 72-81.

Woolhouse, M. (2009). Modelling tonal attraction between
adjacent musical elements. Journal of New Music Research,
38(4), 357-379.

Theinfluence of tonal structure on tension experience
in sonata pieces by Mozart and Beethoven

CHE Xinchun'?®, SUN Lijun', MA Xiaolong'?, YANG Yufang'
(' CASKey Laboratory of Behavioral Science, Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China)
(* Department of Psychology, University of Chinese Academy of Sciences, Beijing 100049, China)
(® School of Music, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Musical tension is the basis of musical listening. In this study, we calculated tension values based
on Tonal Tension Model and conducted behavioral experiment to explore the influence of tonal structure on
tension experience in sonata compositions by Mozart and Beethoven. The sonata form is composed of three
parts: exposition, development and recapitulation. Our results revealed that both of the tension values and
tension experience in development were higher than that in exposition and recapitulation, and higher in
recapitulation than in exposition. This might be due to the differences of the distance and frequency on tonal
modulations in the three parts. Our study investigated the influence of tonal structure on musical tension in
large-scale music works, providing evidence and new perspectives for the study of musicology.

Key words: tonal structure, tension, sonata form, Mozart, Beethoven



