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IREREEE) (IFEMEI) OBRTIERERIENTREOMBICBNTE LA XS LT 2EE
SORAITE TN SR T TORAN IR « BB OBEMNEESATE . GFH
- 971972, WAL« BFIT1973) 2R AT, Wi (4F R, 5k BB TISES E M
A O, FRMWEERR (LUFMREN) TREICARMBTHHMMABREBTHLZOX 570
FIRE DI (BPAT1974) S0 D EEMIN S Y, MRIEEINC B 2 MITEIEE) & H#EE L
T&fo, A (1976) ZRBS MM TIZ & ST RO H I I L > T2 O X BB
BEDTL, $IICET 2FREDSLENSRITL TN,

BE ISR LA T2 9 TIC Piaget & Vinh-Bang 12X - TRAFEEDQMIRICE T 3 A1
WREhE U TiE s T A 93(Piaget, J. 1961), £ 0% & NADEE < DRI ME: 2 OIZERE
DOIPTEDRLTV D, WIBEES (1973) LFMBETY WL EMOX LI (EHED) »E
W EEIB LTINS,

F7- Whiteside ®DWf%%i3 Noton %> Stark @ Scan path O (Noton, D. & Stark,
L. 1971 a) (# b) &»6»T early age group TO“ L MENIE A NILT 2 LT AK
B8 TS BIC oW T LTV B (Whiteside, J. 1974), Whiteside o113 #KIBRRD
pattern ZFIHO b D EAE S ZRWTH D, ZF ¥4 — B (A« BF101973) @ K578
EARMEETHEND L0, L UARERIRIOIGESW b DTH S, T TENTIE
DOHHIC X » THRDO EMEFEZ LI L T 245, SN EMBFESHTE TICE - THOE,

RV ORI R IERB T e 2Rk E SN B, chE EMTILE 5 &3 % OBryan,
Boersma, Wilton 5 ®HI%E(0O’Bryan, K. & Boersma, F. 1971) (Boersma F.& Wilton, K.
1974) (Wilton K. and Boersma, F. 1974 a) (~» b) »d 3, & OWFRIIRLAENERIR TH
TEHATEI OB ERTIRP O L DOBMD EBH N ES L 2T AZ EAR LTS, EIREN
OFMIFRER L O EMMIEHET, MROMEWRZWENOREF I ERESHEMICL
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Tind, MitE Y (1973) OWMERREIERE FTOEMTRER EHEREREZREL, BH
M EBBHOTERALA (location) D&EWH S, BHHORERDOEMMNLIL LT, FRERDOT
DBEEH R EEERHREBIK ISR TR ENIEREH LTS, 20T &b 5 HEHE) D
Biflic growth error & U THTL 20 TR, ZORERITOMEK EZNITHIPHLLERD
PTCNERST B ENEORENEREMBDICHKRETHAD, DEDREBELKH LY
ROBELT 2 S PICT BB IRFRADTIEICA SN X I RERNELHHE2ED % &R
CEHROPERIERTHOREPTEMOBROMTET 2 EBULETH 5,

Vi« YROEMHERNE LOMBEICHICKESEAEIN S, REOHITLVEROHR
B2 location & time DEFEMX, KEBEOF—2MBEEVWSEZHATHEEAH L T, loca-
tion TWEav4s 7 by XEFEMLELY X+ OWSE (Yarbus, 1965), time TIREOGTOD%
DR, F—2—UFATE 2 Y a—42—FE (Kundel & Nodine 1973) (Lambert {1 1974)
BREIEAEE - TVT, FHOBBICO>OTOMFTS R EINTNS, (Monty 1975) (Young &
Sheena 1975)

UL LA SEBROMFEEOWEEZM LIZ UM, OERZICHERHE (EICH) tEsT
B &S HRBHEHRRONTERICHOON TN L RE SRS EMENICIE S X 545213
Vo MEMETCEMTICHRFREAPEL THB ENBE 0, BHATLGRICE - TREHY
BAZRLTECEN—DOORFERBRETHD, WLDO 327 L EOG BEOMEND
%o R U4 KRBRENZHMEOTT Kig/NED Ag-Ag Cl I =FmMBEAtLIn>2H 2
OTHROEOGHERERICEA S, HEEOGREMOI = & location IT#sinby, 72
R Eh Tz, (Edwards, DC 1971) k% T HEFO MO T & 72 FHho HEEAHES L
Ophthalmograph (ZUIEEE GiiEE LTEY, YWHREQKEER~OHEARELRETHD
SHEDEME X I b #AMH -7, Mackworth, N.H. (1968) 1ZIREk Lo B4 i LI
XKL, AR TR A NS /0 BRICERHBICEAL, &Ik {HEBE T
TREEELSHRE T REMICGEHEREZ Yy RF o LTz &5 & Uk, EITE - TH
W2 Fd CHEE,I SR EN, TOEMBAMICHROSELHMIEZ 2 EBHET LI, B
DOREIZDTDIDTH > TARTHOMED D TIRIENEL, HICK - TARITTEH
P INZEDBONLTH 5,

AEE L O X SRS, RILEYAERE SN T BRI B EMAZ XIER AL
HORMTESZ, ZOEMMBREHLIHICL LS E L, BAMIKIE 1. XY vFicks
TEMIZESSHZHESD, 2. EMO start R EIE&IERICED I ST B0NH 55,
3. BICEBABBEIAMIC LD LI fiEE b o TS, X SICTHEN S HEEBRBZE DR
DT DI E BB AREATRIENVEAIDREDERICODVTHER LN &V I ER,
LB ->TWVbh, £ U T HEMITRIEPINESE L o N0 RERIED S $hIRAMIKT 5 C
L, TORHIBREHMBHRENTRERFTTEETH -,

Method
Subject.

4;5~6;5 DFEEE 4567/ (C) 224, FREN (NC) 234 L EerTy
= TREER, KBTI NY v, BETFR IRBCB ORI, L, TO3ER5EM
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WEERTEMBNI BB LbONIDRRERI2Y, HRERS %, H174Th 5,

Apparatus.

EMME ek 27 A KUEN 213 Fig. 1 1CRT &L, WEREOIER 1IC K44 2 $E738)
WomgE U L v X (Cannon zoom lens TV16 25~100mm 45 Y7 4) ©&52ZVTR
Tillk« A3 255 DTH %, Main camera (Sony AVC-4300 A) dWfgid, Sub-camera
P A PR R O & & b ik Wiper T&k & H, Video Timer (VTG-33 FOR-A Co.)
CESTTFIRNEALTHCENVTRICGE SN, Wifgid Monitor OXICH B & D it
Bl sl bicd Sbh, HRKEBRAFICHIE B,

ZNid Mackworth @ J;i, (Mackworth, N.H. 1967) (Mackworth 1968) A kA & L, Hijjll

(1975) gk iNoikit%E 5~ L, U.S. Army Human Engineering Lab D4t )i
(Lambert, R.et al 1974) 28 BZICLTCHELAcbDTH b, HWBREMEY 27 LA THLYIRD
ERCiA S8 KUEN 125 5%, (&°F 1976)

Stimulus.

@La"‘p ! Stimulus board Vanderplas & Garvin (1959 a) 7$fF4 L
F21284 ¥ b KITE30M D 75 h > 5 KL (1975)
DF T A b ORERAFENREISS & IAUE
Subject Main Camera WSR3 DIINR AT EH U - 72 4B

G - MG E UTA S AR, CEfFaig)
EMA U6t U2 7 2 b TR
Lamp 2 _ Moy B S #7 VRKER 2, JEAKMA
Z:B %& ke BB R Z (LS €7 VNIIBH 2, 3 4 Ko

L

FIBA R D LIS RIRFIC HE R 9 2 IR IK
Wiper JETH Y (Vanderplas & Garvin 1959 b),

Mirror m Fig. 2 L 2 QWA RL T B, & ML E

Sub-Camera Ll 16T 2N ENTHIC GO KIEE 13 > TW
B, MEBHHT A PRZIERFIGRED A T

R Sync | Gen FIEIE 3 EN T, Tl
‘_@:‘ L°_°° Birosh e X0 A7 Fig. 3 okt
| D Video | Timer ~ RENT 2,

Monitor ";'c;o'; i o
Condition
AT E LTk 3 A2 BEL 72,
1. Relevant labeling : EERENBEZKILD
b o TS EERMICHUE#0T (2DXEI
11.23. 46. 50 R U d 0O BUE Tl 2 A o,

Fig. 1 Apparatus:----- EM mesurement FYVE, AR, T EN) XD
KUEM 2 UEHEEL—— R4 &1,
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Proto Types

(a)

Variation Types

(@) (b”) (C9) @)
Fig. 2 Shapes of stimulus.

Al VN|JVN [B [ VR|VR VN | VR VR | VN

C{VR|VR|D |VN|VN VN | VR VR [ VN

a b c d
Fig. 3 Display of Stimuli.

2. Spontaneous labelling : EERFIAS #1105 1) 5 L7150 T #ERS M DA I IC K L 4T %
{59 B —— S 4tk & 1,

3. Observation : A& (5 U WOTHIEZBIET 3120 -—— Q%M &M,

13 B e T AU, R&ﬁ SIEIE R L, %K) Zél%fbi?libf’»lm Wz Tz, FFH
AR 8 LI BOE, S AT 3 D RICTEMICH Y & 5, ORI S20M TIT H
Uy & L,

Procedure
AR D W BB E 7 BRI BT A S, U3 S R b 1z hiick v es, £olg
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b HBT, k2 EGELREREE ST, BIHIRTRIROBAKI32°, FRRKOHM 8° (4
BREORRRAE ERMITEZDET) & Ui, EMCHMTICHESRIBIRRGHRZRL, REX
L BSOS % Monitor THA L7, BIBERFENELRLLDOFEELUTHEDETIC
R iERB T T EAMICC Ll EZEA SR, COIFHPIC EM AEIC BEL vy T V7
EHT SE T

ERIB T, FNELZ 3PN (oL &EREH « SEATRIEFRINWNEOLRIZED
®2%) TOHBEPROV Y XRER 1 ABE DL L, T ORNC 4 KD SR
WEaNT, BREDO [F0] oRNTEEZHMMERTENE S/, RFICEMMLE ST,

Scoring and difinition.

Stationary time : R OWARSIEAL LICOLE LT 215/ %, SRIER E U, 0.01sec
*WiWD%ftol&MmMW'i%@wmw%&ﬂ@ﬂtmAofﬁb%Mﬁéifwb
BlLicboi 1 & LIEFMBERA I

Saccadic movement : 1 /E¥ A SMAOEH A (U M) ~d rapid movement, ik
W) 20D bRiOEMAICE & AT %% return saccadic movement RV i) L9 5,

Finish :  [EIZSUSTT 23 ERR T 2012 EMRTBROR TN E L, ThllBREZEFOEM
R CTREDHBT T,

Starting period : First stationary % 3. WINLART, 3~6EH T4 DDORL b

(X)) % scan LEHELTWNEHD,

Main period : Starting period & Concluding period % @ % { thi DB,

Concluding period : last stationary 7% 3. % 3 ~5 {8 T Finish ofr@Exdul& U TEE
ZLODATH, HBNERAEREERINC scan LTV 3R THIBRETH 2,

Results

1 KM EEBELRICDNT

ATUC DT LT (1976) BEERESNTOFEMEDONTEY, T TRENEZMKT 5IC
EED B,

WKW DL & 74 Table 1-a 1CRd, £/, TOMEFEE Fig. 4 IKERT 5,
COBEFHCK LT 2 BEROSEMTETT - 1oiER % Table 1-b 1C7RT, Score LIERMBIIEW
DOTVNRIEERZ 1 A& UEALL L,

a) SEAIMICELT, 10% ETORRFEEH BRI AR TCHS LA LD, (F=2874
P<.10) - T, ISt slicEEiaE ¢ RECIT 2 #R, RE&M4L, Ox#&@ﬁaﬁ&cﬁ
wXEMIL ol (#=2.500 df=28 P<(.02), R&MH&ESELH, RUESHEHLEOLMHEDRIC
FERERRONE» o7 (#=1.208, t=1.146), W T, BEIFIVOMN5Z, REOER %
MIED R SICIET 28 X2 & D& W I HHEBHEID S i,

b) RERE EIRERB EOMICREERERILONED -, (F=0.357) K- THTI
MERBL LG, RETHLL0R 5,

C) st REREE « IHEEUN S ICELT, 1020GEMEBLFHIE, FESREIERR
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Ronsg, (F=2.992df=2 & 39 P<.10) #f - THERMMC ¢ MELCHT 2 L5, RER
HICEL TR, £BMICERRZER Ao Bhokds, ERERBICBVLTIE, R &EBEFR
T, S&M ORBLDEBENEP T, (S 11=2045 P<<.10 O 12 =4.323 P<.01) ¥
TRRERBORSMARE, RELBOREHE « SEHERVOLHEID S BHEICHEIANED - K.
(R :t=2.964 P<.01 S :#=2.965 P<<.02) #t»T, FHRERBOREHN Kd7~1ro
HEAZS, —HEERBREE T S VOARChLH ST, —EOHMENEMEL TS &
2TH %0

Table 1. Response score,
a. Mean score, SD, e C
R - S 7 O o o -0 NC
_ - 4 1 p\
n = 17 n = § n o= 7 7 N
C| = =285 x =3000| x = 2857 / N
SD=0.639 | SD= 0.707 | SD= 0.832 3 9 / —
n = 8 n o= 7 n = 8 //
NC| = =385| x =300 x = 2375 d
SD=0.332 | SD= 1.069 | SD= 0.856 2 1
=&
b. Summary analysis of variance for condition 'D {2 "g
and conservation.
-~ e e Fig. 4 Mean score of C & NC
, Source SS df MS \ ) F in different conditions,
Condition (A) 4201 2 | 2101|2874
Conservation(B) | 0.357 | 1 |0.357 <1
(A)x(B) 4,374 1 2 | 2.187 | 2.992*
*<.10

2. HEBOERHFICONT

PULONTE& X5 BERIFICEOEM (SHE, S0, FREMEE) BEOXIILH 5
DNTVBEMRARIEOEHTH D LF, EMkTOMMZESLTH L, SHIBIIKO i
UzE (330 12 Table 2 ICRT X HICOWMNENKS~61CTEF, R, CEULLLD
DIRDNVERBTRITL TS, STHEBERGODIN (4 LT iTs, 220l (102
) kahTtenadksicBbng, T4 20MMEATRTHIZVERTT (acked) MSO#EE S
BICHOSONMRBHCIRA DN, HBATIROEHT R TRAKROMBMBICKH T 5 fixation
EFTRDMAETH B, Lo TI1EHAD 2D OHIRAETOERIEIVEL LY, £
MEUIHIT LI T B,
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Table 2. Frequency of stationaries in each condition,

a. Distribution,

Ss. i
Total

Conditions abbr,

Lacked

Relevant labeling

group—conserver R.C 6 24 o

Relevant labelmg 1
group—non conserver R. NC’ 3 12 ®

Spontaneous .

labeling group S 5 '] 20 4)

Observation-group ‘

(Non labehng group ) | 0 3 12 (3)
Total ‘ 17 68 (7)

3. HBBEA OAFIERTIC DT

BHRIIC T e b LAcb o
725 Table 3 TH % MEKIE ORI T
Bz A S, 3% R KIS BB O variation
type TV NIXJEUREWIERER I D3k - TWH
25 D) ~OVEREHIENLE (12T 5,
RO LI SNtz X D IEB A VN
MIEIC % &, Lizht» TR 27 d Non-Conserver
PAIZE T3 L &, #ifksTllons
EDICIHRERI NV NRIEICZ W T &8 & LRk
DN TH B, Fig. 5 0Vhifg7s EM map T
S« RIS L T A X D1V NRUER T O s
2L TTVBHThb, (FrH 1976)

V NBUBEO BRI N C & 3R JAT
RIHBERD OB 3EA LD AL TV S
zETHY, T ESARERRITIZE A
RICB o TNBEENDIT EEZRLTNSEL, <
N2 REREO EMIZEEBRL S 5T
M & U TABRERERMFRZRATHSE EN
Z&D. DEVHBALINMCHMEH LTS &
ST ERMICAMRZECAND TR ENS T LI
LT T, RBICHTHE2D0ED ORI
B, SEREIL TN A ED DRI HKETHY,
TNDH - T LD TAREBIRN TO R AIRIZ

33
Number of trial
(Ranges of stahonary frequency)
8~ | 5~9 [10~14 15~ |c15~19)](20~)|
16 6 @ @
0 3 5 4 ) @ |
1 7 2 6 5 (3 (2)
2 8 2 0 ) )
\ 10 24 19 15 @ ®
b, x2 test.
® ~9 10~ ‘~4‘5~
R.C 12|12 R.C| 1|28
RNC| 3| 9, s | 7|13
- i LSRR S
x2=2, 0571 x2=8, 2524
P<. 20 P<. 01
® L~4 5~9/10~
R.C| 1|11]12
3‘7 zhl
x2=10, 6067
P<. 01
® }3~9 10~ ~4 \5~9§10~
Rcim 12 7’
o}m 2 o | z| 82
X2 =3, 7402 x2=11. 3160
P<. 10 P<. 01



34 BPA) ¢ AR BREEATE D R O FF R R ST

MIREERL TH B EWVHFHRIKIL2C EBTE L S,

BEBAMIZATHELESLOREELTES  DENNITRMNIE INT X NBERE Eiln
W R A2 210, #5B, FIROBFEPEMIA® factor A3 Z 10z PRI Icr- ¥
BARZ I,

Table 3. Stationary time on each stimulus. #x <, 01
tsuru kitsutsuki inu ahiru !(\ggss
(a) mean 3. 442 2.923 2. 359 2,991
(SD) (1.890) (1. 730) (1.850) (1.585)
YA (b) mean 3.821 1.913 2. 468 2. 546 2847
N (SD) (2. 300) (1.103) (2.778) (1. 860)
Mean 3. 857 2572 | 2730 | 294
(a) mean 2.038 1.635 2. 310 1. 356
(SD) (1.323) (0. 871) (1. 520) (0. 655)
M (b, mean 2.935 1.375 2,333 1.094 L 958
R | ) (SD) (1. 407) (1. 204) (2. 468) (1.673)
)’, -
i Mean 2.642 1. 599 2. 467 1. 604
Mean(sec.) 3. 250 2. 085 2. 598 2.272 2.401
t test ‘ ** *%
Fig. 5. Examples of flat map of eve-movement.
M. N. location T.M.
Start o) Start
VN|VN  o—
VR | VR
a. Tsuru
T.M.
o Y.K
VR | VR
b. Kitsutsuki
VN [ VN
-—
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M.N
T.M.
VN | VR
c. Inu VN|] VR
© %
T.M. Y. K.

VR | VN

4. Starting period @ EHUEAMIC DT
IR D MRIBARRN Lo EoMrE () Kb, ZLTEDIINUHTANE - TS
haEBb oD Table 4 a~b TH 3, POMEBIAARREZBTOBETHBESE DN S,
ThE bR LBRRICEN, AL EERRTENBOBEEBETOE XZ EELEME
2T, EFDOEER LT AEARD 2, MARTROOOE UALEZ R FAB—ETH 5
ERBFOUNIBODNALRTOI L IBRTETHRA LRI OHZT2b0M817T4H 6 4, 2RITH
UBFROL DM 244 65, B 1EFERIHHOFERTH 2 EIp8MNEAb 20T (FR
Lic & X OBMBMOMEMRI X ICTNTREARE), B2 EEADOMENNF UK
BbhaAsbE, ABRMNIATFTET—HLTVBEBDRTHATH %,
L SICHAORATHAE D @, AR Em» L S5~k Table ¢ TH b, EFIOH
fTTHED 30, AR IEOSDMNE6#4A 5050, bLidksklyr —AHNTNSE, &1
W EDHMMA SN DB EFAITNDS,

Table 4. Starting period. : o
POAREY &4 7 B EBIC Bbh

a. Locations and directions of first stationary.

L L e . 7
*_ location| | i | 2o
. |left-top |right-top left-bottom | right-bottom | total BRI A8 DSBS Bl
Direction ~| | | 4 0 . . X
Up R 9 11 20 b‘f%i[?jg(‘_’ SDICKFER L, 12
bown | 3 ‘ 5 C ~ 6 2 UBIBOLAMERISIC L
Right | 14 | — 3 — 17 T AEICHE (Table 4-4, Ta-
c;;ﬂ S 10 - 10 0 ble5-b), FHNCKNE T TRT
i 0 0 3 2 5 N i
ique | Y | N DR, NS DEED SRPIDE
Toal [0 [ 13| 15 23 [ 68 g Lo B S -

7z fixation: R o3,
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b, Identical location and direction.

(intra-personal)

d. Time of first statlonary

f mean (sec)S D.

R.C [m 0.492  0.216

R.NC | 12 050 0.275

S L0 0712 0.349

0 \12 0.791  0.968
T |

68 0.627

HIp 5 end effect (BiH&ZIE)
MBS ICHET 5 EBbN 5,
6. 3O FEREIC DT
ILER S B A 2 0 F F TR0
FEMFOR/NE L TEZ BT &
FEICERTH 5, L UTHE
Bick &, KRADERESLDD
5 ~6 TRITT A5, YK
ORI ob DML, T
-, WMATHRILLTHS
BRERREMBRTHALELLL TN S
ENELTRURLTA LD,
LURRIR U 72 Starting, Main,
con-cluding @ 3 Wj& &L, M

Identical] o

location 0 j 0|22 ] 30 | j total
First 1 N ‘ 1 l 4 ‘ ‘ 17
stationary |Diff t| B
o et 0| W] @] <3>[ I
Second T T
ey | N 1[4l 4] 7]y
c. Direction of round in starting
Right | 4 | 3| 2] 2| 1o
round ‘ ‘
Left \ | | | | i
round 0 1 0 2 3 4

N |1 6] 1| 4 21w
8 4 5
Right round type |N-type Left round type

5. Last stationary (Finish) i
2T

BT OEMOER AR, <

DA% f@inch iE—3
LT3, (14 ZoEx) 2L
T¥% 7% Table 5-a IT/RT T &<
R %

b4, REMEERYEZD
FFEHRL T D—ICiZ T
HLTW3, 22 UAETOKKIC
W AE LB TN EDRERD
BHTHAH SN BEATH 5,

T OB K DERERNS, Kok
& b BRITH I O IR s 2
fERIRE L >TW5, (Table
5-b)o ko 2FBHO EH &
R Z b D ERD LT

bDERl-DD Table 4-¢ TH Y, O%ftRERTTL

U, S&
DTEVH

Table 5,

BEoEULTHDOh->TW5B)

S EH B 25 5 (Fik T & T+100m sec

ZDEH1E 22D

Finish—last stationary.

a. Location of finish in each stimulus.

~ location|

Ieft top rrlght top !Ieft bottom | rlght bottom l total

Tsuru (crane)

Kitsutsuki
(woodpecker)

Inu (dog)
Ahiru (duck)

Total )

b. Time of last stationary

-

S
R.C | 2
RNc}m
S 20
0 ‘ 12
¢1\ B ‘

68

| mlw o o

mean(sec)% D ‘

1. 377
0.919
1. 475
1.912

1. 419

11 /

8 0 4 17
0 11 4 ‘ 17
3 7 18
8 1‘ ‘m
9 | 1 |6

—VN stlmulus

** <. 01

IComparison with
first fixation 1=

%% <, 001

Qmo' 40,100 e
0.740 | 9.285  xxx
1,016 3.003 %%
0. 889 7140 wex
&%7} 5u/ -
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c. Tendency of end effect: increase (+) or
decrease (—) of last stationary time.

% D EATLL 7205 Table 6 D20k 5 BT F— L
W3, TDREAEREY, EOIFHOEY N
BOSE, WELP—BEEESL Ko O T
MmQCALEMA 2~3 sec ILHIEBE DR S 12 2 5
~UBIREAETH B, 0 12 0 0
FERREA0LL ED#R4TT more than 1 sec. 7 test '
stationary (1 sec. LI EDEH), less 0.5 sec, ’ Ri(: }{ NC g 0
stationary (0.5 sec LI FD{E8), return sac- 017
cade (return saccadic m. [Z 0 7i§i) & 1 sta- R ¢ B I s e N3
tionary %729 O FHREITER L7z Table R.NC s p4<'.5 58 _12033
6 Tk %, Starting period TZ 14}LlED s — - -~ | 6401
@dim SRS, RO 35D 11 0.5 I e 01 %< 05
BLUF, U7eh-> T 1M B0 OV S
B, TO X DITEFNEE 2 Stz K Table 6. Stationary in three period. %
ZIEIUDICHBIT 2 LS REMMBELLTH S | Starting| Main (Concluding
‘ perlod | period | period
b3 survey process ThHH I, M of f 482 ‘ 6 65 o 3 47
Main period 8 153211 OHHI1 44% (ol i?e;urn saccade 13 ‘ 37 D 42 7
(DD D E LB SDE, More than 1sec.| 17 | 44 o
T IIIIICI3 T ORISR & & ”’1*5"5&103 i Less 0.5 sec. 33 | 16 24
MMBZHEHICH B, }kf) }lki@@? 353D ‘1 PlEd & Mean time of a 0.707 il OéO . 0 909
SNAHIEE, PIEY EFEH R I 2% C stationary sec. | .
BHNTNWBEEFZL 5N 5E, Concluding pe-
riod {3 return saccade 73, TO¥PEKTHBZEICNHE LB UWEENRAH B, —1EF I
B2 BENb 0B84 B OHO Finish &755%, € TRE H?db FLizonhT
FEED IR D WL B D 18 EMNE & 155 confirm process WA L 5,
S start « stationary of VR
R 60 R M g otmanpeiod o st of W
A )
4 2sec
1 1lsec
mnu
[B]
1 2 sec
1 1sec
tsuru
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{suru

(D]

kitsutsuki

Brps ¢ IRBRIEE) AR D R OHEAE I RE

order of stationary

Fig. 6-b Example of EM process

@

inu

tsuru

tsuru

IG]

kitsutsuki

M c iaF
) i

S 5
M ic

2 sec

1 sec

2 sec

1 sec

1 sec

3 sec

2 sec

1 sec

1 sec

1 sec
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Fig. 6-¢ Examples of EM process

tsuru

ahiru

ahiru

1 1 sec

4 5 sec

4 4 sec

4 3 sec

4 2 sec

4 1 sec

11 sec

4 2 sec

4 1sec

Fig. 6-d Exampls of EM process

tsuru

tsuru

- 2 sec

1 1sec

1 2 sec

4 1 sec

39



40 Y ¢ IRBREERE O RE LB RET

N]
1 2 sec
1 1sec
ahiru
4 2 sec
- 1 sec
tsuru
; 4 2 sec
M iC
$ : ) 4 1 sec
kitsutsuki F
Discussion
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Rictz 205, 3. BREIIPRR]R EORIK—ERET O TH { O RMHIEICK > TRV
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2. EM® start R FMTRE A2 4 7S B0, —RRICEBRI TR TH Y, LEE
DOEETHEZ D Mkim*%ofﬁéo3%7U~®H@@cw;5uwmmﬂ@%%fiﬁi
DERTIZHERETNTHA D, o, BEHEFHTOHHTA >N end effect (RAKZIR) |
MO L THRHETE R0, MRIREZL 2550013 (1) BKRINTHEHD fob - [% %mﬁnw
ICh D —EER e M LIRS 5, (2 MO MEER- |75 %ﬁ?ﬁmeMnA%~M1¢
ERTNEDT, BEHRLUTOSE XSRS BEIRICT &RV, 3) FRGR--EBE 2 LT
KEW%&WD@%ETWiTwé,@3?ﬁﬁwéﬂéoWK;UQKODT@W%fAbﬂ
L E1EH, QUEDVTHRIRATIRI o OLNELTH, PWHROBRHDIBEDERS, &KIC
SEIT VD EL bn’cmm\o}"ﬁ’c IR MM BTN BT ENDS, FvDHBEHIERC
LI > T ARFEUIEBRTESLN, 7 0ORWESIIMEALICTEL ED, C&iFd
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MBEETE S, BrBTHARBOKASE S EM (T4 1973) LRI, Bick - THET
INAIEDO—2E LT T DI BAEFZZTHI, '
3. a) EMBRERITENEIE» SO MEE MIEL T ATFT 2 Aok (vavs =7
1968) THhE 3, —ICIREVRES 1 DL LOERE DD, YD SHEHOARMN T ERES
BN H B, KEBOWERFIZWE TR 12085 LERHARKICH e » T B, BRADS
HIEIIZEM (b o &b XONIF & LB OEY) TTUoR, COMUBROE»ICHDA
BOTNTOFEHBARILL T 2D THA D, T ORIEBITHENROBKICK > TIEHA
B BED ISP TN T 22 LD 5 D,

b) BRI TIEITT % survey process ICHOTANKTS main period 1554, TTT
B2 o0MENH D, ehEFNNOEREZE>TVAEXIICEDNE, 0&DIT 1 sec. HED
HRELTHODLNB XD L—lERIENTEC L ONIAERTH D, 25T 0.2~3
THIIT2DTHAPARERTRWELC OB EBHA STV, BEFEIZCD 1 sec. VU
o THEER3~50 fixation B HNOREORSEZTMRL TOBETTHY, TR
BAORIEE DT L THIE, 2D HBIRARLUIFEICHZ YD, e 1 2OXRXIE
FAasthEEs THCNKRE] &, MRNERNOLEEZECE TS [HOBAIERERE] &
NEHMEMELLLT OO EMESIN S,

¥ 2 OEj X3 return saccade TH YV, NEBWNILINFFEIELERMICHRIBICRY L TEE
PR @S S SIRER EM TR Z R L T TRk | oRIIELoh 3,
COEDOBIENERIC SN OMROMERREMEBELRET IO TOLDTHA I,

¢) Concluding period IZ{HAZED S 2 BB TTLBLT AT, HibHisTHE, X
main period QRN FLOIES Ik b e HEMTH 5, WA 7 77 4 —& L TIRA
LR R CONHBERE BN T E KA I L, EBENOHEAENPETLBDR L—R &,
MERENRIOBNIAGTEERS A D, KERTHEHINSOENHEZROBEMITETIEIHMEUTSE
RWOERENZ XD,
EEHHTREPBRAEZNIC o TORALEES H>—ELRNEEE T 5 T ORD 44
7, WRE LIRS TETES>KBOEORMNENBLORKEC DPAT L4 7, BBERNRIITT
KHSEL T ENBISIEI—~Ed o E b HUL AN LB URT B 24 723d 5 & 5l
ADEMOWN D SHWT X 2, RINMBZWD I BT - S EMEMBEMMRHETL 52 &3,
comfirming @ process MH LM & DO GRRLPHOCHTOREL SHMNILLEEEZ5
A, AHBOREE Lico,

Conclusion

ARIFZE TR ORI ERAGI BT B T 2 8 D EMBFEE LT & 72, $IROBFE L EMEDIC >0
TIRABEERDDICRES o teh, YHRRBRADOXZ DIKEVWEMTRI ZINTI EOEI X
NTHWADOTAHRINIEEBEITANEMEZ#E U THIEILL, TZhofic RBaEEELIE»BC
EMIHETH BT EHMZIEW] S DT - 72,
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LHARILEBEBETEDANTLIY, EMOAHEORHEK L pAB SN0, $RE=EKEDR
EDSAMMETH CHILEEBRESHO. L TOE, CobmiiiiiERernic L Tfhokigic b il
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a5z, ZBREOKEMIFAVLT, HRLILTEMBEATIOTHA 5, HORLER
BEIARORELLEI LhboTEEEZILNS,

MEBHORBRDOHABALINBEANLT TORFORRRBMELD LHOBHENTI LD
FoTROENLBDTHY, BEMICRED A H=X2%5RLTRWVWIEL, EMIIENCDO LS
BAA=ZXLOBRPEDETROFEHBRORELHESTT THOL LERE A S,

THKB, ROV ELSRBMEOREL S HUSBTOICHMIZEMOIIEAT 2E 0 o &
TIEL, —HTRHERELWALVUTARE Y — F <K&, hFERERLMICa Y br—1X
HELERES>THRELEDANT, Z20BELHMFESIRTHLTNEZ SN THA
Do
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ATVET, EREBRRIEERNGBHMEOBRNEZ T Uic, ERDPF— 2 WEAY T TOK
WKL DT LD oD TRERHOZFEEELEDLLES,
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Summary

For studing perceptual activities and EM (eye movement) processes in young child-
ren, the experiment of shape recognition with labeling and non-labeling was designed
to record searching eye movements with conservers and non-conservers in Piagian
conservation task.

The sudjects were 45 children in a kindergarten. For 17 children of them, EM was
recorded and analysed. The apparatus was an improved EM measuring system KUEN
2 by telescope zooming camera connected with TV video recording system by the
Mackworth method. Stimuli were four prototype shapes for pre-training and four
varied shapes for recognition.

In the pre-training, sudjects were divided into three conditions: Relevant-labeling,
in which they got a relevant name for each shape from experimenter; Spontaneous-
labeling, in which they named it by himself; and Odservation, in which they only
observed it to memorize.

After pre-training, children must select the same one as a prototype shape just dis-
appeared among four varied shaped placed at four corners on the panel.

As the result, all of the Observation group and half of the Spontaneous group
finished the task with a few stationaries of EM. Most children fixated at location of
their answer shapes in the last stationary which increased the time of a stationary.
This “end effect” of the last stationary is found particularly in the Observation group.

The main process of EM expresses two kind of function: matching stimuli with in-
ternal representation which needs more than 1 sec. stationary, and comparing stimuli
with each other by return saccadic movements. It is supposed that in EM process
there is dvelopemental systematization of three functions; ‘internal comparisons’,
‘ comparison in central visional field’ and ‘comparison of peripheral objects ’.



