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What do infants hear from seeing motion?
-an eye-tracking study on an impact of motional information on
the development of audiovisual congruence-
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Abstract

Our sound perception in everyday life entails event perception of what is producing the
sound. This means that sound perception is the product of unity of multiple perceptual sources,
including visual and/or motoric information which structures the sound-producing event. By
amplifying this argument concerning the multimodality in sound perception, we expect that the

visual feature of an agent’s action that emits a sound (e.g., hitting an object with the hand)
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provides information that brings about audiovisual congruence in sound perception; seeing the
pattern of the action may allow perceivers to predict the auditory feature of the sound produced.
In the present study, we aim to investigate what element of the agent’s action (event) is crucial as
a visual cue to specify the auditory feature of the expected sound, and “when-and-how” the
perceiver developmentally learns to be sensitive to such audiovisual link. Currently we are
preparing to run an eye-tracking study for infants at different ages (4 and 10 months old) and, by
measuring the patterns of infants’ visual search when they see and hear audiovisual stimuli, we
will evaluate whether their preference to some auditory character of the sound stimuli is biased
by perceiving the motional information conveyed from the visual stimuli. By doing so, we attempt
to detect the developmental foundation of the audiovisual congruence in sound perception.

[ Key words] infant, sound perception, motional information, audiovisual congruence,

eye-tracking

B ®

FIE, BUICHERA 2R E L TRAEIND T TIERL, ZOFOREFETHDHARLE OB &R
TRCOVWTOMIEZ DT, DEVEOMI LI, FEERL TODHITHOME (Fabbs
OGN, EEMEOME) 25 &) AT, BMEEZEUEBOERTEX VT 1 Rl L TAEL D
LD TH D, HEOMEIZIBT LB OV TR, FLR L F ORI OIS % JE#ESE (Spelke,
1976; 1979) Z T Lo, NDOFEF LEFHOHSLARBOR L O~ v F 7 (Lewkowicz, 1996;
Mugitani et al. 2008), & L CH RO & RO & O—F (HI 21X BT 5 ERINEFEIRS
WD LZERO EMPERSND SV IR E L ToE S & HRERAIR S L TOZER O SR
—#) I1ZB9 2873 (Rusconi, et al. 2005 ; Evans, 2010. LI & 42 L7=H D% Wagner, et
al.1981; Walker, et al. 2010) 72 &, X FEFIFRMENRKE SN TS,

INODOWENRTRIET 5 X9, BEOKEEL Y 7 4 I COWISH NOHEOMEMRRELTH D
BoIE, —HOMERNEDR, MFOMENEEZ FRISEL L) RBRLEITLLEELLNS, filx
FER LI, LWRoTEmOMTE BER) LZEfEomE R & OFRBER RIS DV TRARGHI
LEEZ AW EREZITY, BEOERE LEBET 55 —5 Y RBRERERLTLESTHGE GRREH
WONTTHHER SN2 H/E) TS 2 b, BRGNS L ToFEEOERICE &SV HIRER RS H
DREEIHEFSND Z E 2L L (Maruyama, et al. 2011, Fuilifft, 2011), JHEL7=Z—4
v NOATHERRT D8, @t BT L TS ERZ R L2561, AR OB i O _EEHHH
Bz o dElANRONTDOTHD, 2FEY, FITLTWSED “EE” B, RIELR-THR
TR OTT 5 % FRIBNCHEE L, JLITOMEBREEROLY “BW MLEICET SED LV ISz
ST=DTh D,

FOMEED S HLEEME, LV DT EOME L ZOFEEERSE TV L HEERITAHDOHME L O
JRZOWTIE, IS bR - FRAICET 2 [ERFAT 7 m—F ) (Gibson, 1966; 1979) &L U<

198



1T 2 AN FL I O BRIETE R b BT 95

DR Z FRLIEH L TERFIEEY) LMINDFREEA S Y, T 2 L%, F4o
HEHHEE ZETHDHEV) FENRERNIN TS (Gaver, 1993; Shove & Repp, 1995),
ULOFRITHRABEE XD L, OLDDORHAZL 2N TE D, TR, [TAHOHRRNZRR 2T
X (FD1TA71D) I X T 2T OFEORME TRISELERNEEN, —HT, Fixthzit
FRL TV AITADRMEZ PR SELERE G A THDED TRV, EWVWHZLThS, Znkok
BEAR Y LD L FIUE, RIELTEEERT DITHLEINL TRISND L OBMRERIET 214
WL, TADED LS 2EFICRELTWDDEAH S, & LTHEREIL, 0L D RERITE0R
HEOTBEAERT, (THLELEE/FOMNIDEREMTETE DL LR TN DES I Dy,
ANDFEZENINC BT 21T A OB RO L F O L OWISIZ OV TRIE L 72X X b T
2 BIZ TSR OF &b XL TREDRIROE &, TORIMMDEIE Y — L DA & OXIIG
BIER 2 MR L 724F 98 (Pick et al. 1994) BEONBRRETH S, £ 2 TR T, HIEEMIHIGZ
b7 ST TAERICT T DERRIEN L T 0REL VI EICT P u—F L, Bk % ERIICH
AT D, BARBITHOMGRI A S OERESRE LTHRL, ERODITEICHIE L (&5 W idskt
B L TRWY) F R A T S B 72 BR O AL O FUG 2 50 A e T2 D Th 5, FFITA
WFFECIE, BUGRIBIZXE T 2 FLIR OB 22 53T & U 7L 2 A A Cridkd 2 st E 2 A v
Do ZOFAIL, BICHBERH CO~ v F o 72 5720 Tl <, BRI 2 RRITEHORE
ZEI 7R AL R R DB N Z — L L LTRMRTE D LD 2 & Th D, HBOEIL, MENEL
FRET 2 &) EWMBNEFTT LMK L TS AIREMENRE L, 220 0EREToOREE4E L S
H T B FIE OIS O KR Z ORINK & MR AN BRSOV THEIT 2 Z RN TE D L E
2 HND, Bl IETBGH S U THRRENDITA L Z 00 TINS5 EOREAMIET 5856,
R OBMIER D/ F — 1%, BAGRIEDRFEDERIITET L TN I25 9 7y, ITIT 2 & F ORISR
JEAZRVEEITIE, BT DD EFTAIERR L, X VIERARRFEEHNAE D00 Ly, £
L CRAD AR TOMEZITH Z LIk o C, SRR BITHOREN R E (L E2 bR D &
WTEDTTTHA D, LLOFERE DS &IT, 1TAMBRICT 2R REENE ORI T 5T
HE 7255 BERARINGE) 1[5 2 5 B EZMGEE L, RIEREM TOWIENA U 2R ENEZICONT
HIHMNIZT 52 2RO HBE T 5,

A &k (P

HRBHE 4, Al L0010 » A0 IR 60 ZREL TE (BFWHHEN 30 47 )

A FBEHIEER Tobii-T60 (e — -T2/ ad— - Py XV), arta—F—, A—%
MEERE HEAERT2ITAOERPHAR TS 2 & Bbh b 2 FEOENE (RE S AICE < “FTE)
1B LAREFMICEIS “ffEEE") 2FME L, TNHE2T7Tva - T=A— a3 U THiWE-E
NMUlX v 77 2 —ICHBESET- b OEEENRRG S LCTmMBIZIER - 535, —7F, EEHITIT
BELOEI X IN L ERBLOMMBEEENOSIX SN DE L LT FIRE (TReE)) & e

199



FEEMTIE 5 26 &

T (7)Y R o 2@ EEAET D, INLOFEOMASDOEEBRIEL, BIEORHS L =
IB TSNS HEEARR E OREREWEEDND b D (B ZITITEME & FT8E) & xheMRn &
Bbondbo BlITHEEE FEE) 2HT 2, Floarbe—ndiliiel LT, v Mixy 5
B —OBERFIE LT 2 DICEBRIMIE T RHASN D bO BIERT 5.

AHOMAERSFE Ot Mlxy 77 X —DTAERE TSN EORME OXEARE W& Eb
ORI HRT LCiE, LROEBMO G LT ¥ 77 ¥4 —0114 (FROEhE) OFLieiyicEsd
L, OB NS — U BRET D, OITHEHRE T ORME ORISR & Bbiv 2 fIickt LT
1%, HEBROGTRNEE L (BRI TR ¥y 77 X — O EfE 2 I D), BREATE NG
5, OQBFEER L TWDITAERB RN L2 bue— LVl (¥ 7 7 % —13EB I N2 08EERN
BB 2R LEESEEITIE, SEER O Y — 3k b HHE L, BRIEBOIER I N K LK
T4 5%,

TRBAMFIL, FEHERREOREIZ S & 5L TR 28400 2BE L 750 TIERL, 1748
THRICHH T D ERBEB O Y — OERD LRI SN DR OBRFITHOLH S, 1% S H T
5o FID X AR IT DIEERERIY, EROBIFERL T ¥ A DI T DIRR & 13870 5 mTRENE
N D,

EBESROE

FRFHAER THERT 240 A0 7 = 2 —3 3 VIGHRIE OVERS R 72 BBz BIZE L, Bl
TE, BRI D22 CIT A REIR T T 58 Mix v 77 X —DEE DO/RT7 A —F 1 LOEEHE O
AR ZIT> TV B, A%IE, UTORZ Y 2 — /L TERZFEM L, /555 XL OB o Ul & 1
H D,

201241 H~ D WSR2 DFEEBR MG, WAT L C TR ERR D I

20124 2 A~6 H : KEBROFEi

20124 7 A~9 A : FEBRHER OIS KL O E EOIER

51 RAXHER

Evans, K., & Treisman, A. (2010). Natural cross-modal mappings between visual and auditory
features. Journal of Vision. 10 (1): 6, 1-12.

Gaver, W. W. (1993). What in the World Do We Hear?: An Ecological Approach to Auditory Event
Perception. Fcological Psychology, 5, 1, 1-29.

Gibson, J. J. (1966). The senses considered as perceptual systems. Houghton Mifflin Company.
Pera RIEN « HILEVE - ZIRiEZ [BEAR] ARFPINRE O AT Aa BEEZ &b 27287 K
e 2011 4R

Gibson, J.J. (1979). The ecological approach to visual perception. Lawrence Erlbaum Associates,

200



AT 2 1 AN FL I O BT ] W hia | 2 B 133

Inc. dIRF A% - dIRFEE 1 « 3 W88 - AR 2
x> 24k 1985 4F

glljb

1 BRI b FOmMTEHRAERD Yo

Lewkowicz, D. (1996). Infants’ response to the audible and visible properties of the human face: 1.
role of lexical-syntactic content, temporal synchrony, gender, and manner of speech.
Developmental Psychology, 32, (2), 347-366

Maruyama, S., Watanabe, H., & Taga, G. (2011) Spatial awareness induced by pitch direction: A
study on the developmental origin of audio-visual congruence in target detection task. 7he
15th European Conference on Developmental Psychology. Bergen, Norway 23-27 August.

FUll - PEDIEE - ZEERES (2011) mWETE?  LROEKEHIN S 0T T a—F HAGRM
PR % 28 MR R 40 S04 1307133

Mugitani, R., Kobayashi, T., & Hiraki, K. (2011). Robust right-side bias of infants’ audiovisual
matching in lips and voice for rapidly changing sound. FRF0F}Z, 18, 402-415

Pick, A. D., Gross, D., Heinrichs, M., Love, M., & Palmer, C. (1994). Development of perception of
the unity of musical events. Cognitive Development, 9, (3), 355-375

Rusconi, E., Kwan, B., Giordano, B. L., Umilta, C., & Butterworth, B. (2006). Spatial
representation of pitch height: The SMARC effect. Cognition, 99, 113-129

Shove, P. & Repp. H. B. (1995). Musical motion and performance: Theoretical and empirical
perspectives. In Rink, J. (Ed.), 7The Practice and Performance: Studies in Musical
Interpretation, 55-83. Cambridge University Press.

Spelke, E. (1976). Infants’ intermodal perception of events. Cognitive Psychology, 8, 553-560

Spelke, E. (1979). Perceiving bimodally specified events in infancy. Developmental Psychology, 15,
626-636

Wagner, S., Winner, E., Cicchetti, D., & Gardner, H. (1981). “Metaphorical” mapping in human
infants. Child Development, 52, 728-731

Walker, P., Bremner, J. G., Mason, U., Spring, J., Mattock, K., Slater, A., & Johnson, S. P. (2010).
Preverbal infants’ sensitivity to synaesthetic cross-modality correspondences. Psychological

Science, 21 (1), 21-25

201



FEEMTIE 5 26 &

202




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


