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YHREDIER . R ~NIC & - THEBREHD
BbnHiRRLb%w (x?=5.47, df=6) &
LMY o iz, £ THHRSEEECIOW
THREd Ny, TR, 2RE LTI 2
ERLBL W WMk (=
84.69, df=3, P <.005),
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"y
o

Edl

MaENERERIZ, TOHORAFEI N HEE
D [HFEa] 2HBENFTOHTE, LWIHIFE
Thd, Z DR, EANNR & L > T BN
WERHE I EBEAERIL 22l ) (A Z B L
LTRITEDTNSE, EWIHIETHD, ZDH
BAilz BN TS, & v ) FER L LICEERR
PEBENEMEN icatfiLicnThhiL, £
DRIV TREZRBELTHICL ) »hA
Zew (K, 1976), Bl ELREBBREL L
B2z, MBI EZT DL D +45r 7 B (Bem,
1970) %o, MBEHICH) MY -5 L T35 +5 4B

(Stevenson & Zigler, 1957 Zigler, 1961) %
Ex fIErDRTHIEL TRl b %\,
AR TIZ, ZHU, BUREIEREHOICITL



SEIzE - TEREENL,

22T BIFRROBBORERS L %
BYILIRME E BRIBE B L OR™BNE NS NE
Wi, RHREEREBE L ) critical 2RI TD
% performance # F2'h ) ICRETT 5 HE ¢
oz,
(DIt B

ARSIV CTIRIBE L A FEDHRRIL,
Bruner, Goodnow & Austin (1956) %7 8%
EETNEBIG %5 0h%, REMNEE L E4
B L DIEABVERTTE LI ENT, B
N DR = (A

DIRTT + DA B HLIFHE, gL TR
MELTEELL LW, I, EEICE(ZA-
rehTHhHb,Fig 4(a) THLA%EY  PF
BARL ZCELNLDITTFRENE RE
BEThor2ht, ZnTH PF2NF 8245 LT
TH-1z,

Tio, HEHEBEIE - AEHE DA EWVIC
o THRES NS RBEAHE, BRA—F
LIE - ABHMORD BHLRE (EF#L S
IFREIDRORNEND 1D, AERES. IR
WD & I3 DfEE IKTT & HUDIT 5,)Ic
& HHEBIEAHBICNNTL, RFLLT
P—HREN—RDEEH KL $h 12,

DEn&Eix, REDL~MTH D Led b,
RELNYEE A, MEER (H— FEDE) LI
BIEHR (IF - ABHR) <L a#ElT. T+
L2 fTaeb T WBL2EKRLTWS, I
IE B LR 2 ROBITTRIAET 2 &5,
{RERMRFE T RIS MT 5  PH Bl o flfv B (£
BRIV~ TE0%LUT) T, REBICHEHS LT
W3, B, BEATICNT 2 ELIRE A, 1] -
M ERY ST L T BHBEERLTWS, 2
i, EFE K oME . LRIRTE S,

Fig. 513 BEaugiic kL 2 &n REFL X
WICHb & e WREIBORREE | ERTEZE
N, BELVSADER L HBREDECERAL
PIZL TV HCHERET. ROFTENS W PF
Re P—ROFREEE L FLLWCRET,
I GEEEL Ty b 8, Fig 4 nEgRERIc
LIS T, FEREE LRFEEICIT, RERRIC
T S r DB L ESH S, LV IHIEELTR
BlLTw3,

T 2 TURHEEFE B performance A E
EL RSN,

(QIREHEEE & iEH

£¥. RELVL, KEEERE~DHE
ITBABRIC B b (Table 3.), Blb | JERFFE
RFHLD ECRMEEEL TS, 0
£13 .Gholson et al.(1976) .Morello et al.(1977)
D, EREZERIRATVAIL T2 ERT, &
WIHRE—RFEL TS, LA L., Morello
et al DERFMIT, WHBMBRETH- 105

L BIRT A7 (HE#) 2L TWHH

IRSREEATEN & RIS RISl AFFR
TORETR., FELAVWESOHEbAL R
0127 OITH % H5FT 2 DHURBHRIEATHI &
EZLHND, LI, MEMEOREE L Ll
b, T, #REED, BELEHLEE
B h— FEAGIC IS - 22 0 T 7 SRR 7 UG
EEIRT LY, Z0TENE, — R TL A
FATIEELLNS,
SEMRBOREBEEHI DR L v, REHIR
BEE AU INT 2 BB EE RV~ B
BEENMEIC L 223 HbNAkh» -7z (Table
5.), S, EHENELFHROE HILE L
LE-T, HBRENZMEIHEIE (cognitive
strain) A4EVEEREL TW5, B (1977)
13, KHEFWERE L L 281 ITOMAER R
BT SR EA B T IS MY B 100%12 55V M R



BEERSGPONLELZWLHIC LA B
RIS B 1RFEE (MCA=8/5) & . K¥4HN T
DEIL, KD, TLHFREDENHERIKE
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BEiZ, HBREFRRLEEL 2RITTHER
HEICOWTE, FLREMELIC L6 3,
REBELETIILC . TN 4HNORN 2 8720
PERLC ZI25REEELL TS
(Table 5), Z #1id ., [HIREAZHIZHMT 5 input
BETTHLHFALTEWEOBELNTH
D, FNHMN L BOPIESRDOBETH 5,

%

3

AR T, ERE. ERSEK, R EL
. RENRREES THORMEER, HEER,
HREERELY EELMELE LT, #BEKRNE
BORE (RELVNL) O#ICE S, LREL
BEEE DR L 72 DBV AR S Nz,
ZITHLMICINHEIT, 1) EREEER
FEICIZ, RITOETICHB - L EREBEDBLN
KICENDH B, i) ERSEICHOWTE, RF
VAL L BER GV, ke L T2 SHEMAR
L&, i) RBREEIR., EREEOHIRE
HLVH3EETE 5, iv) REARHEEE
RTORBEERICITEZN L\, v) ELHEE
# (PF %+Pl &+Pl +PH &) 1. #E 2ERK
R8Tl JERTERE, P EIBE, RFEEDIIC,
37.5%.57.2%.73.1% (cf. Fig. 5(b)) T& -
7o vi) HRAGERLEIZ, REFLV~Lol b edt
S Ediotz, EVWIETH-T,

BELY, BRFLNAOFERIT, kokic
HRIND,

(FEREFEIZ, EHRE. ERSEIC, & T

DTS T—HEIC BV, T2, REFEICH
NCELDRBPLEEZ TV, BLARRNOEH
B, RENIVAONRELES ., FEY
IS BAROBE Sl 2 ¥, (RBUD % XH.)

ORFEIL, RITOETICHL > TERFE
CIRRASERD LT 2L ) H EREEK
B EEbL v, RBIZERFEL VEER
iz << BYWELHIERO BB LR
BEARRLEE S THEERO . KB~
3T R AER I 3 VNP RE TH B,
(RN —IRIFEHE N 12,)

() EE T2, ERENTEUL. JERES.
RIFEZENE L6 & LED U, BEVEEDOBD
NHIZDOWTLENF L, T2, BLEHRRD
WPl AR, EREFE LRFEOH
MThd, (HH%EFF)

Fro, ERIFLVLEML T, EERE
HE Rl L NEIL, TLHBRDBBENE
KRTEHEHTED, (W% )

AR TIE, RBEORENKRREZIBIEL L
EZLNBREHICHVTH, BRLTVWBIK
BHEHBEREOTBONICIERBHEZOAY
AL FEH, input EHOBRME TEUCAEINT
W3, EWHIHEEICSL > THLMIZE N,

RESN/FHRE . BENLIERENHEZIC
doTHhAMEN TR (& > THIBZER
(HF) B> TV BDHFARTHEELT
L, JNREMELNDEIIFET S INEED
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), HIZAEH A R DPEKRKINTN B,

*cf. H (1978)



X [

Bem, S. L. 1970 The role of comprehention
in childre's problem solving. Developm.
Psychol., 2, 351-358

Beth, E. W. & Piaget, J. 1966 Mathematical
epistemology and psychology. Dordrecht
-Holland : Reidel

Boersma, F. J. & Wilton, K. M. 1974 Eye
movements and conservation accelera-
tion. J. Exp. Child Psychol., 17, 49-60

Boersma, F. J. & Wilton, K. M. 1976 Eye
movements and conservation accelera-
tion in mildly retarded children. Awnzer.
J. Mental Deficiency, 80, 636-643

Bruner, J. S., Goodnow, J. L. & Austin, G. A.
1956 A study of thinking. New York:
Wiley

Gelman, R. 1969 Conservation acquisition :
A problem of learning to attend to rel-
evant attributes. J. Exp. Child Psychol,,
7, 167-187

Gholson, B, Le'vine, M. & Phillips, S. 1972
Hypothesis, strategies, and stereotypes
in discrimination learning. /. Exp. Child
Psychol., 13, 423-446

Gholson, B., O'Connor, J. & Stern, I. 1976
Hypothesis sampling systems among
preoperational and concrete operational
kindergarten children. /. Exp. Child Psy-
chol., 21, 61-76

Hunziker, HW. 1970 Visuelle Informations:
aufnahme und Intelligenz : Eine Unter-
suchung iiber die Augenfixationen beim
Problem-losen. Schweiz. Z. f. Psychol.,
29, 165-171

Inhelder, B. & Piaget, J. 1958 The growth
of logical thinking from childhood to
adolescence : An essay on the construc-
tion of formal operation structure. New
York : Basic Books

Levine, M. 1966 Hypothesis behavior by
human during discrimination learning. /.
Exp. Psychol., 71, 331-338

Morello, V. J., Turner, R. R. & Reed, N. E.
1977 Problem-solving strategies on a
partial reinforcement task :Effects of
socioeconomic status and cognitive
level. [ Exp. Child Psychol., 24, 74-85

O'Bryan, K. G. & Boersma, F. J. 1971 Eye
movements, perceptual activity, and
conservation development. [ Exp. Child
Psychol., 12, 157-169

Piaget, J. 1952 La psychologie de L'intelli-
gence. (i £ W5 - BIRRAR g
LEE] 27 3EE  1967)

HAKEAR 1976 MENEE BRAR ()

[BE&.0EY¥] KEARE 89-113

Stevenson, H. W. & Zigler, E. F. 1957 Dis-
crimination learning and rigidity in
normal and feebleminded individuals.
[ Pers., 25, 699-711

HrpfRty 1977 MEMRRBRE L L THEE,
TEICHERE, 18, 75-94

HrpRt 1978 1HMMELERBICINT 2IRHE
B EROMENR, BAHF LHEES
F20mEm3CHE, 234-235

Weir, MW. 1964 Developmental changes
in problem-solving strategies. Psychol.
Rev., 71, 473-490

Wilton, K. M. & Boersma, F. J. 1974 Eye

movements and conservation develop-



ment in mildly retarded and nonretard-
ed children. Amer. | Mental Deficiency,
79, 285-291

Zigler, E. 1961 Social deprivation and rigidity
in the performance of feebleminded
children. J Abnorm.
62, 413-421

Soc.  Psychol.,

3 ie

FHREEDH S ICH L Y REEIEEL WAL

7o, BPERFSCHEER (EEFHIRIC, L b RS
LET, £/, B SHroBl e oz Lo
(EE L A RVA ALY AL i e 23 st 1T g - e = SR 2 e
FENZS vy 7O B HILERL EITZT,
BHinlEREE, HLAZWEIGH2IRHEL T
Wwizrinwis, BEAESHREER FRERSCES
FAZLIT AR, #HumiseE, FREZ/EZNLER
E—FEICIT SR MRERE BoT Lo E 2 MY
L. BBAICERCBMBEL T, B, BRERY
FRBEHTO W MERERERE  BHFSK
RN EE L BB NI, L2 LNBTEELT
BEwEBwEd, (19784£10 18 B 513)

ABSTRACT

A DEVELOPMENTAL STUDY OF VISUAL FIXATION AND HYPOTHESIS REVISION
ON THE CONCEPT ATTAINMENT TASK

TOSHIYA TANAKA

The present study was designed to investi-
gate the developmental changes of the inter-
action between logical necessarity and psycho-
logical arbitrarity within the process of prob-
lem-solving. As indices of logical thinking,
conservation level and eye movements were
adopted. And at the same time, problem solv-
ing strategies were also analysed.

The subjects were kindergarteners, second
and fourth graders summing to 128, who were
almost equal number of boys and girls. In the
first session, conservation task was carried
out. In the second session, the experiment of
concept attainment and the recording of eye
movements during then were administered.

The main results were as follow.

(1) Nonconservers showed almost equal number
of fixations on each trial, a large number of

hypothesis revision, almost equal number of

fixation points on each hypothesis revision
trial, and low percentage of Perfect Strategy
System.

(2) Conservers showed a different variance of
the number of fixations from that of Noncon-
servers along with trials, significantly fewer
hypothesis revision times, higher rate of
emergences of Perfect Strategy System.
While, there were no differences between
Conservers and Nonconservers about the
number of fixations at the hypothesis revision
trials, and also about the percentage of hypo-
thesis revision at the trial hypothesis should be
revised logically.

(3) The most prevailing number of fixation
points at the hypothesis revision trials was 2
on all the conservation level (maximal number
of fixation points was principically 4.).

From the above results, the following state-



ments were concluded. turns to dominate the eye movements. In spite

Generally speaking, the obligatory power of a large number of hypothesis revision, how-
upon actions that various informations logical- ever, nonconsevers move eyes independently
ly possess is considerably weak. But concerns from their hypotheses.

about conservers, the constructed hypothesis



