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Abstract ENROEER- TS D EORRTE & T g,
The literature has shown that not only adults but also
2.5-year-olds match lower-frequency sounds with HIRIEE DTN IRTEE D LD 7kl S1F
darker-colored objects and with larger objects. The EIFoTNB DY, FEYIH OB 22 iR FE A D
present research examined whether 10-month-olds - _
were sensitive to these correspondences, using a RIVPRDIETEAD, LEZXDBNTWDS, %
violation-of-expectation ~ procedure. ~The results 7=, BEEEMIHNCARAET B BT A ks A OB &
showed that 10-month-olds matched pitch with surface s .
darkness (Experiment 1) whereas they did not LC, ZOMENBREMFTOFT V=7 FOLE
associate pitch with size (Experiment 2). This suggests D HEKMLTCWAES (& 21T, 14 XDK
that children learn pitch-size correspondences from . R N
observing statistical properties of the environment, AT V=7 ML, RIS, YA XDhSTeA
whereas pitch-darkness correspondences may be based TVl FEVIEWEEETRALTHB) IDIE
on neural connections between sensory areas that were . o o N
present early in life. Z DOIBRZAFRERG G &b OWFUZ DN T
HAHEZEHL TWD, LofiEfBlbH 5,
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synesthesic association, pitch-size correspondence, LnL, EyF ¥ REDOMESTE, oL
pitch-darkness correspondence ZIXE Yy F EEOH L X L OXFIGST &[RRI
2LT, WL AEFOMRRAICES< LTS
1. P58 ZliZiE, R 2 o0ENLMERH D K DI
t&zii%%ﬁi@ﬁﬁiékwﬁiim, BN,
BEZ BT, 1O0KEELY T 4~ ET, BEyF LY A XOREDTIE, Ly FL
AFDES Y T ¢ DM A G| X 2§ & BORD SOBFEO LS ITRILFIRE S L Ot
WL h oL, WEREFTAVROBERD, A TIHAATERNLEEZOND R TH D, T
R OREST 21T > TRV bIF TR <, b, By FEEOH LI LDOXINTONTIT,
£ DAREELT, BVEITITL Y L NER BB R (FRICV 49) L OBV DG
&9 LN, A ROKE ATV =s Ml (LLoTARL—MIBHTE LS THLL, &
E0ENEE, YA AOMSRAT V=7 ML BRUCHBTEE N T MO TEERRT 2 L&
IV EWE RSS2l ZOVAEPNEHT I ERMbNTND, £
IDESI, FEOBE (KvF) LADHLE DT, By F EFA XL OHIEATITBNT,

BRSO IR EZE O UL, LEEH D FERE LR S~ E1E, kb LT =K
BUHICBELD D THD, ~2hb, LEEH TERY7R CRE &7 ZRRRANHIETT D I TR

LI F L O REOE VST R, T NER S, DX D) 7 - ZRR~ 7 =
febb, HEEE O R SRR T EE Fa— Fae— a2 bTERRE L TV DL
THIELE LT 7 MR T A A e A 284312 A 1) 5A LTI, BHEERMA RS TV 2(4), 28, %

— 126 —



D &5 IpER E OREgEE, By T LSO
BED X D 2B ORTACKHST AR E 9 Lo
HELFEINCEZDZ EICIIEETHLIREEAS

Y

BT ONDDE, By F LWL I &0kt
INSSIPEESES R N b SIpRAY o3 TN e e R N
EEONDDOICK LT, By FLHh g XL oxbi
SIFIIEFEHAETHLE NI R THDI, BHAA,
FEHAETHD W) Z&IE, ZOHEBIH DM
RAEADERDO S DO TH L AEMEZ BERR L,
L2L, b, By FLHDELT TR,
By FEH A et ST TnD Z & EfENDT
IHNETOMRICENT, MRz T b
Hbolb < T2mEEThorzlsl, LnL, &
% 2L EOREZ b o TThE, FEBIE, b
EBLEXD XD MM A A TV RinoTo
LTH, EyFLdAg LRSI OV T
FIZBIT DN FE T ENTERLLES I,

Z T, AT, WIS RIE
(violation-of-expectation procedure) % i C,

10 A DFE LN, By F LMEDFEEED
BIE (158 ZxhE31 T2 07328k 1), £z,
vy FEMEOY A XL &3t ST TN D D)
(EBR2) ZHOWTHRET LTz, 7 &b 4% 9
MHETICFEBIE, R« 22/ 72 “R& &7
IZOWT—RIBRRLEZFOL I ITRoTWND &
DFIFLI6NZ L=y, AWFZETIE 10 2> H R 2%t
BT H L LT,

2. EE&1

2. 1 A&k

[&&R] 1020A0 164 (FE¥1072°A 14 H,
Bt 111) BT, RENWYIET, F5
\ZBIN U 7o s CRRBER O R ICHEITRE S b
TWiehpoTo, 1EFNT 340 10 »MARNREIL
e, P, EERR I AR EOBBIZLY
T BIEBRS ST,

(RG] BIfEA%E LT, AVD AT ERND
AT (EBEOMT TAHWY AT DI ENKE
T, TRV AT IFRWIREATH-o72) B0k

W, ZO2b =KDy AZ GEHEVALD) O
HBED LT RERIT LT =A—va vk
ERR LTz, ZOT7 =A== a 280 TiE, YA
IR, BICEET D44 I TICHEDET,
FUEMEZE S L LTS (T82Hz) 3R S 47z,
—ADFEBLIE, BV ATRY v 7T 5EHE
F DR, HLLIE, BNOATHRY Y75
BbRIE DI % R B, ZNZENIZONT
FHWDAZERNY ATONME (Eh) & AR
ZC2MHEOT = A=V a UIMER STV B
7

TA RN E LCIE, PR AT 1Y
YU UTHREFRREELZ bR TEMLTZD &,
L9 —HDVALT (TAYAZ) M 3EETT
CxyrTL, TOHLIT2Oo0VALTELED L
W IE L7 FIR DT = A= a VEER LT,
TDLE, TANY)ATHEEFEST LD HEW
JAEAL D FE(2096H2) TR Y R 5454 L, K
[ D (262H2) TR YV R 556, I HI2
ENENIZDONT, HWWD AT ERWD AT DAL
& (fEf) ZANEZ-b0T, fH4FEEOT A
M (T =A—av) ZERLE, Zhb4
ODTAMIFED I L, AN ATIDEREND A
THMEWEEFOETY ¥ 7T D 2 FILE A
Fi4:(congruent event), mWVEEHOFE TY ¥
79 % 2 FIIE A A F 5 (incongruent event) &
b, bbb, EEVALTHRANWDAITTH-
A, B0 A THRVE R $(262H2) O F &
ETCTARY Y RTHT = A= a2 LiEAHE,
B A H(2096H2) D & - T TAT V RT 5
T=A—Ya VIIREAFESR, e, BEVALD
MEBWY AT THoTGE, AV AZTHmEmWE
% (2096H2) D5 % - C T AT Y KT 5T = A
XA TR, KWV E R $(262H2) O F &
ETCTRY Y R AT = A=y a VIIRHEAHS
Thol,

(FHE] 1EbIE, BET—RAOHFT, &BF
FORO RIZEEY, EROT=4—ZfREN5
T=A—TarERl, ERIE, BT = —X¢&
TARNT 2 —=AMNHRo T,

—va v

— 127 —

-1



2011000000000028000

Bt 7 = — X260 TiE, HWO AT ERND
WZDIH—J00 AT EHED AT D+
ELTIEAWD A THEREY A Z, 7R 5o+
ELTIHRWIAIHEREY AT THoT2) 21
NIEMEE 2 2 L b Tk 27 = A —v
a ¥ (BMEfiig) BNirEni-, RIrZ&ic, A
WO AT ERWD ATONE (Ef) 2l Lic
T =A== a UPNR BRSNS,

FELNE=F —DHNIIES &, E=F—0DH
RZITEFTT o a Ay —NRENT,
Fo X —DFICHKELIZET A AT NDE OB
T, FELOHBBMBEEIZAIT b2 LA
INd &, FMETFORRARESh, T8

B 2> DR E 2 UL B2 B9, FATORLA

b 20 Blco7c e 2AT, 1ATIIH T L,
BT 5 3 FATOEMEREM O, e b R
MO 3FATOFE D 65%zE| VAT
EZAT, TANTZx2—RITBIT LT,

TARNT7 2= R ZBTDH AFEHDOT A MO
AT, RITZ IR T HEREDOY A ZONE
RS ED Z L EHRIEREL LT EAFEL—
RHEGFG—AEEFRL—HEFLR b LAEIR
HAEFR—EAFREAFLAEAFR &
AL L, FFITIE, FELREENDS 2
BLULERZZ L), BITORMGD 45 Bi--
T ZATHKRT LT,

2. 2 HREER

ZIZTE, MISEREE W TNSDOT, b L
I0MADTFELY, By TFEREBOHLI &%
HIESTF TWDOTHIUE, ZI0b ORI
THHELR, Thbb, REGFLRT, WAEFLRE
WRSEHRT LI THAS LTI, TALT
> —RCBTHEHEMME LT, WEFE, i
BFEL, FNFNIZHONWT 2RIOT A FRITOF
Bpsko b, ZOfRR, WEFRICKT DT
BEERNIZ 13T H 720 8.38 B, Rl & F G KT
HEMREREIZ 1311 B Tho7z (K1), o
D UREZEI TR0 TR, REGFRICHT D
BRI, WS FGUCKT DR LY, F

BlLEbolzz Enmnan(t (15) = 349, p
<.0D, ZIZ»6, 10ARIE, EyFogse
FREAOHKE L 2RI SITTWAE Z ERRBIN
7=,

np
Al
ik

L
[T NN
np
18t
W

[¢4]

(%]

3. EE&k2
3. 1 A&k
(&%) 107AK 164 (F¥10»A 15 H
B 1:1), REMNWHPET, EBRICSINL -k
JACHBER OFZEICRBEITRD b T e oz,
ENIZ 34D 10 ARSI LT, Bz,
FEE R I A e EOBBRIZ LY, 5Hr HITERS
ST,
(&) Bk = —XCTiRT 2 E LT,
RELRBND AT LSRN Y AV THRED R
WX, Z20H3Hb—HDOY AT (FEHEYVALD) OB
N 7L, BIZSEOMS TRV RTHEE
\ZE5E Y (782Hz DME) %#7-ThH, Lo &
O IRTT = A= g UIMERR ST, RER
DAZOERITNE RV ATD 2/ TH o7z, i
W7 =A—=avid, RERVAINRY Yy 7T
LGE, WSRO AITRY Yy T T 558, Th
ZHUIZONWT, RERVAZTE/NZSRYAZTDR
FONLE E AN 2 7= 2 T NMERR S vz,
TANIE LT, ETEEDATH 1EY
¥ o7 UCHKEEZE Y (T82Hz) # & b7 o TH
WL7HE, H>—FDVAZ (FARYIALD)
M3MEFETTYY 7L, TObE2ODY AT
B RICHIE L EFIIRDT=A—Va %
ERR L7z, 20L&, TA MY AT UERZEE

— 128 —



X0 bEWEEHOE(2096H2) THRT Y KT 5

, ARV E RS DE(262H2) TR Y Y KT
%m,é%m%m%mmomf,kéﬁwhi&
NS0 ZONLE (FEA) # AVE R T2 DT,
FHAFEOT X M (T =A— 3 ) MERK
ENize THBH4O0T A MIED B, NS
DAZEYRERD AZHENEREOETY v
7D 2 RS
WEEH OB TY X 7T D 2 IR EA F 4

(incongruent event) T#H -7,

A F4 (congruent event), &

[FHE] L2HKOTFHITERLILFLTH-
7=
3. 2 HHREER

TANTZ7 2 —=XTBIT D, WEFS, FEGF
LU DR (2 [BE07 2 FERITONEH)
X, TNEN, 12.08 B, 10.68 P ThHh 7= (X 1),
HIND B D t EDFER, BEEFRITHT 2R
IR & RS F AT D R O oW EITH
BRaREFRAWE SR o7 (¢ (15) = 1.47, p
> .10), 7d, Bk TIZRT D ERRFHRNIX
V) 5.86 T, N LY, TA R = —XITEIT
HEAFER, NEEGFRIIKT D ERRFFITH &
MCEL o TWW e, LER-T, BAEELRLER
A FGT T DRI EZN R SR o7z
DX, FENREDEDIZFEBITT A7 2 —X
IZB W TR S DRI OB R DD R Do T
7o LIFEE X720,

DX, RERAT V=2l MINSTeAT
T FEVEWEEZHTEHGT S, Lok
I, ByF ¥ A XERHNEDTTND Z L& ER
TRELE, 10 WA RTERELNRN- T,

4. £&OH

PLE2 SOEBROFERNE, 10 > H OEHET+
Ebi, By FEaolrs (AR) &idxbss
TWDHN, BEyF Lt Rz onTIHLT LH %
JEDTTUENW RN LR SNz, 22D,
B L RITRIITTR & 1T T OXRFIS ST & FHeda i 2
X000, Tb 2 OOXESIT Ok

SEHARCTEERRIZFE U TRV 2 AR ST,
Trbb, ByFLita XL OBRIE, WER
HRZERT DL TEREAETHD L, EBRIC
FEHINLOTHAH, EO—FHT, ©yFéf
DD S EORIEDFIE, BLFEMFUZIT 55
ANSEE S b DS INl = O= S B 351 L Sl ¥/ oY g e 3 N S9/R
PHOLT, 10 A DOFEH BEEZZED X D 72x%fii
SFEIT-TND, ZI0b, APy FEE
DD & & ZBRIEDT D DL, FERWDBIFE
T2 (BELLAERD) MRHEOHEIZLDLHD
LEZBND,

Xk

[1] Ward, J., Huckstep, B., & Tsakanikos, E.
(2006) “Sound-color synesthesia: To what
extent does it use cross-modal mechanisms
common to us all?” Cortex, 42, 264-280.

[2] Gallace, A., & Spence, C. (2006)
“Multisensory synesthetic interactions in
the speeded classification of visual size,”
Perception & Psychophysics, 68, 1191-1203.

F, & Maurer, D., (2009)

“Synesthesia: A  new

[3] Spector,

approach  to

understanding  the development  of
perception,” Developmental Psychology, 45,
175-189.

[4] Walsh, V., (2003) “A theory of magnitude:
Common cortical metrics of time, space and
quantity,” Trends in Cognitive Science, 7,
483-488.

[5] Mondloch, C., & Maurer, D., (2004) “Do
small white balls squeak? Pitch-object
correspondences in  young  children,”
Cognitive,  Affective,
Neuroscience, 4, 133-136.

[6] Lourenco,S. F., & Longo, M. R., (2010)

“General magnitude representation in

and  Behavioral

human infants,” Psychological Science, 21,

873-881.

— 129 —



