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Gaze Control and Dexterous Manipulation of Infants Goal-Directed Actions

—A Comparison between 11 month olds and 18 month olds—

BRI - KIZAGT* - AR ™ - IR
Kazuhiro Abe, Kyohei Otsuka, Yoshimitsu Aokt and Yasuyo Minagawa

Visual sense has a great role for the hand movement. Particularly, infants control
their gaze shift and fixations proactively to use their visual sense for guiding move-
ments in goal-directed actions. However, few studies have examined precise spatial
and temporal relationships between infants’ gaze fixations and actions. This study
investigated the gaze control and dexterous manipulation of goal-directed action in
infants. The participants consisted of two groups: the younger group of 9 to 12
month-olds and the older group of 17 to 19 month-olds. While infants’ eye gaze was
measured during the motion observation task in Experiment 1, the infant's hand
movement was video recorded during the performance of the block task in Experi-
ment 2. Experiment 1 examined whether the older group would gaze at the GOAL
area proactively, while they watched the PATH area for less time than the younger
group. Experiment 2 investigated whether the older group would move their hand
with a longer deceleration phase in the motion unit and if their hand trajectory
would be more uniform than in the younger group.

The results indicated that the younger group attended more to the moving object
(Le., the PATH area) while the older group shifted their eye-gaze earlier to the goal
area. On the other hand, in Experiment 2, the younger group hardly accomplished
the block task. The results of Experiment 2, however, revealed significant differenc-
es between groups in a series of grasping behaviors as well as some significant rela-
tionships between speed or stability and quality of hand movement. Finally, the re-
sults revealed the relationship between eye-gaze and hand movement. The fixation
% in the PATH area had a significant positive correlation with the speed index of
the hand movement. This suggests that the dexterous actors in the manipulation
task could control their gaze more effectively. The present study successfully quan-
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tified eye movements and dexterous hand movement in infants thereby showing a

significant relationship between them and their development.

Key words: grasp-release motion, proactive eye movements, dexterous manipulation,
infants, real objects
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I BHOTHBE il L ko722 8, FEER1ITH 02 BHT 2EM T ARSI SR T o722 8,
Falck-Ytter & (2006) & HAUIRIN 2 FHABHEA 12 »r AR CTREON L EHEL L2 8, DES



HAYFRIEB) 2 3517 5 L) ot il il & flol - B) 25

HED, PHIRER Z M) HBYIRIG NI BT 2 8500 2 1R 23 122 12~15 » HTHET 2
CEAURIRENTZ FRICAMIZEIX N L TOMIEL B2 Y, T4 735 TOWRMBES) % E A FHI L
THH AR 2 5 C 3 22 IS B W TERYFH 5o

3. EE2: BHRE

3-1. Hi&

3-1-1. EBRENHF

SINE AR FERL LA U TH D EBR2IZFEBRL# T, 34% (WBIE16%) »BInLz. &
D) BFRK X FEERA 2001 (A5, 2002) TERMIGERE LTROLZWSINE, A& LR
ENDBME, WERSTNREN LS TR LT = WEONL Do BB E R 2. ZORKEE
T it g EIE 21 % (NBEIR9%) ©, AKTEES S (NHIE44, FI151050 » H), R #H 134
(NBIE5%, FH1808 # H) Th otz 7272 LINTIC & o TN REZR R REFDSH A % 720 7L
HERITRT
3-1-2. BRI

ZINEH TOREORH D712, EBEIIETSINEBIL, T2V NVETO Y 7 (24X24X24cm) &
BB ST, ERFELHIR Lz, EBR212BIF 22 EIIM6 0@ ) T, EEBREETH LEERY 7
A (BEXBATX RS 37.0X225X305cm) (ZFEBREDHMEL 720 KTIIMEEROFEM AR EX 2R LT
Who TOEERY 7 ZFBMEDEFR— 3 VA SE, B b CHERNEE CEREY%RITT S
DICEELRERHERT 720, BAZROFIZHEETE, 70y 228250, ~OVHE DA L7,
—HD 7T AT ) ) — AEEEEENICRERT S700, ¥4 H 25 (HDC-TM90/Panasonic/301ps,
640X480 ¥ 7 £ )V) HAEER Yy 7 ADHRAIZHKIE L7z
3-1-3. Fx
EBERLHREPBMBEEZERER Y 7 AQIEHICHE L 720 SIEFHEV. L CRELFITT 5 &5
LWia, BB B oMBE Lz, MERKTO L) ICERESI N 7Oy 212/ LT, SEN) —
FL, FY9A7L, 70892 %RETHES, V)—2AFT2L )LD ThHolz, EHEFEFIZ0RELS
TR HI 250 AT bR 72s 7272 LEIEAMEER v 7 ADFHI 2 7p o 72K 5 20 RE I L CiE
BTV 2 200 2 RERNIIBRAN L 720 SIEATREZRATICHI) LS4, [$2wha— 1), [ EF2

EXPERIMENTER

22.5cm

30.5cm

MOTHER

BELL
PARTICIPANT

BU6. FEBR2I1ZBIT H B E M
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7. EEAS 2RI B0 AR

Rl ] o lmP 2 EREIIIT-o720, T2 L) LTEMEDEF =2 3 v afif L7z,
3-1-4. F—2DONIEPE

1T IEOERF LI AT ) ) — AEHE L EFR L7z T— 8 S & L-#ITI3e647T
Ho7z 2MOBTEIMBOIRE XY — DAL T L EZ N0, F20HORE R
T % RERIC30E L, &7 2 —AD028 T3 >R L. $/27— % L LTRALZERD 2R
TEHW O VEE % 7T A7 -0 ) — ZEES B SN, TOBIZAR L7 ToEEiEr 2 Hit 5
LT T — 5 R L3 ITE Lz,

75 A7) ) = ZEENIE T4 A AT (HDC-TM90/Panasonic/301ps, 640X480 ¥ 7 + V) Trisk
L7zo BENEEOR L D701, Bl O 1V Z 30 OF IEBICHME L, BifEFs (71 —2) Zff
5L, BHOBEAE L TR L.

KU FAT-0) — AEHFHEEE —5R 72, K212 —EOEHTEIZB T 5887 « - ADERZ
RL7z0 EBR2 T, RIDOLHICERT — & 27— & LT — 7 1258 L7z, BT — #1213
E5, BMEAT Oy Z IR 2 S, 70y 7 e EEE D SRS BB F ToRE
(BLUF DTL; Duration from touching to lifting) &, IT—JV & 7% 2RISR OHET-HFE L 7z &5 5
Ty 7 E5EellMY £ ToOREN (LU DAR; Duration from arriving to releasing) @ 2O DIgHEAH -
720 HLERT— & 1%, DGO ERE.OERE AT, FE2ENT 22 L TR EE M L7z, #k
T =FE 7T AT 1)) = ZEENTOREREMAX, £6ITICBVCREER L 726 0] o 5% 7 8 {5 D
SD % & 572 MSP, Z L CT1aUTORERIZB1F 2 MR 2 Mk 2 7R L7z Accel D 2 5 L 72 (1),

FEBR2 TIER IR L BRI SR IC L > TR ONTZBEINT — % 90T L7z R3O L H IFREE
Role—HMDT T AT-)) - AE B % 6ODEE) T © — X|IHFTE AR L 720 KR L 44
BIZBWT, H5SMEOT— 5 3E6RITOTEE L Th% L7z, @Ak A ERTEOM %
EEST A 72012, tIERTEGNT, T4 T VIEICE DL EIKEIT) L L B2, & TOFHTRER
OB, EEEGHT b ITo 72

3-2. ER2DOER
EABHEDOIZEAEOSIESRICTO Yy 7% ) ) —AF 52 LE R, FIAT-) ) —AEHD

PRAEE LTI L T o 72e Z O 720K A s 1X Reaching, Touching, Grasping, Lifting @ 4%

72— AL DTLDOT =8 DHREFHARE Lize —HT, BHBHEOSMEE—ED 7 AT -1)1) —
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F1. HEBFHGEHE —
DTL(Touching~Lifting)
DAR(Arriving~ Releasing)
B R E (MAX)*2
=R E DSD(MSP)
InEEEFREIE| & (Accel-D)*3
Reaching

Touching

Grasping

Lifting

Arriving

Releasing

*1; BALIEBESE (7 L—2a%)
*2; BN mm/sec
*3; (MAX P E T 7 L— A 8/1 3470 7 L—450-0.5

2 HEBT = — ADEF

Reaching TouchingD E Al E T D HARE

Touching JOvo(Zfiih - BRE

Grasping 20y %iE AR

Lifting EEEHISTOVINTELITHES LA ST BRE
Arriving NDIHICHEFNDLTHEEL-EE

Releasing JOvyEREITFEISEEL-BRR

AEBI R ZEMRT A LS D, KUK LEFHEEH CEHIi L, 2O/l o THRa %2175
720
3-2-1. —ENOJ 5 XA TEE)CH T BRI S

DTLIZOWTHIED B WHIRIEZIT > 720 TOFE, KM8D L )12, HWAEMHIMEARIEL Y, DTL
WHE BT » o7z (1(19) =—426, p<01)o FEEB) 7 = — AOFT1E, FERL & RIS T % W%
Wl 72, Ain#EL 7 = — X (Reaching, Touching, Grasping, Lifting) 12 2W T 2K D55 FmiT %
10720 ZORE, AhiX 7 = — AOFERZLHENEH (F(3,57) =804, p<05) & AROHE L E5hHR
(F(1,19)=3165, p<01) A SN7z (M9, ThtEsL LTHEX 7 = — XD HAEH O HAL TR
MEZAT o 72/ R, ETOMAEHLEIIBWTHBEZHMENRIEO SN, Thbb, 07 x—
ANZBWT L EHBMEEDOE RS - 72708, ¥ 12 Reaching 12 BW T ZF DR EDHAH o 72 (Reaching
F(1,76)=31.73, p<.0001, Touching: F(1,76) =559, p<.03, Grasping: F(1,76)=5.06, p<<.04, Lifting:
F(1,76) =559, p<<03, ¥19), HFAMMEEIIBIT S 7 2 — AENIZ S FALFERENA SN (KA
F(3,57) =815, p<01, m Him#:: F(3,57)=1068, p<0l.)0 DO HMEHETIA 7V FEICLHEE
W E 7o, FO/%, HEEEICLY) 72— XOREHMAG DY THEEDEN R > Tz, KA
i 7% T 1x Reaching 7% Touching & Lifting & ¥, Grasping #* Touching & Lifting & V), & &5 A2V
Motz (p<0l)o —JF7T, & Hie#ETIdGrasping 7% Reaching, Touching & Lifting & 1) A & 25 S MK
otz (p<01)s T2 XY, Reaching, Touching, Grasping% L T Lifting®»4 7 = — A2BWT, &
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#3. HT— % L L COERFHIA S0
Phase Score
i . Reaching *FERAETTETND
*FEZFACTETLS
*FHABEULRAE TEFESA TS
ii . Touching ii—1 *®RFIEE@IIZHND
*EIEREAKRICHN D
i -2 *EMSHEAKICHMND
*FIENSEAKITAND
* NELEEMFIENLEAKIZHN D
*BIE Lt DIEN FEFICTEAKRICiND
i -3 *EXECTHEAKREI7ZIINTD
* R L—R(ZEHAREIHLD
iii. Grasping *E R
*ZEOREABHE
*ELVMEFAIBE
*Z UV REAIEE
xELMEFAEE
*FHAKIBHE
*E L FIKIEHE
iv. Lifting *FHDONELEF->THL LTS
*xBE FICHL LTS
V. Arriving V-1 *RANEERFICEBARDNRZDMEIZEL
*NANELERFICEARDRZISMEICHD
v-2 *RICHLTRBEU LGB ICHEAKREES
¥R L CE Y AL E TR A AR EE S
Vi. Releasing Vvi-1 *FZHELL EIZEIK
*FHARBELRAETAHET S
Vi-2 *FHNRDHMIZE-LTLNS
*FENRDFICFELOTLVEL
Vi-3 ) —REBEATTED
*NDPTY)—RT D
*NDEDRBLEFMETI)—RT S

—y

WN=IN=IN=IN=IN=IN=IJIOOOTPHEWN=IN=IEWN=IN=WN

AR A T 12 L X Reaching DI SISO AKX LD H D 2 L D5 otz ThabbAMIZL D &
BH) 7 2 — X BIT LB R B 2 LAVRE NI,
3-2-2. DTL, Reaching, Touching, Grasping, Lifting {Z (7 2 &£ 7E B £ (CA) & DR 4R
MEEDZINIE D5 BHFHHIE H D155 & CAOMBGIT 21T o720 ZO#ER, CAIZUTOREL A
HELMBEAA SNz vs DTL: »=—64, t(20) =—377, p<.01, vs Reaching: »=.77, t(20) =544, p<01,
vs Touching: »=.69, t(20) =4.32, p<<.01, vs Lifting: »=58, +(20) =3.18, p<<01. L#* L Grasping & |3 H =
HAHBEDSTED BN o 720 r=.39, t(20) =1.92, p>.05.
3-2-3. MBOEEFHT—2IZHFZERRHT EEEHT
MO EB 7 — % (DTL, Reaching, Touching, Grasping, Lifting) 2 L CE BRI %17 - 725
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40 -

- p<.01

g 35 1 1

230

=

3

2 25 A

on

=)

= 20 4

=4

=

= 15 4

£

S

= 10 A

.2 (77

E Z

5 5 /

: %
0 i’

young older

8. DTL DHEMH

myoung Bolder

100% -

90% -+

80% o

70%

60%

50% A

40% +

Proficiency %

30%

20%

10% A

0% -
Reaching Touching Grasping Lifting

(9. FEEY7 = — XOG R BT D B I

R, DTLx2tEAHE L, tho4>0RELM AL LR S 7z (R*=043: DTL=
—0.24reach+0.02touch—0.56grasp—0.61 lift+93.03, F(4,16) =3.02, p<.05), Z il X 1) Reaching, Touch-
ing, Grasping, Lifting D#EE A DTL Z#3iHT 2 &£ 52 72,

3-2-4. SHBMBEOEET—2ICHF2ERRPIT EHEELI T

AT R IR LT X COEBEHIEE 2 77— DR E L72o AERTIE, 28T —
MG EDCHN T — 5 3l 52, &5\ eEBEHEEE B CHE 2 OO0 21X 5720
2, RN T =¥ 5ioFExr & o7,

ZOREE, FomE#EE (MAX) & Grasping DFGEE (r=—179, t(12) =—442, p<01) (X10), 6
AT OREEE OZEREFE (MSP) & Arriving D#GEE (r=—62, t(12) =—271, p<.03) , MSP &
Releasing (r=—255, t(12)=—229, p<<.05) (X11) ICEELZBOMHBERFNZENRD LN, b
FTDOAE = FAEWIE & Grasping DE I3V 2 &R L (M10), %6317 Trisk L 72 T & i
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90%
so% | °
1% | ¢
60%

50%

Grasping quality
[ ]

40%

30% L
500 600 700 800 900

the value of maxium speed (MAX)

[X10. MAX & Grasping D4

100% 100%
95% 95%
90% 90%

B 2

=85% 85% 3

= =]

= =

n80% 80% 2

=} =

2 g

g 75% 75% =

~
70% 70%
65% 65%
.
60% 60%
50 100 150 200 250

Mean SD of max speed value in 6 trials

11. MSP & Arriving, MSP & Releasing M FHR

12X 5D EAVNEWIT & Arriving & Releasing DEAE W2 & 2R (K11),

3-3. MEFRE (EBR1) CEBRE (EER2) OHEREIER

SITRRIZ164 (NBR74) <, KAKH6Y (WBIR3%)  @mAEE10% (NBR4%4) Tho
720 COI6HITERL L 2L BB RIWRELT - EF LT 2O T T a » CIHHEHRE
CERRE TR SN T — 2 L TR R T R 1T o 720
3-3-1. MBICHIREET — &2 &EET — 2 2 AV AHEESH

FEFITHEON-Z) THEBERE L GOALETAFR L, KAKLSAROLELTOARET s
LMk 7292822 D DTL, Reaching, Touching, Grasping, Lifting ® 52 OEB)DFRIEDFHEIIZ DWW THHT
L7ze ZOfF, PATHITY 7HHHENSDTL L AELRIEOMBEER L7 (r=49, t(15) =219, p<05.).
CHUIIHEREICBWTPATHL Y 72 H £ ) ER L 2 WS ILEEFEIC B 2 DTLAE W2 &
N Y (A
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0.20
= 0.15 ]
5=
=]
g 0.10 ¥=.70, p=.02
-
7
§ 5 0.05 ° /. A
D
.E g 0.00 7
o 9 10% 38 50%
g< 005 | P o
o o~
2 -0.10 >
=
2 015 N=10 ()
-0.20
Fixation % in PATH area

12. PATHE#HE L Accel-D OFHE

3-32. SHABEICSIIRET—2EBHT -2 2BV /-EESHR

WMETF— 7 O2iREE RURLZEE T — & OLBEIIS L CHBGI 217> 720 ZOfEE, K12
DL ICPATHT ) 7RI AR E S (Accel-D) 1IZBWTAHEZIEOMMEANR SN (=170,
£(9) =292, p<.03)o ZAUIMEREIZBWTPATHIZY 725 T VIEHR L 2WSINIEILEEEEICE
W Accel DYV Z & #IR L7z,

34, E®
3-4-1. B#ICEdHESWMMESOE: KM &= AMBDLR

MO T —# o 75 X 7E#2 & F 415 DTL, Reaching, Touching, Grasping, Lifting ? 52
OFEENDFRIEIZ BN TIT 572, FRROES5 DO DBIEZIC BV CHMICHEI FNAEEE D L LR En
720 MMZ T, EIEHE (CA) &, DTL L OFERHAOHMB, Reaching, Touching, Lifting & Z LA
BERIEOMBEIIRENT TNHOFRERITAEEHEA T 12 EDTLA < %2 1, Reaching, Touching,
Liftng DE b H\W 2 & 2R L7z HAMICHEICE S R T—HD 7 7 XA TEHIHET D EWVR Do
—7J5C, Reaching, Touching, Grasping % L C Lifting ™4 7 = — A2 BWT, KA #GHIZE BRIt
~Reaching DGO ARKELREN D H 2 & D55 H > 72s von Hofsten & Ronnquist (1988) 1% [1) —F
B2 DI L CFORE Z#in 282 &) FRIREIZAERZ LS » AR TRAICIET 5] & FER
FICHE L Cwb, X o TReaching ®#GE 3 Touching, Grasping, Lifting & [t-_XT12~18 » HIZ X D
WL, F212~13 » HIZBKENROND LEZ 5N D,

ARF7E12 BT DTL Ofif % il 4 5 Reaching, Touching, Grasping, Lifting Z #7254 & L 7z BUF
DFREIICER & 7ze 2IUZE D&V Reaching, Touching, Grasping, Lifting 12 & - T, il 7
Oy 72 ChaoRE BTS2 ET, LDEVRHTERTELZL2RELTWS, 2% ) DTLD
FEW—ED T T ATTHONEORS ML TnEHE VR L),

—T, EAMEINEREE L TC—ELRANDOY ) = 2782 L b hho ol EET L, 7
FAT V) = ABENIBWTHEERTRELHHMENI DL LEZONDL, ThbbETIAT 1)) —
ZGEE), HFI2) ) = AEBNIBWTERIZ » A5 17 r HOMICKE L3SENERH L L VR D,
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ZDTIEGesell 5 (1940) 1I2HZRENTWTC, HEHIEFLLE D) ) — R EEFIEEE ) 4% 12 - A
PO 2RI TIET H EBNT WD,

Gesellb (1940) I2& 2 1FE TR ) — AEBOHHGENOFEIIBITL T VAT - TH AL
BEEDSIERICE Ve ZOORFEBRTHRARR & L2 RN OA£ZI~12 » ARIERICHLTY ) —
AT I EALERIE LoV b, —FTRABHIHED 70y 72 U2) ) —A L%
PolzHHDO1 oL LT, BMAMESS 2 SNHRELZHBET, TFX—2a Uy ahr o7z
ZrbEZHND,

3-4-2. S AEGEICHTZEEHOE, RE, 52F, BFOMER

Fitts (1954) ZAE— F—IEMES FL— P+ 7OBBRERL T2, ZOBRMEIEZD 5@ 5 H5HIC
RELTWAEnbILTWwh (Heitz, 2014) o AEBETIXEHWREOARDEH T — 7 1I2BWTH1LIIR
L7230, MAX & Grasping l[CEELZBADOHEP RSNz THET0O A Y — K5 W & Grasping D
iz, PORAE— FPHEWE GraspingDEIZEWZ E 2R L TWhH, TOEBRERIZAY - F-IE
MESPL—FF7OBRIZFELRVEWVR B,

A5 U HAIRIMEE 24 ) R 3B, S0 FOEIZ S, 205002 RANTHENZLDOERTD,
Z O EBFLPR IR O TH—JI1Z 7% 5 (Morasso, 1981; Collewijn, Erkelens, & Steinman, 1988) . AXFEERT
ERI21R L728 Y, MSP (Rl OfZE#E(R#E) & Arriving, MSP & Releasing lIZBW A E LA D
PR SN0 IO ORRIIZEFITTOFORSHEIZIES D EH/NE v E Arriving & Releasing
DEFEHNZ EERL TS, ZOEBREROZLEILIEATED? S b HFF S D, AFEHRT, MSPiE
EENO—FEEL R IIBEE LTHALZ-OT, AL I A7 -0 —Rdsh &0 R LFETT 254,
MSP DESRE V&) 2 L IETFOEBBPOLHRIEE KL T 5 L H%T 2 LA TE S, Konczak
5 (1997) (3E8H = EB O FEE I X o TF OB & OZFRMEIIHIH S b LT w5, Lo TMSP
DEDVINEWIT & Arriving & Releasing DB AN L L TWw b &) REEEOFEF X Konczak 5 (1997) @
FERETFIE L Ve S5121E, MSPOEAVNE W, —FEO B EE) D B 752 F T Arriving & Releasing
DEARMEL TS ELBRT LI EATES, TNIFREEB O BB % K S TOMBEDO D E NS L
$5 2 k& LUTHEST T 5 Harris & Wolpert (1998) Oi/NEBF R E b TIE L 2V,

3-4-3. RIGHIE & MAmEE D RIfR

H ORI 1 31 2 2.4 YA O LR IE & R E) & OBIRIC O W T EER] &L EBR2 DR R, b ELE
T 5, PATHZY 7HMEIEIDTL L FEARIEOMHMEZ R L7ze SHUIHREREIZBWTPATHZY 7
HFTNEHRLZVESINEIGEEEICB T2 DTLAE NI E2ERLTVD, Stz 2 & —Ho
7T AT E) & R THEATTE 22 NBIATEBIZEREIZ B W T PATH ) 7 ORI A K
RGNy — o R ER X EL L) T & TH A, Johansson H (2001) XA HIAN 2 BHTES) 12 B
VT B VRl 2 B O HIENC BT R E 2 o & FELTWwWb, & OFEEFE Johansson 5
(2001) DFEHRED—EHT LD TH b,

AR OVWTIEKIZO L 912, PATHI ) 7EBZE L Accel DIZHEZRIEOMHENR 57z,
CHIIHEREIZBWTPATHL ) 72 & £ D IEHR L 2 WS I EBREIZ BV T Accel DV
ZEERL TS, AccelDDEN/NS VT E1F, i e R OEE) L= v P THERENTWE 7T R
7)) = ZAEFIB T, FEOBM AR IRV E W B, Claxton (2003) 1 #5H % fi&ESh 12
IR & D D RV 2SN ETH S Lk T b, Lo C, MFEO HIIRINES) % #1523 4 B
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12, BhvwTw stk (B, PATHIZY 7) % RGaWEIRE LSy — v 2 BRI 22M81E,
FE B 2 BV T b PR ORI 2 @ E5) 8y — V2 RT LW R b,

4, MEER

BREHEEIC BT, @A (18 » AR 1M AEE: (11 » AR) &HEL T, PATHTY 7EHHE
LKL, FALDRWSY 43IV 7 TGOAL L) TICTFHMBEHZ T Tz, Z D% 1T Johans-
son b (2001) RAEDS (2002) &\ o 7BITIIIE 2 RS 55, ARWIETIET A4 7HHTH 1Rl
BOALSRSEIRMOTFHEEEZ AR S S 2 L 2R L2, EHEREICB VT, K BREERE
ELT—HLANY) =278 %3 ACERSE R om0 0, —B8O 7 I A7 1)) — ZAEHE
AT CE ol —FHT, —#D 75 A 7 EE) % 4 Reaching, Touching, Grasping,
Lifting 7 = — X2 BT, RERL Y, 5ABEDTHVE O E\: Reaching, Touching, Grasping, Lift-
ing #17\vy, FHUEWDTL ORI 42— D 75 A FEEID TR o 72 2 EATRB E Nz, &
LICAFEERTIX, SAKHEICBYT, L 0&aHZ2NBILHEERORWVES Sy — v 2R L7,
Claxton & (2003) (X#EffE S % Z3 2 FRGIEREOE, KATEEEM R 50125 L, 104 A
BIZEZWERE 2R T AEINSY — VERELVIEZRELTWAH, Lo THFIATS- ) —2
BB BT BRI 2 BB T R I A 12 12~17 7 AICISET A TTREM AN W 2 L AVRIE S 7z,

Flanagan & (2003) 1%, ANIMBEEMEHRLGEEICB WL HEHFREE FKICE—y -7 0 s 5 4
FFEITEED ERRTVD, &2 THETNE HIIBIEREICB T 5 B & TomHE s B R Eme & k%
WZHBLLTWAETHE, ZOREWT 2, 15138 ETFoOHHFHIIB W CEIEED TI/FRE & AE
WCRFETH L EFRL T2, 2F ), BHHESFOB) X & BE 2RI, ZHMIBEZ > T
EV) T ETHE, RIFFETIE, EEBRLE 20 EZ BTN L, FLYBOMMEHE & HAgigmE
B & OFFMAY - ZRIGBEEIZEREICHLNIZTEIE 2 HOOEDE LTW e, e LT, R
B, POESy, WA CREM CORBEMMEI R LS 2L, FAMEOMELMHERT LI LB TE 7,
Lo L, A EEEDER) T — y RS T E h o2 & b & ) S A E S 0 5658 2185 DI 2
RIS SN LD oTze Lo TAE, AR (14, 15 7 AW ZEEL, X 0l R CHE R H)
T & Pt E B O FZ AR A 2 BT 3 2 LD S o

MR PR E B FERE, FRABRREIC DWW CH MM ISENIZE 2 1T 2 & ORI SRR aIc o T
DAL PICT LI ENTE L, TNH OEREILS 4 OREL B ICHEER L 25 5ET 5 &
ZrbNb, Bl FHBEHEDONT > AR 52 LT, JALBEREOHH L LD DT 512 JE
BIBIENTEL L0 5. VMG ERE EMIER T2 28T, FLRITHEFOINEHIFINIZSH
LYK L, ) —FR T ITATHEMIZETTLIENTEX L, EHIZIEBFTELEOTA Y7 b
WKBWTHFEFICEETH), TNICEDVIIa=Tr—2 3 VREFEORIIDIEEII O 4055 WA
EWEEZ LMD,

ARWFe IR A (11 7 BIR) & AEEE (18 » AIY) 1B\ CHARHIE & MALER) O Z6E A 2
HEWTR ARG L7z AERIC & D WA EE) 235 5E L, HLRHTHE & &S & o, 2L T/ 7 A 7w
DWHLET OE & BB OFOEFIFEOMIC L —BOMFErH LI L 2R L. INETHOEL DA
WIREBIIZE L e ), INSDOMEFEEO DR, L) HEHHEIEVERE T CERMIIR L7z
Zk, BBMEESOMRERLIEICERNDLEEZ N D,
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—HT, AWMEORFL LT, RO3EDH 5, H— I REREOMMEHI SR 7 Do 72 AT 5
N5, ML EB) O A MR 3 5 ITHA L EB O RIFEEHISLETH b, LoT, 4%, RIEE]
210z, EBRIE LA M ET L Lz, BRIMEBROHEMLER 2RI L, #HEL FoH)
EOMHA LT L LERD Lo 7277 LEER R ClEFLY B OB ERE O EHIN T FLA VR 12 8 vl BE 2 5T
HFEED R0, SRAKTL2LERD L, H02, REBRTIEIZ A7 -1 ) — ZEHIIBWTF
TEOMAES O AER L, BRERE, Newvoz X ) KFWZAES, >F )HAESIZOWTIEERE
Ladofz g ons, EBR212BWT, 18y ARIIIIEALEK L 7uy 7 2 RICANLZ &
BHRTWz, LarL, BRBEOLERIAYNEOR O T Y b u—VolkEEx 1, BEOLEEDIM
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