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Table 1 Participants Characterization

Participants 3-year- olds 4-year- olds 5-year- olds Total/Average
Total (n) 10 6 4 20
Male (n) 7 2 3 12
Female (n) 3 4 1 8
57.3
Age (months) 48.5 61.7 72.5 (100)
. 89.2
Average hearing (dB) 94.0 98.8 87.5 212
Threshold of hearing (dB) 36.4 37.7 31.1 ?8507)
Communication Mode
Speech (n) 7 2 3 12
Speech & sign language (n) 3 4 1 8
can read Hiragana (n) 4 3 4 11
can not read Hiragana (n) 6 3 0 9

Note. Age and hearing level data are presented as mean
() standard deviation

2—2 BIRHELERE

R EED 20t & LTGRO TiisEidd e, EOBEDO—2& LT, RO
IR SN TE T A A AT 72 EOMEBTIE, WEOEESLTAREEIC L HHHE~
DHEERRAM NS Y, WHICHRFHAZET 52 ENEZbND, £ I TRIFETIE, W
BMUEZIEZTA 8T D—E2HWLZ L ET5, TA Ty —I%, Fhok < BIfEDH
R 2R < UOMVERE T b JIE IR O 40 HUR ORER-C YR IR - OB IS L - T, koD 71k
TIHMEPRARETH S Io R E L WHRE LT L LN TE D Gk - HH, 2000), 3
BRI L O AR OBRBFZEIC WV HTE Y ORRS - k), 2013), BERREES
WIZHBWTHHEBHENFIRE TH D LB X T2,

2—3 fREERIBLRE

AR, FE O OFTRIEDMHFEEZ B OAKREHETHEM LT (KGEH 12 ), &£
M2 S, SIRORHER I L CHillazfE, MiRoEE, BRI, BHONE, fmEk
PIRESE 250 L SCEL RO b, B3 E T 72, R IR ESRICL 2D THD
D THRBMEEST DHRNIFON TS Z &, MM HES L TCOLHE BT 2= T 5k
TORFRENR 2N &, FIR EOAMB2NE DMEERIL 5 LINET 52 &, & LE
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IR DR 2 51 L7235 o N2 s DR 7N W O VI E 1T 5 2 & 2 fra
Fllnz Tz, Z LT, E2MEOREE ) LEE CTRH L,

2—4 RIEFE

BUBHRIE L, Tobii B 17 A F7 4 27 LA —(FT A |~ Z » J1— (Tobii T60) % MV,
60Hz THIE L1z, 4% 1024x768 £ 7L L L, =& —##)> 5 60cm D HHHEH
O, #HM1320.86°ThoTz, 74 FT7 v H—HBOAE—HINbEFSEZ L,
HEL~VUEBINEEEMNE - 2% 656~T0dBHL Th -7,

WEE, SIMEDNERET 2N T, s EOBRTER O/, BEEE 35dB LA T
DEDRERER CHEME LTz, BIVZITEHB DRV K 9 IS ERO RIS 2 nTREZR IR Y
< Lle, £HOFMRRRLERB I L TREWAIK C 22 INIRICITREE O & IRV &
I LT, B DMTE RS 1 4 Th o, SRR TIZIEY, T4 T v —
DE=H—DHFRLEGIRDIROEEHFE T2 5 K O ICHRE Lz, 7ok, SRR A
15 & FRRICHITEER £ 7 II AN TNE A2 LTz,

IRERGEBN G HAO 7= DX v U 7 L— 3 IWIRFEIRIC 5 R A o hCTEE L7z, ¥ U
T = a g, WRERUR Uiz, HRMER OERIE, ERRDHAE 35 © 7 BLNIC
100msec LA ERFE->TNHZ L E LT,

ETOHRIE, BB DANCFERE P E A S LI A SmIcFaa0tmL, 14
MHETLEERRD X, mizmnTh R TRl ERETEL, EiEORE DI ~OHET
HiIThlenwk oz L, BEZFLGE LT,

2—5 RETA

fedr— R, T$hiR - REowEsERER] (ESZEFEFZEET, 1981) BB IR,
FERFIFLH D B -T2 3, 4, 5EROMRMBISISHE DSV AL 5 HEAND, SIREAE L
HDOBLEHRLE LT3 2OHT AN —, R, EE, 81481 >THOEBRLEL, *
72, FRRERICHE D 2> L FBREA DU L ADZRWEEEL LTHID 2 50 H 7T Y —,
L BNBHR 1 OT ORI, ZORE, BLAOHLIEEDRI— R [V AZ]
NIz 2] 03342 —, BLAEDORWEEDRT— % [5< L] NIEE
B L) o2/ 38— LT, 2LT, ShEAETAMRITIER LTV K O ITHIE R
ELT, BLADHLIFETHLENII-ZD L L [VAZ] R LT, U, &

14



H - FE (1984) OEETEEEE A %G U7 IREKEEB OMFFEIC IV TIE, SFREDOIFEHITT
(2T —Z DR ISR E D T2 T2 DR & BRAN T 3 72 STz, & 2 TAMFET
X, HOCOPPBEREEZMA D Z &L L,

B —RIE, HRAH, HEEOROANA T —TKE N TH 29T OO
fedr— R (< b A, EEXED— ) 2068 UEH Lz, BlLAOH S — i,
IEHLDORENT—RD Y AT EAIGERED— RO NTEA) (& HITHE 19.2 cmxHf
12.8cm) L@ — RD 125 (it 19.1ecmxff 12.9cm), #H LADRRW T — RiE, 16
EAD—FRD 5 LwES | EZABT— RO NEIAHT L] (& HITHE19.1 cmx ki 12.7
cm) Tholz,

Z LT, RRE DNHGERF A o TR — RESER Lo B AW & VERR L 7o, MUy,
FREVFELF LR, I8l — REBEOLE TR LICIRIET, Zofah— RicHirni-iz
DAMZ 2[EREVIR LIS Lz, LR, U —FaeRicvieziEs Lizved, £
FAG 2O FICIEm Z MW TIF LT,

FoRIEE, PIEEREO ThAZ] #1FBE L, RICHLAOH D80 — RO [IEE ]
[Z25] %2, 3FBAICKEL, BLADRVET—FD [5LwZ ] MEsHie L]
4, 5FBICHE Lz, £LT, Hiah— FErikgz 5 BMICHRE LT 427 U v
T AR LT, SRORIFENE 1 N2 — 2 B BRIT, 5 /32— TEF 25 BRI THh o7z,

2—6 HtsiE

FT=L— DX =Ty FOYA XL, Eifg)S 23.0 cmx15.0 cm, #27— RAYK) 6.0 cmX
#9.0cm, HOMGEAEH— RO L OHEEI 1.0cm TH -7,

SNSRI, IR ZERE, BlLADH DM — R ER LADRWRT— R4 2 /8
H— DIl — RErRE O & Lo, RO E D—1Fl% Figure 1 (R~ L7z, [
IRERR L EHEFROR S, ERUTERAOBIZ 2R L T\ 5, &l — NMEIZEE L FOB
ik THHH, O, &h— RoREZh UM CHHA, BaEE (Area of Interest :
AOD) #&EL, Figure 2 \Zr L7, BIXMIREMBE A5, HIXAHZEAT 2 HiH,
IR E END LD ITHATR, Kiah— FORBERIZREREE Lz, 20T, M
WHCB LAD B D0 — R LB LADIWED — R OB~ O A5 & il
SRR 2405 T U OB A RO T Lz, E7z, MRS IR SRS 0503 %
WEERL 2D, £2°C, BR<ERLEEEZHONIT 272012, kS b iiiis
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BARRI 2 BRI TR LT, AR 1 ERY 72 0 ORI (AT, s
W) ZRD7=,

2—17 WEFHE

eh— RO CRLADOH LB —F « BHLLADRWET—R) & AOI (H -
0«42 O FHRGEIT 21T -T2, T 7 M, SPSS Statistics 20 % 7z,
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Figure 1 Examples of eye-gaze responses in a child
(Fixation points are indicated as circles.)

Figure 2 Area of Interest (AOI)
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B3HE KR
Table 2 ([Z#2 77— FOFLEMERIOBHMER R (B]), EBFREEH (7)) O L%
HERAEDRERZ 7R LT,

Table 2 Fixations on each AOI

Kind of picture cards Familiar cards Unfamiliar cards
AOI eyes mouth picture eyes mouth picture
Number of fixations on each AOI 1.58 2.10 2.05 0.80 1.98 3.93
(times) n=20 (127 118 (0.76) (091 (0720 (0.83)
Fixations time per one fixation on each 0.35 0.69 0.43 0.28 0.71 0.42
AOI (seconds) n=11 (0.16) (0190 (0.13) (0.23) (0.43) (0.09

Note. Upper stage : Mean, Lower : Standard deviation

3—1 LT ITHEBITHMBMEE Lich

BT RE U DWW T, Figure 3 (I “ER G EOH T OfE R 2R Lz, HksEREEIZ->
W, & — RoBhEMEE AOI OMOREMEANEET, SIRELREN-7 (H2, 38)
=30. 71, p<.001, 2=0.29), % Z CHMINROREZIToTe & T A, BLADRNE
71— RIZEWT AOI OFMEENGE TH-T- (A2, 18)=81.12, p<.001), H LAHD
RUVET— RTIE, BEviE (p<.001), BEVi (p<.001), BED B (p<.05) ~D
B RBEE A EICE D 2T, £, B ROV TR — ROBLIHEO Hid
FRENAE TH-o7- (B (K1,19=17.19, p<.05; # : (F(1, 19)=68.73, p<.001),
HEEIZHB W T, BLADOS LRI — ROTRE LADZRWET— KL S HEICS)
o7z (p<.05), —J7, RBBEIRICBWTIE, BLADRWED — ROFBRBLLADH HiEh
— REXWEREICE)»-T= (p<.001),

3—2 LIZZERJEHLED
FEERIEINIC ST, Figure 4 12 BRSO ORI A1 Uiz, BRI >
WT, WD AOL ~DOHHHFREEEDEDS 0 T - 12858 13% O~ OHBRTH
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WIeD oo L) B TIENFE LW ®, ES 0 Thom 94T E X, 7%k 114%
IMTRIGEE Lz, f6R, &k — FoBlhatts AOI ORIOZHE/ERITAETIEZRL, %
B0 o Tz (K2, 20)=0.20, n.s., 12=0.01), #7— ROBAMEDO FNRITHE T2 <,
R R T2 K1, 10)=0.10, n.s., 12=0.00) 73, AOI OFZhFIIHE THRREITK
otz (F2,20)=31.38, p<.001, 12=0.61), = TAOI OEZNRIZOVWTLELLE:

(Bonferroni #£) Z1T\, #EH% Figure5 (ZoxL7=, HE VY O (p<.001), &£k (p
<.05), HEViz (p<.05) ITAEICE HAMFE L,
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% ok

count A K
* % & ‘

eyes mouth picture
m familiar ® unfamiliar

Figure 3 Result of two factor analysis of variance in the fixation count
Note. *p<.05, ***p<.001

second/count
1.2

0.8
0.6
0.4

0.2

eyes mouth picture

m familiar ™ unfamiliar

Figure 4 Result of two factor analysis of variance in the fixation length
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count/second
0.9

* ok Ak *

0.8 [

0.7

0.6

0.5

0.4
03
0.2
0.1

0

eyes mouth picture

Figure 5 Result of multiple comparisons in the fixation length
Note. *p<.05, ***p<.001
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B4t B

AFFFETIE, HEERF 2L 0 8l — NEUREE, HREESIESGELFOH, A, &h—
ROIRD 3FIRD 5> B, EZIWZEDLIITHBFRESEL00ET A FT7 v =% T
HE L, BREENERDNTNUOEBICELEZRD, E2hbIFREHFTWLONEHL
MTTHZEEENE Lz, AT, &h— RO X - THERFEES L O
(WL S D DN HONT biga L7,

FOFER, BLLAORNE — FTI, BREFEFSNRIZE L 0, Al oRICHEEICRE
SHBFHE L, BlLABOHDia0— R0 B A~ORBUSRE DS D72 -1—5T, Rl
BB\ Uiz, E£72, #&0— FOBLIMEICE D &, HAMERERIL, L F0H
ALY AR b EI T,

BRMEREEEN 2N LD Z L 1E, BRE T DA @O S O, B G~D Bk -
BRIV 2R LD (Loftus, 1972 ; Yamamoto & Imai-Matsumura, 2013), #i
LAHD B DT — R TIE, 45 AOT ~DBLE « BLOITET R 27203, BlLLADIRNET
—FTIE, BEvO, SHIZAXDR~OBE - ELAHRN-ToEEZBND, BLAD
B DR — ROHFEIL 2~3 E—T Tho=DIIxt L, BLADRWEH — ROHGEIX 5
T—T TEN 0T, ZDID, BLLADRET — ROFFERFH O L REL 720, HiE
LN LEN A~ORBUERE N L R 2D B2 6N, ARIL, HiEa— D
BRI I C B W THEEDE— T Ml _& Th ooy, AWIIETIE, &k — FoRk
PEIZ & 2 A~ ORGSR OSBRI A BRI R 2T, S6IT, BLADH
D7 — FTIEA L~ DRSS I BRI T DITHE L, BlLLADRVET
— FCIEBE LY bRICABICHBEICHEMER L, BLAOH DB — LD A EITHE
ISR LT, 2hEDZEnh, BILADRWET— R TIE, BEREESITEDH
FPEIZ L D ARIZIROBIL AR D, RRICHBEICHMEE L& B2 b d,

Fiz, BILADRW e — FTIE, HOUBMERIEEB LADH D/ — R LA
B2, BEn, XY SOICRICABICHBEICHMRTE LI Z & s, HEREE
EORBITO EARITHEL, N ERICBELERD, MFOEREREGL LY & LTV
DTIERV D EHEII SN D,

W, WEREENITET — ROFLEMEICBEDL 6T, Bk W AEICHICE  His
U7z, SRS RERE IR R OEROFTAI Y IZBE- LT D L b Tng
(Hutton & Nolte, 2011), 2D Z &2 b, WREELIEL, BRI AL AEO®E)
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EDBIEREL A TVWD ZEDPRRIND, RRIENT (2011), i HHE
RO THE 22T CEXEREEEE~OT v r— FEIC kY, 23a=r—2a>0
ZTFLRoEZFILTFELFOATLE RD E NI HEIToTNHZ EEZHLNIILT
WD, ABFETIE, EEFROFWFRISHRE AR (EEE) IR D IR
EMRICRNTY, HEERFZME OB — FEIREE, FELTON2ERT 2 2 & 244800
EIZE>THLMNZI L,

AT, BEESEOMERYK, & LFOEOEOHSICHIMER T 200220,
FRAVE REIE T O 2~4 TR OB AT ATWIEIC L D &, & LFO A ~OERERNR
FREVEAERICELS, FGELFOH LY A& LOEM1 & 5 & s ST % (Hosozawa,
Tanaka, Shimizu, Nakano, & Kitazawa, 2012), F7=AHF5EClE, Hemlle s L CREER D
B ZIE L TWRNZ Eb b, BEREENENAZRCERLIZZ EIZoWT, BERE
(ZHEEDRH D Z EITERT D b DENTDN 670,

il LD HA~OBFRCDNT, BLADD Hial— FCIIMEEER, #lLADR0n
KA — R CITEAME R 5 & FAME R ORI R E <, B A~OBBE I EAZE
IMRENWZ ENDhrolz, T, MRORNERFREZFIN, FHEL DEPRE ol
24, FH64DTRT 4 —NERD L, SANEEHIET, aIa=r—T 3 VFRITF
FEAOFA L Cuiz, EEEIEC o o 72 SHIEBHAA R M E K 0 < 1A iR & T,
D 14IFPEERIET, ala=r—2 g FRIISFSHETH- 720, ZOR L
BHAAAEI ML L 0 < BT A M E TV e, 64 & BAFRRITIRZR D23, WIS
MR SHEFHNR Y 7 AOHR IV Erolz, EHIT, ZO 641220 TH~OHYE
HAERERD &, 4 2 OBBUSRIEED N EHE L 0 D 7o 7 0 RRME R 237> 72
D L7z, 520 14 OERIREDAE, 14 OBBFRERHI I L Bihotz, debo
WY, BRI (REREREE) BT, TR LTICER LT, 20 aEeRER &
b, HRMICEEAZHE TELNOBRICED S Z L] CETREE, 2018) LHY, §F
LFOH, FZHIZER L GEZH HEEOEEMThA TS LB bbb, ZbHD
ZEND, FRTOHBFELRPEOIEREED LT, EFSHOMS Y 21758, 5L
FOAOZRL LN FIEEETE+H2ICERB L TEHT, 56 LFOBICHBRZ M) 72 /TRefk
DMER S AL D,

F72, WELFORASOHEBUIONT, RETADFELFIEL, 58S LOFEHEOFITHM
T 570 ERBBENIITo TR 5T, ZOOREEREOZE IV EZ 2 N5, F

O

Gy
il
aul

\

wOE
T OHE
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7o, @ LFRIEIRELDTT, FodCEREZRWWCEETH-7e, RATHFESH THAM
HOBEZ R DB, MEMZE Y & B OFEEIFIZRE L2 T E TV D EVbitTn g
(Bruce & Young, 1998), =L C, BT A 2 X7 F&FH 9 5 H &4 A TR DM
23 % (Batki & Baron-Cohen, 2000), ZiLHDZ &hh,  HEEA~OHEBUEHIZDONT
1T, BEHEOEENH AL EZ DD,

LLEDZ &b, BEERFE AL 2 — MERFIEIZONWTE 2 5, BREENIICE
WL, & — FOBREMEICREL LT, EELFOALZEHRL TV &nn, FELFON
TLERRLT L, BFESHEOBEIY OMEN LT WX IO EOBE) & 2Bl
AT ZENEETHD, ZL T, BLADRWRT — RERRT258120F, BT
DO ORIFIHABEAIIMER L T2 D, e N & OWBBEIN LoV 5 e
RETAD LT LFOBROM Tlaatrn T 272 Sl DOMiiZ i< 7%, £z, #
MEENZ DR T 572D, B aar M <FHEEE LFO DICEBRZ T, a0 bHEER
IRIEMAERS DRHIRICHERE T DD K5, TRSHEORFE LROTROX A I Tk
STDENSTEREREZ HND, Bz, Bk - BLORY N TR A R
DI-OIABREIE S T E LI, DA EOEFSIBERFT D L Vo2 HiETH D,

7k, AFRITEBICERT — RER UNEF TR LEM L7223, 5 okl — R
ATIZBN TR, H, BOIRCHBUEE L, Bl — FOREERRFIICE BETRD
NI oTle, ZOT b, REfHZIB 9 6> THBMFRERFRAFLS 72 DB OB,
[ U/ — 2 ORI ZRY IR LR SND Z EIC K 288X 0FHEIE, SRIO/BRIZEBNT
VSR S AT U &I L 72,

BthlC, HEEFRF &0 el — REEREE OB EES T OMRMER W, BERE
ENROHEFL, aJa=lr—a 0T, NFECSBET), B0 — ROREOEME
SR K> THRDER D AIREMEN B 2 b D, AT ISR D 2o 77
DIZ 20 L BB ERIGUGHT LTend, S%ITT— 2 201, Ha ek T Tl i
REPMETHDHEHEZ D,
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H2EE H ATEXLFEEERBEICBIT 28R D1ER
(AT 2)
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Bl XU

WP 1 TlE, BEERA Ol — Merky, BRESESENGE LFEOR, A, falh—
RORED 3FEED 5 6, WTIUZ ED X D ITHBUERE ST 200 E]E L, FER, HiE
fa— ROBLEMHEIZEADL &7, BEREENITEELFORBRRIVELFOAZE ER
L, BILADRVE— RTIE, FELFOH LY O, 0XY I HICRICHEICHIME-E
HZEBHLMNERST, TIHOREENG, ARBFZEICSIN LR EES TGS L FO
A OEOE X N DIFROTEAIY 2170, BlLADZ2WETIE, RICi < Bk - B
EREo o Z ERIBE T,

BFZE 2 TIE, FRBISEESR (RRESE) Tala=r—raryFELLTEHRSTY
%, AARGEZGE LD D AAGEOFENECFREHE LW~ TW < AAGEIGFRE LR BT
%, £ LT, BARFEICFEMRG O, BEREESEIFELFOH, 0, FEOFO 3
FEED 5 B, WTHUTED LS ITHUFE S EL D ERIET D,

F2H HRLHER

AR, BERICEEO S 51 &b OHEEAT I FREARFR RS R\ x, £
Hhala=r—a b FEPAVLA TS, ZOWRE LT, 1990 ALK A5
Fili - TR E, BRTCOFELENLTUES L) b—Frala=br—a rZfEm
ORI ERDO -2 L EZBND,

BPRIZB TS aIa=r—a VRRICET ORI D &, ShIAEARE L Hifo
A== a BT R AEE & [FEE & A E—F ) OEHRPYHER)
B ESERE TORFE T 80~90%% Ao/ (/M - JFH - #d¥F, 2008), =L T, %
A B DI OV TR AFEOFIE Y, Faft & A —F OFIEDHE 2 DA D
N, WROFEEIL, #66 - Feh L WRIEHEZ L LT3 Ia=r—2 3 T, FEft
TAE—F &I, AAGEZRE L7203 D AAGEOREIE CFFEHEGEZ ATV < AAGEICT
i (FERAGE) Thd, ZOX D ITRRIBHRF REE) <X, SR DR
FEYHREHE DaIa=r—Ta UFEE L THARESSFEMEH STV S,
Hoe PUHTT (2005) 1E, FREOIEMIZRWTIISIRIEE AR & ZiMa & OfRRE MMz
BHAEATEX 0P HETHY, TOEDIZIITHRIETH L FREOEZ R X AW
HIDHIZT TR, RIERXLAER EOIEFREEND bIFMA T DL LENH Y, FaE
OFEAHEY BT, FEATFAC K D RREMOBRR MG D T EE R AE & Rl LT
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D EHEHL TN D,

FEEDOFEAILY MR TR~ 2R IEHIC & D X 5 IR E T TV D20y, A DB kR
T AR RITHREIC LV A O LIERATIES WS Db D, BilzIE, Fahxd—
ST DOHMADOEE Zxt5 & LT FRhG IR OB R TIE, A XY 2R0BEE(T,
FEEOF OB X L0 FIHEBEI T E S & Tz (Muir, Richardson, & Leaper,
2003), ZiuUZL, BEORERLODOHICEES T N EhE 2H5AMA -0 EEX D
hTnab,

[FERIC, BARDRAZRZRIC LIERICBN TS, BE SRR CRREE T 5 L0 )
fRDRE SN TWD, BlzE, Fazf—SEeT08E1E, FaaoF Lo EmiilcE
(AR Sz (HJINED, 1996 ;5 8 - g - B, 1997 ; KJE - BB - S5,
2002), ¥7o, FEWMGLEHE 2T OT N2 WG T OB 2 Hlg L 72781280 T,
FREEH—Fin L T 0mE TV TILOBYRIT I T b BRI RS E SRR LT
(NH - I8, 2003), LL, 7 /348G CIIMEBSERE AR L, BEAER
NOERFEN TR Tz, EBRBEOWHRE ~OBEED 75, EEENR RV & TibiER
ORENREE R = LN STV 5, S6IC, FORIOTFREER, H ERond
NDEIED LT TRl G BN T, Tz B — St s 7 2 WMa I A R L
TWesdsd CKIE - By, 2005),

F72, FREORGEEIC X > TRIHEOBAI Y REOGHBMER I TE RS D Z L 3|t Sh
TWo, BIZIE, MATHDLEIEDFFEYLECESR, Tz H —Sime LTl
ERIGUT LTAFRIZHE N T, FahORGEENEWE I CHEICHBEE L, FahOFIER
ZET D Z &3tz ()INEDN, 1996), £7-, WEIIEEE T ~EAE K ERL
(FEHL - DU E T, 2005), fEHEHE b FREARMET HI1E EEA~OERERR L o T\ (1
JINEDN, 2005), 7 AV AOFaEHE—Siks T 0 WE & Fahy) O OWHE 2 Lk L 7w
ZETCIE, W7 N—7L b EICEE L FOBEZER L Ty, BN OERALE I E
Rz, BB OBAERE FR L OO =0kt LFRREL0E 1 0 O 80 ik 4 7R
LTz (Emmorey et al., 2009).

INBOFATIIL, TRzl Sl 70 WME LR LRI T, HIhT
WD TFEETA XV AFFECHAFR T, WEECHAGE L SUENRARY, HORELEO L
F R e EOEFHEEEL AN B E 255, ZOXIICFHEE -SiiL THMAD
WEZXIBIT LTERIC BN T, FRfOmeA 0 @ CIHEFHREEO a5 [H]
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OEENTEZETH Y (fi)llH, 2005), &6 LFORGELHIER ENFEEOTAMY FFZHE
FRHHRIRIZ R > TV D Z ERHE STV D,

—J5, BB LIRS DT OFGEIKR LI T 217 9 Fbin Fas 2 A L Qb B
HNCEE & 22 o TER IR ERE OFAE S, OENFEEL TWD 2 OO FE L FEEORIE
PIL TV Zo0FEAHEH LW ThoBRICE W T, BICHMER ST T\ d
% (De Filippo & Lansing, 2006), S&EkHGFat ClIEH 5 OB & B O D7Dl
FELFOBICHBERE LT B0, £, F L RICK D EHAZ —AEVRH D,
it L FOREDS SIS TS 2 2 LAVRIB STV D,

IO XL, AT DL, BARFEECA XU AFE, MRS TFRTH, MR
DEVERARTFEIINTIE, FaaRBE O L FOBEBBICHEBSE T2 2 LB 5
Lo TWD, Fio, FaDORGEEIZE > THBFHIOEVDREL D Z L HREB STV
%o TIE, FaBEORBRNDR, RIS (BEREE) ShHER © B AGE G Fal 2
AL TV DIEREESIICINTS, FHFEOFTIEIRL, 3 L FOBEMBERICHSMER T D
DTHHIM, AFDaIa=lr—va VRENE R SmOAOMREEN L, FRT
SN TWD & 1TV R AAGERNS FREOM IR D72 <, AAGEICFRE 2R LT
WARRREESNILCH > THRANZH LT, B TE 2 Faiii b e &R
BExoND, 2O, RAOKRELIZEZRY, FBLFOETIIRLS, FHEOFORH)
TR ZET TOD AR BB X DD, —J7, R L RIBRICEE L ROBICHEBS R L
L LTh, BAGERSTFREIIE RSBl TREEITO 2 Lnnb, 36 LFOEEKIC
BARZ AT T2 O TR, BHIEELFO DICHEBRA T T LD T RWhrEEZ S
D, BEOWLBRIZET D8 T, TP EOT X TOFEBIZE LL T 6 TWnHDT
1372 <, BICAROZAT BN TWS Z ERH BN E 25T D (Walker-Smith, Gale, &
Findlay, 1977), ZHbDZ &b, BREMANOERIEZ, RIEE2EKTHLEEFSiH
HETDHALZZIHRMIET 52 LT, BRESFREEEHN L-ala=r—va %
179 ECORBEELZENTEDLHEER D,

% ZCARIETIE, FRRISCETER. (EREETE) SRS O Sh T D BAER IS Faf
MR, BEREENR O 2= — 3 VREBIC L DS OFEWIC L - TRE L
FOH, A, FFEOFOWTIIIED LS ITHIMFR SELD0ET A FF v I—%Z
THIEL, WINOERIZED L ) ITHIMEE S 20N EH LN T 22 L2 B E T
5. L TRERND, AAGEEFHEEFHA L2 2= —2a v 2179 L CTORERE
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BHZENTEDHLEERD,

38 WEEHIE
WHFeRTse, GUSRAEEEE, MERAOACHE, AETIEIIMIE 1 LRERTH D72 0EMET 5,

3—1 #RETA

ERE D E SIS TR ETo TV D R OHZO T AMdg 2Bk L7z, FE5r
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Figure 6 Examples of eye-gaze responses in a child
Note. Fixation points are indicated as circles.

Figure 7 Area of Interest (AOI)
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Table 3 Fixations on each AOI

Mode of communication without sign n=12 with sign n=8
Area of Interest eyes mouth hands eyes mouth hands
Numbers of fixations on each AOI 1.44 2.42 0.28 1.46 2.17 0.25
(times) a7 (@30 @1y (123 (.80  (0.35)
Fixations time per one fixation on each 0.38 0..93 0.11 0.91 1.00 0.28
AOI (seconds) (038 (042 (0.16) (057  (0.49)  (0.46)

Note. Upper stage : Mean, Lower : Standard deviation
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Figure 8 Result of two factor analysis of variance in the fixation count
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Figure 9 Result of multiple comparisons in the fixation count

Note. *p<.05, ***p<.001
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Figure 10 Kesult of two factor analysis of variance in the fixation length
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Figure 11 Result of multiple comparisons in the fixation length

Note. *p<.05, ***p<.001
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Figure 12 Examples of eye-gaze responses in a child
Note. Fixation points are indicated as circles.

Figure 13 Area of Interest (AOI)
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Table 4 Fixations on each AOI

How to read stories without sign with sign
boyin animalin boyin animalin
AOI eyes mouth letters picture picture eyes mouth  letters picture picture hands
Numbers of fixations on each AOI 1.45 2.05 1.50 4.35 1.30 2.00 1.18 0.78 4.50 1.35 0.48
(times) n=20 173 (168 (173 (142 (1.22) (1.3 (151 (125 (1.93) (0.97) (0.62)
Fixations time per one fixation on 0.42 0.70 0.59 0.52 0.41 0.64 0.60 0.23 0.56 0.46 0.21
each AQOI (seconds) n=20 0.37  (0.52) (0.76) (0.15) 0.37) (0.41) 0.57) 0.37) (0.19 (0.28) (0.24)
Read stories without sign
Mode of communication speech n=12 speech and sign n=_8
AOI eyes mouth  letters b_oy m an}mal mn eyes mouth  letters bpy mn an}mal n
picture picture picture picture
Numbers of fixations on each AOI 1.00 2.13 2.17 4.50 1.25 2.13 1.94 0.50 4.13 1.38
(times) o7 @73 (192  (1.37) (1.29) (2.349) (1700  (0.65)  (1.58) (1.19)
Fixations time per one fixation on 0.35 0.70 0.85 0.51 0.42 0.54 0.69 0.20 0.53 0.38
each AOI (seconds) (0.35)  (0.61) (0.89) (0.15) (0.41) (0.39) (0.39) (0.20) (0.16) (0.31)
Read stories with sign
Mode of communication speech n=12 speech and sign n=8
AOI eyes mouth letters bpy m an}mal M hands eyes mouth letters bpy mn an}mal N hands
picture plcture picture picture
Numbers of fixations on each AOI 1.96 1.08 1.04 5.17 1.50 0.38 2.06 1.31 0.38 3.50 1.13 0.63
(times) (1.12) (155  (1.54)  (2.05) (0.98) (0.48) (1.64) (1.53) (0.44) (1.25) (0.99) 0.79)
Fixations time per one fixation on 0.61 0.61 0.31 0.63 0.50 0.20 0.68 0.58 0.11 0.45 0.41 0.22
each AOI (seconds) (0.33) (0.64) (0.45  (0.19) (0.29)  (0.22) (0.53) (0.47) (0.15  (0.12) (027 (.27
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Read stories without sign

Ability to read Hiragana can read Hiragana n=12 can not read Hiragana n=8§
AOI eyes mouth  letters bpy m an}mal m eyes mouth  letters bpy mn an}mal mn
picture picture picture picture
Numbers of fixations on each AOI 1.18 1.73 2.45 4.45 1.36 1.78 2.44 0.33 4.22 1.22
(times) (1.06) (1400 (1.849)  (1.57) (1.29) (2.35)  (1.98)  (0.35)  (1.30) (1.20)
Fixations time per one fixation on 0.40 0.54 0.96 0.51 0.48 0.46 0.89 0.14 0.53 0.32
each AOI (seconds) n=20 (0.35) (0.38)  (0.86)  (0.16) (0.42) (0.400  (0.62)  (0.19  (0.15) (0.29)
Read stories without sign
Ability to read Hiragana can read Hiragana n=12 can not read Hiragana n=_8
AOI eyes mouth letters bpy m an}mal M hands eyes mouth letters boy m an}mal N hands
picture picture picture picture
Numbers of fixations on each AOI 2.14 1.05 1.23 4.68 1.41 0 1.83 1.33 0.22 4.28 1.28 0
(times) (1.14) (156 (152  (2.27) (1.07) (1.54) (1.52) (0449  (1.50) 0.91)
Fixations time per one fixation on 0.74 0.62 0.18 0.60 0.37 0.48 0.58 0.52 0.07 0.48 0.61 0.28
each AOI (seconds) n=20 (0.30) (0.64) (0.23)  (0.21) 0290  (0.11) 0.77 (0.48) (0.13)  (0.12) (0.05)  (0.10)

* Upper stage : Mean, Lower : Standard deviation

AOI : Area of Interest
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Figure 14 Kesult of two factor analysis of variance in the fixation count

Note. *p<.05, ***p<.001
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Figure 15 FKesult of two factor analysis of variance in the fixation length

Note. *p<.05, ***p<.001
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Read stories without sign

count
7

6

eyes mouth letters aboyina an animalin a
picture book  picture book

m without sign m with sign

Figure 16 Kesult of two factor analysis of variance in the fixation count

count

& %k ‘

eyes mouth letters aboyina an animalin a
picture book  picture book

Figure 17 Result of multiple comparisons in the fixation count

Note. *p<.05, ***p<.001
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Read stories without sign

second/count

2
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

eyes mouth letters a boy in a picture an animalin a
book picture book

m without sign m with sign

Figure 18 Kesult of two factor analysis of variance in the fixation length
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Read stories with sign

count

O B MW Ry N

eyes mouth letters aboyina an animalin a hands
picture book  picture book

m without sign m with sign

Figure 19 Kesult of two factor analysis of variance in the fixation count

count

iiﬁain

eyes mouth letters aboyina an animalin a hands
picture book  picture book

Figure 20 Result of multiple comparisons in the fixation count

Note. *p<.05, ***p<.001
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Read stories with sign

second/count
1.4

1.2

1
0.8
0.6
0.4

0.2

eyes mouth letters aboyina ananimalina hands
picture book picture book

m without sign m with sign

Figure 21 Kesult of two factor analysis of variance in the fixation length

second/count

1.4 * *

1.2

1

0.8

0.6

0.4

0.2

eyes mouth letters aboyina an animalin a hands
picture book picture book

Figure 22 Result of multiple comparisons in the fixation length
Note. *p<.05, ***p<.001
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DOWNT, “HERGEOT R T o T,

T 72 LOBEAHDE TN T D HAMFRE I OWT, Figure 23 (2 B2 Ky BT
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54



Read stories without sign

eyes mouth letters aboyina an animalin a
picture book  picture book

B canread Hiragana M can not read Hiragana

Figure 23 Kesult of two factor analysis of variance in the fixation count

seconr/count *
2

1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

eyes mouth letters aboyina an animalin a
picture book  picture book

M canread Hiragana  m can not read Hiragana

Figure 24 Result of two factor analysis of variance in the fixation length
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Read stories with sign

count
5

4.5
1
3.5
3
2.5
2
1.5
1
0.5
0

eyes mouth letters aboyina ananimalina hands
picture book picture book

M canread Hiragana M can not read Hiragana

Figure 25 Kesult of two factor analysis of variance in the fixation count

second/count
0.8

0.7
0.6
0.5
0.4
03
0.2
0.1

0

eyes mouth letters aboyina ananimalina hands
picture book picture book

M canread Hiragana M can not read Hiragana

Figure 26 Result of two factor analysis of variance in the fixation length
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