?

WEOESgEE
Korean Journal of Psychology
1982, Vol. 3, No. 3, 123-139

SRS 15 AR P A i ol o2

BBy #IEmE

R

|

geape] FRetE 47 Has HKER

-+

AR B SRR

doo T

A gto g A},

GREACT AN R g ol
LEBY Pfi
4 Piageto] EEHRN
%R PR %um 2l J
B %
A2z A s ;au],
T A e A
uM daba sl o
ol A Plagets] glagbpiim e o
BITARES T8 o g

liif}ﬁ%‘?{*izﬂ vhERLE

..... L] A

Yot of il gl

Piaget= kel 42 Wiy Mol 2y ke
AR Sk b} A g4
= Al S48 el slel Piaget byt
AES] 2nelel & 4 gieh
mﬁfﬂﬁ; famel 2
RBRMEE < EREE A
A el 9l oov] (cognitive structures are isomor-
CoAl Ry o

vlgbtd (Jogically

S S - /]

ok [

Pilagety o

A, B

phic to logical axiomatization)
BoOMgRyel BGE
isomorphic structures emerge synchronously) &
A A sk v} (Angelev-Pappas, 1977, 1;

1973).  ol&k - [ A {1
(structure d’ensersble) ] ) 4
e MR RES U oWt

i

oA AR Aol Al 2 sF e

[Fif o

Piaget,
s

Lo
Felgro A

i, v1g

Lo o 19810
) apabe] o) el

vl

RIS R

290 o)

4

CEE RIS

rjx"IIJ /,«"‘"Va‘ ¢
- u’hﬁ‘[ﬁ’} 1S BT (T
Wl BRe]

fhcl Al BRise) 1% ﬁzlﬁ%’f;ﬁ
el adl O] ehan W oy g o,
w2},
vhA o]
EHHE T 0] wl shel b

<1

TIE S
dalabo] sl delsdvh, & el ol o -
Aol 9g Aolal, 4
%wﬂﬁm o el Aol A 9 e
FRAERIS) AT RRES] Aol
ﬂh@&mmh@ﬂé%@4%%ﬁﬂﬂM§ﬂ
WA AT RS e SRR o
TE, WML B 1R
LR B EPrTS

of vk

i}fl&lwfnm
dieha Ao i 4 gloh, Plaget(1963)% #4414
dhdetA slel gdd s gl Eeks) $ebe] g
[ (hierarchization’ « ¥y (integration) - (L
{consolidation) - /i {k, (equilibration) « (&1l

it (structure d’ensemble) 28 v}4i 7ER] 7] 354

Askgevl, ol Fell Al R B
e TR ,tg;,“uuj Pt Aol o
Tath kbl slgen algea ).

Piaget-z {il{ihiiti ot a4l ol hukel ghAl L o
A AE vl alel A ehelvh

MRS Al
AU chlel g BEo)
EEERRE A
I8 g o e g3l
gk Al 7)o v o

FERg S Lo

Wl ek o)
wow

it o

I,
704 4 ql g

R

o ul #hify

PARTARE Y
HE I

o4

&
s

vl
i
o] ol A

A5l Gestolt
| wA I
g rhe] Aol
1
i

Vo Ihowl F
MR i8] (\t}}‘

WoAel el vhid, (';uthoys-s»} s
oolel R WL E AL 2] Kidhe] A A A o

B G el S el
A, A AT s
A nel B BRE T4 ot

et




S WRE RV sba ofvlel e sl
vk(Piaget, 1973, 139..

rEREe] EAE Moz BREER
ol B4 $ Fgeks Plagete) o B4 ¢
of tf2}e} Hunt(1969). Pinard & Laurendeau
(1969), Sigel(1968; 5-{ oft A= 3 il
o, Beilin(1968), Braine(19G8), Brainerd(1975.
B G A Bl gt A% B
apatoha wlgkehst glvh cee|vh Plagetsl
sto] Eol 4] o] Aol ghir Fadel wlfe &
o, UFaHEES] A ofh-= BRM ML S
A4 7F olueh AA 5. ebEel My B B
o Al BRI o2 %] Tuetof g stelvh
Bilis e "Wnchrony‘ 2 o 3b AR SRkl
G BE Y dute] Eaiel ol F ol A
g ofulgteh, b el 4] Piaget2] g
A tEReGst S, JAS A el
Sebw BT e mifrEes o AR
(RED ol Aelgtmzle o4 HfEe 3
Hiie 9% Aes 7} qak 4 slvh
obz o] {R{EITEIE AR R f
3w A, anféw 1 EAE T ne
Mo g A, SR o gy kel il
AEE R (RS o] QUM

el A% W 4ok EEEE AT 8

ko ol o] of oA e Al n].éjrﬂ.; &l ol
Piaget o] E-o A ax] &l ofeb 70 SE g Al

5
sl @hds 7o g Haqiv)
RGPS A DSk atglal v P
a] - (synchrony; w4~ u}

T-(asy nchrony\ R
o o), o] d- aly

R PR
RERSE, B Te) 20l wE B A - 49
SR 2 2

Eole md et d4-8 TR OARD %
TEfie] 488 (groupings) R4 W-dox ot
2 gz, o AFlel olfel Hz: WEH
BhE 8 5els] wlabelvl. BHER Feld e
sy #i (logico-mathematical structure)
sy, o Fel M R I Vel fEsig
#8 (multiplicative classification) 4 % FE FIl#R(E
(mu1t1ple serlatlon) ol [l 215 sl A g
8 HfEQ] 2o A sy ‘.ill}(/\ngelev Pappas,

— 124

1977; Hamel & Veer, 1972; Mackay et al.,
1970; Shantz, 1968).

FIEFE 2 Eel Qhoi 4l PRIFENGE kel kel 4]
iz, DPiagetr} 83 SEgileE (All-in measure)
o HE W BEE 249 Eode o
SR, matrixE- 180 33 Al A #ee T2
ofl 2] o {2 A 3bsh MR (reverse measure)
o Wbl o] A 7 k] 9l v} (Lagattuta, 1974; Mackay
et al,, 1970; Philp & Kelly, 1975; Toussaint,
1974), credvp ol o gol vt A8 Hifr 3l 8
sk MMy 77E)(Inhelder et al., 1966; Wohl-
will, 1968) o 2h #Ee] Adel wldol 2 ),
SERCGHIE St -2 7H2) RS A IROE ) AR
ol vz $fFe] "5”‘“"‘9’ HABE e 2
A glok, of v a)l Fakes Flavell(1963, 177-179)
0 Phillips(1975, 86 8ol @&l 59 ¢ <
o], ubeba] SERENE T MEE-S R o
TS BRIEY SRANERES 54 s W o] v

Piagetw ob-&-o #IFfifd o -4 FHEEM #
] (explanation)& &4 3l whalel 2| A s}l 2
Aok eh. ol LH & Brainerd(1973)%, 4y
Hrjjde Faks) stadol Agle ] 4190 s
o] ey S g-Fstel, HAsie] gl BHME
5 3 slen 2bFslE o5 (type [ error)
-Eks] 1, MRS obEel SR
(udgment) s}k 7]s:o i 2bolof drba B4
aholvl, mzitvl SR wbel 2@ S mgl feol

A - Qel, HAHA e

Al HRHES
ARG d Ayl sl ei el - (type
I erroryi- iz "“}x]-, ol Patterson
477y, Mossler (1978) Sol o) 3lod Szt 5
s e JER I AGE S gl 22
olel W o nm, Rl 754 o ¢

|k

@A A oAE 53 gae

of Mo Aot

of b3t ghel mREEES] A S A el A o dh g
A glis B9l EE A 0} RER A lﬁjiﬁ?f’k-\r
AP B8 % (horizontal décalage) & ol 8lo] Qi
A A |lsr] o Hg d@abgle]l AR E S
v} (Pascual Leone, 1976a,b). Piagetd, %-ol ’q’l-
R el oA S Ol WA Aolel u}
o} MR debAas sl kel ARIEMRE LD



+ B e o o = - +  + -+
i i i v :
+ N - - +
6 -+ . - -+ -+ -+ -
+ + =+ - - S !
R + 4+ 4 -+ - - =
-+ B e e e : - -
+ S e S + - o
IT N e L o _ e a1 —
<4 —— . - - . - — = = -
-+ e — i - - L —
L,T -+ puin - i L w{ —_ —_—
-+ e - - - - - o = i
. + = - e o + L [ . o
-+ -~ e -+ - - —— —_ - P -1 L — —
b - g2 S =5 U
- e A o = = a3
Z o3 7T 11T AT A R ' a4 ¢ ¢ W o= o & u O (U (R . S
2 = = 2 o= £ "7 0 I T I
: UOJEAIISUOY)
P uoria  jusw restdoreijuy [Bo1IBWAY) W10
-Imou0n) 23y siselgng -y @ aans .
-uodsey  -BAN Juidnoin

6261
2261
1261
2261
9261
€61
cl61

cI6T

6l

REERS

mxmﬁma,: AN

T2 12 Aseay|
uosture[

uosianed
sedded-aappduy
uayo)

pieedopQ
SMOPEBIIA]

duwe)y

Aeg

BI3qUOIY] 29 ISUIM\
APy % d[ryd
JUIBSSTIO ],

[PmoJ 2 uolsy
BIn11835]
piautelg

10074 29 Jewrey
$30Y 7P ISSEIg ‘AwoRly
usg

ziuByg

Aysj031

punispeug

9 Iopiayul 1ed8erg

18R P FApTRYu]

uOJuﬂ:ﬂw

@SRl 1 2



Beardlitel whel A W felels Ayela
(Inhelder & Piaget, 1958, 250), ©] & Ako] {it
FRES SA, F AERES S Sdste Aol of
Y& F435¢9 et Pinard & Laurendeau(1969),
Woodward 5-(1979)-> Hif#{f: (analogic)e] <
&te], Flavell(1971), Bingham-Newman & Hoo-
per(1975) % & ﬂ”-lf*i]!b’mmsolidation“ of o] %}e]

IRARIR o YR el aRNY MU e A st
ofch. e v o] ]“1 ARG {3 fLo BT

5L, obEe] EEE skl JFI Aol 4l vhE} vhaz
A B Y ImJM’(a»L'} Jl g
o vl st
R Sl el al-fel Al A
Arews, el e, WEY A oE B
olgh e R ‘;;’%IH 7] 2]
Zlelehe sloi ghpslel, ol & Bl ey
Al ol Pldg(‘t PR ML Fled s
Stvh. Piagety, @RI BEMEL: NE
Bo] 8 effets de champ)-& 293}na
ol BN Sl o) dRfriEa ”] Rt 915
L AT ¢ gl #=:9 Piaget et Morf, 1958,
63; Piaget, 1970,b, 71836}, Cunningham &
Odom (1978}, Meadows 1977}, Miller( 10773,
Overton & Jordan{197]", '.»iflU-J {19740 %o
olehol BEHESS MBW o] B
uh e Al [T o)

HZ-ol 3o

")I‘ Wy L A o]]

o)

R

e 2 r_?L‘

L

Hy

butd
12

T

i

of &S wjFlo] v o_‘ %1}

a4 RRiEle] gy
Lol mAgE roal sdaak sles ] e
vl

e S I (S R e I o S - 37
o BEy Fdel Al KR BRI W e
A A B2 Frbgelhs Aol ol gl
of 4] 118 3] 0w} (Cunningham & Overton., 1978;
Meadows, 1977), A4 EAE 4 g} sz}
EORER 57 ool ey Mol BB Sl
g ulzlo] ALV WA W 05
o A AZFHY B S EIER Zedel 4] A
Exoop avhe Fael FAdA AFAZ
(Angelev-Pappas, 1977; Pascual-Leone, 1976,

\.

a,b; Scardamalia, 1977; Toussaint, 1974;.
e EEry S48 o RS Bk
5 R AR B

{performance demand)7K#,

(information processing load)o] 23} AAx
v}, Pascual-Leone(19703+ el tHHEMRA
fiikng obFol old RBE A Ad] f¥hd |

Aol #gAlA ek ot schemeo] 4224 51943}
Aok i JdHe BEY BITAEED BB
Ashe: 41 Sk (mental strategy), B
WAL (M-demand) 9} o] 5 £l dtE o}
fie N ) (M-capacity) o] A} wgrof elste] A A4
svban sRababaleh. o] AN e BAEgE
scheme®| <ol ubB U] GFBURTFRLARE S
"‘ff‘f shol, dKHES)- olEo] Falel #FHEAA 4
A kel 5§14 scheme, % KPHRREE

W M-cpst & I=8lvd.  Pasural-Leone(1976. a,
27T okl KRB D] d~4dd e at 1R
S-EL I5~T0A A Y a7 ol Bl obA Y] wlA]
TV el o)lul gt JARRS,  F Mecps?]
b7} Piagetr: ‘?L"]’&:* 4‘3@’[{35@@0“ olg 3
RIgEEAHE) W slel oAt Ao R MmEhs
,OJ L]

Rl 7 01]’1 E%‘»*fi o B B 2
B KZENY Lﬁ_ 98t} Pasual-Leone
of o] B4 mqiubviel, BEe odWd EHEE
TREES] schemeo 2 s#dsle] ofd Zlgl 7)o
FA Y A7 st o]o] el 4] = Hamel & Veer
(1972), Heron & Dowel (1973}, Angelev-Pappas
(1977, Toussaint(1971) Ho] matrix FRFEHo] 4]
bl deldt ERMUMING W HEREN scheme o st
Aalel ub 9wt w4 Hamel & Veer (19725,
Heron & Dowel(1973)-& malrixi&i}%}rq T8
SRl A I HRMER OV R e 2w e gl e

Ay

RHEHHD o R 9 A
QB BAL TR o ek AAe o

oA -4 ol Al A # e vl Angelev-Pappas
ok ARTREIN (basic operator @ >
2N BMERZE (FHURTL schemeo &
PRS- ZEARIRES Y &
FREIER2] Fob ForE BB ARTR) 2
ebA A}, 5 i?ﬁ""—} whgko]l F Aol deold 4 g

vhE e casynchrony) & Fogsb g vl
o] L'} 3’7&1}5’.>'!J45“&f’}:‘*l ol g} zbe B2, Piaget
FHIRRE) S EH R 2k |
7hg ‘3‘? Ak Aol W H o x g CGREF,

8T
yol

15ha, ZHE




1980), ©l & FARERC o wiE (H@EHE
AfEe] AolE AFete AL AxE o
9 Toussaint (1974)-> matrix BEE 4 3+
itk (attributes) ] 4= fHHEE schemeo 2
3131 vk e e "4:57*01]/‘%'& B

I ohed R AR ] A9 el & E
”*] A ehot, BT E MR schemeo iz 5
A4 glohis w2l e A eyl
v},

Stel daldg 23} qel 2 A &, matrix
HiE o BYEEE Pascual-Leoner) uks}li= scheme
of o ubE RS FHBEB AN Sy
ol b4 ggdd A ”‘L‘\’ ool A, g
PR SRS HiE s A eE el v
8 4~ 9l o] ———Inhelder & Paiget (1969), Over-
ton & Jordan(1971), Inhelder(1972)= {R7FHE
RN A, S RUIT (1980 58 matrix
el A, Tatarsky (1974) 5 SHOIEEE & 4],
Odom & Corbin(1973)-2  ZU4EMI%E Bl A
Haygood & Bourne(1965) 3= #4587 3 HH ol 1,
Aikin & Williams (1975) = 408t 41 22
of i g} st H- Al AGEGEIERS Felv
FAERER S ehanclel o8] A FEEEE AN
wel AAAQ BN S EAhwskel A,
matrixg 3 Aol WP = M o ol EF A
ol e b fwlsEl o2 Pascual-Leone
s} F-EEE Fighy figurative) scheme (uff o <5 4]

.

o] 433} ey (operative) scheme (74 §f2z 7} &)
Gy Zgo] mateix@FE ol A SF3s] o] et
oot 01"‘51 ol B S EUREEA
fiig o & & Piagete] el x. 4
9 5 %l{— Fo\7b o) el apea] @
el BrEgel wi B EBURMEN e ’4“]:}'
oful gk W9 g FAA AP MEE oF
R vl A EigrkREe] ARy AsE

V‘ // / v /

\j // /“’/

/

[ L
a 2h

WA o 2 et Ao g welth

Rl

= A

A%l oA BIES] HERIEE AR
RIS FRFPES] Vet

O A% e AAAL AARED

Flavelle o
Ye oy
1971, 437).

8 2l Us T O 2
15 ol A v Ak (Flavell,
(2a)s} (2byi: FRGEo] AAT %

detA 2] )7 (initial phase) ¥ rebrte], [
Witk LA WM Aol AdstE
olvl. Piagete] Mkl olo] 415 (Inbelder
& Piaget, 1969, "78~~21‘9\ Patterson(1977).

Shantz (1968,

Smedslund (1964) ¥ X & ¢

A% FAstolh 2ol oSl e WRIH FIRHE
of A1AE AT BT WRES W9 el

54T 4 gornw, AT AYA FAA

Folal o+

of 4% 2 ¢]%-o] o}3v}. Brainerd

(1978) 7} Hgme 2 B RS F734)

R e

Aol & Bl
o

|5 wadoza, Piagets b
Gy ek ol d e A ol el g

e B AR Zolh

{2eyel A 12,
‘el Nowks

P arthite T2 Sl WY
ol shiel A WRE olE A

(Flavell, 1963, 20)0) 5.2, [FEE#Ee] whA o] §%
J& (final phase)e] Velui Zlo g AAEE 9
Folth o) 1AL, - pRfEol WMo AL

Asislof 9

Yo AASEE QDAY £3Aq

IR k2 FEEES] W el =i

ol e g) il AT B

of &% 4

T R e

Newman &

Flavell (1971,

(1974 ) % 91

Gilex e R |
alA E o] b A EA L
- kel 9 glorn 2 Bingham-
Hooper (19753, Dettrick (1974),
Keasey et al.(1979), Lagattuta
Be AFelA o ARE sk

dafliz ol F #iEel 5
1 Aolgt whA ko] el A i+

r‘._.4_

T8 1. Flavelle] i24r#biel &M

— 127 —



THY + 9 AFE WHA e, F M
o KK TE BERIT ATE HAE
WA e EEte FAAE oda glrl(Angelev-

Pappas, 1977, 9-11).

FFetE 2l Rpfish o oo Aol 3k 9]
A W, RS A4 EA0E e A
& KAy BEES) WA ol G2 B
el 4] BERMLE - Avkel, skl E 2] A
vhell Bél slolel, oleo] HEl
PHNE @Ml TR
Ay Wael 9]
WK1} <3 8

o‘ ‘r o]

Fe)

T oFoleg gt
KA BR2E7E bbb
Hafge s 21Fgod,
b AAR ez FAH ] R

R S ek kA el A, R
Biol Lo L) SRS L E 2
R Lhebubel, AR Be] el A 4

Wi Seol A vboh fifio 1
el A o) [ikgiEo]
o] 7 R

Rk o]l vhEbvde
2hA w = Wil B
Bl Ao g o A3 § ¢
AR Rl whE EEpEe] BRI delw KA
CERIRE ORI EETIE - S T
AT Aol VB E BN AL Hifio)
SRERN S EE RO IR I R
YA 4 gleh 2ot olg g aa
o] ol 4 H ¥ H a] " glex 2, Plaget?]

BEBHMES) 438 o0 o] g5
oG el e

o) E]-

7+A Al Q.

o] il ] 1 ]Ol wpel A el l’» S |
shoA A sl A A TR, A gl 1 .y
o) RS AR A, S

SEIFIRIES SRITKAE T RO I
ﬁ‘r of whel zholzh gl slelvl. olds et
T SRR TR AT el BEEH S 0.} =g o @ Al
TS AR AR ol s

AT 5510 |
o HE ARAFE gl dolsls gl
bl 5 BKR] Sl ARl ¢ ?;“-‘4 ”.":1,
BES BRERANRES 54 ¢}f?._*€.%—l e
o FRES BT sl I & hl
A, 9’51@26}}%&{"?1‘ £ 1 Wlﬁi’:f’r
vhebvbE Bl B IEEUEFE AW E } ”ﬁl‘
Aol 7t gl& Fel 4 <>1 S I, WIS
B2 %‘ﬁa’i«l HaE S 92 '%'}'O AL R
)meFEﬁif’J%EaOl P "LéEC’ﬂ A S el A e

i

o et

o)

re

HfES] BEikEEel AAB ] B A A
LASA gov, Hel Sl wE 2
REEMES REANA FERiEe] vebdd
;Qo]%‘]—ﬂ Q]‘EY}— Al 0]1;]— ‘:{;Oa! 0] @Eﬁ"] %}%‘3]
wl RS ﬁ%ﬁﬁiﬂﬁiﬁﬁ%o FIRgtEe]  RefiE
AAshs gl H F Ug Aoz s

=4
e
=
o

-

¥

BE

WBRE. L AT due g N
arefll A ol 2 SGEEET 1807 9] oFF ol gl
b BAolEel A d@zd AR, dF¥x

of By 9 O RMEE 3 290 Aok

® 2 WXHSHARS PHER

dE Ak a4l Woabod 4
6 30 6.718D=0.28; R, 6.33~ ¢.91}
7 30 7.69(8D=0.22; R, 7.17~ 7.91
8 50 8.75(8D=0.23; R, 8.33~ 8.91;
9 30 9.68/5D>=0.32; R, 9.33~10.91)
10 50 10.70(8D=0.35; R, 10.17~10.91
i 30 11.7005D:=0. 215 R, 11.33~11.9D
WEMR T REE 80 S04
HUREMC) s 1870 9 r? P U B
FAsielvh, fpgie) A i} 3= Inhelder & Pia-
;zctﬂ‘ﬁﬁ‘»)) Fc)us‘%alnt(lﬁ),wi) ol TRk o,
g5 M- “g Bl o iy e e vl ) A
R zm;-,%'. theoo Sk R R

l i
vhA Al o

7

{ A 9 }"JH Matrix: of 4|
7b el A ghe] Aolel whE AR ik R 2l
dakg Al sk b, Atk A okl
abet 6fIe] MBS MR, ol & BEe me
) RlskfE 7t Ed e BN 4 &hal
L]'- Zh Rl @] el wbet dboel i

chE v BIEHEB e Bt % [~
V[ o2 g o, A& YEEel A& Pascual-Leone
o] VeV o
T BRI

[e5
[

o]
oo

9 WEY schene?)
st vt Aabd o2 e
G} M (D) 36 vt 58 MSEREE k]
(19807 off W 2 A A2 ulks) 7ol gty
el gl &l zlo] Hrbgetin s T4k ok

g=el

%



lﬁ w MC,ﬂ!m

NtE v MCEBE

i

. |
v
N

MO g S MSagii ) w9l elal 3 Smatrixg)
ch, 3 sk 30em X B0em =) ¢ dhal o sl

Bt o, matrix®] 974 gk (celllo] Eoi7)} 7prmis
a}#] (hard board) o] zrul #%
Fodel ol gk JhES A
g o 5. B

31

8cm X 8em #7.7] 2|
(i@ e 5 el
sl7] g sbe] o7 ¢
o, AlEighe

R b A

b gl 2L
s WiEe 'saaiﬁ Msﬂr &
oF FUH H B o A 8k

]
|
21

gl 2 29k g

B, BRI MYME N sleol R
#E AL DOSREE BB LAl wo' ol gl
vheook riww “7'1 1““1 R Aol e
ol o ‘ U’! ol
AL H (&l
SR xv,] w’l ¢1 JM bid- A A

W

o E sk P by

ULV SR N N I

v 1
3003 ]

tool el 7l

37 2) MSHESE -

370

SO 3

A A st ek

2 MG

IHS)},

e

BEE AL Aol 4 148 9§ g MC,
MSEEE AT L e A
BN Wk LWVl o o],

BEUR e v astel RAF GRS R 2ot
o BIEHES St Holstgdl, o old
ke obg F Iyl MCEEE w4, ‘—}'
= 153 ol Al Msﬁﬁmﬁ%f WAl A A Bpe]

§mEH RO D o5 o

©

B VI MCIFR

R MM R <
ﬂﬂ GEMEA A A AES B
L% B Yo Bl A%e 495

Or.
1_,

T FEE oA iiv}. AR AESE 5
- RN Beha 2 ol R E ¥

ﬂ,wm@@ﬂ$-*ﬁﬁ - W) At
Fold o Awetgeh g

(o)
b
I

=5 b 299,

[

o] F-- el A7l o 2 Al matrixe)]

T.mi""f’i o R olal i shgluh
el BRI S BUEENES W Fal,
REDGHEL 4 A9, matrix $ 99 ko)
alel sl ez g ehgly] @%]ﬂMCﬁ@ﬂ
NI RO E AE kel 141, 1.20 13
o] Frme omla [e)nl o]»:; x 541 el st
A5t v g, Selol Rl wAlL sl ol
Foliz o/l v ged Bakel GeAav)
& o B 2+0, 301 e wowlal [o] Hofk
Srebelnt Gelsbn? medsh meke o
e, mAE oWl ? (ohEe] wLE o iy
H e, A EelR g, 330

ol Mof i= (f o
(ﬁ’ﬂf O

@}hoﬂa ¥
& 7ld| o, ds

129 -~



ZF7y 2 R, gela. W #Asphlal B
lihﬁlZ%%s%g A 9] & matrixd] FE
Fre A F A, cnd kel ol st
Eﬂﬁ%°”b9 womeks AER 2

71 R

7} x} grelelA R 4w

o] Fol Al TuAl . b
oh REERE. BRI A I ol

o S %ﬂdwzmnmﬁwlﬁ)mnﬁ

", ATt U] ,{])

]\a ]
f‘iu\ SRl ot

('J} »a’« f_,’]

& Fhelelglomi, W EikRel A4 Utﬁﬁiﬂﬂxﬁ
o EEHS FA8 sml-wvw el
g Astg el obd-ol matrix vl ke L]v“;’.;’- 7}
£ sl A7) el fﬂwﬂ*ﬂ RS 2

Q) - A Ty,
RRERE.

] 23] 0] ;ﬂ /r N

WENAWW’MM@WL%VQJ

EL e R EG

st 2gl, shupel R

ol LT 0

PO TR

’W“@iw X GO o I

m%*“ VAR G A

(1] ’f}J%“ Gl 3»5}91»},

1l
=

ERER G

SR BTN S I T IR B I S AR -t S
BATACGE ] L dR ARl B ARe] Ws] o
& e vhebvba glo, el et ot

217

2,00
b ~ 4y
v
L /,o”/ -
.
.
L c/ -
./ //
S -~ - ATV
~ RO .
s A -
e e AT
1,30 o = 7
4 o
o
e VI
S 4 /
, // r's e //
LA v , e /
r ae" e K,/ ’
. - <
b . £ ,
/ ’\_, / ’
Lok o o S
/ ’
L / ’
/Y /
xs o
- N X T
=
/
L L
.
- x
S -
L e MC
o MS
S| t t ) L
6 T 8 1 114

28 3. Rl 3 N T2 £ZRE
TiE 1o
Pl b o] BRKEES o el ol :
Sieh, cLef il SHRHRIEKIET £ TIR
KAeS) Aol EEpel Fobel wheb gt 7
o wol 77 2

:
R HERUL 284
v
&

i

9, Ve At
H B} 71] of]
Aew depta s
71<=] }- }1

HiEES B w
£ 5} o] matrixZEE

Bhar At

y_O\ f’]

RS WO OE FlRF FHERE

§ i & 9 10 11
M 1] M D M SD M SD M SD M SD
1.50 Sh 163 441,00 .61 170 20 183 140 1.93 .06
1.25 S AT .38 1,63 38 Las L300 177 24 1.87 .19
V MC 117 Lol 1.3 51 1.33 56 148 44 1.67 .44 1.60 .37
MS 0.8 o 103 57T 27 .46 1,40 37 157 .24 1.60 .44
Ll CM 0. 8 L7 110 52 1,00 B YRR N Vi NE I .46 137 .50
MS 0.5 o8 0.7 a1 0.89 49 O0E3 Sl 113 .29 1.40



¥ 4 BRONE

Source SS df MS F P
Ad#) 44. 875 5 8.975 10.659 <.01
S/A 146.450 174 .842

B{z4) 5.779 1 5.779 20.566 <01
AB 2.727 5 .B45  1.940
BS/A 48.528 171 . 28]

C{&H4) 70. 317 2036150 67.770 <01
AC L8710 .182 .3l
CS/4A 180.533 348 .519

BC . 568 20 .08 w7

ABC L9430 100 094 323
BCS/A 101.156 348  .291

Total $03. 993 1, 079

6 CAEHD) X 2 (M) X 3URMERD o) FUERIEA =
TRESHG AR e T 4% .

A9 BRI A 251 matriite <
o) obBel We M, M L ) Bol

n]

whz} e}ikol 010{ o] 4ol A -‘f?ﬂ Foz 9
ol 9l Aol E molFal glvk <, el £
Zhell whet BB FHEHKAEC] A e
(1.010, 1.205, 1.255, 1.371, 1.527, 1.628), %
HBURIEKAE(1. 455 0] S EFPFIRIEKEE(L

265)2vt o, R el ot Tkl

o2} BREEETE A HEO] whAl Jrlvbal 9l vh 1. 648,

1.333, 1.017).

gl ol wlelel MmfER R ol e
L055Fe Al AL o feln]dt afold Mo
A g vk 55 3 T Rl 448
BE EEMEE AT ERES BEEEN 2 B,

fﬁ*&ﬁ%@ﬁiﬁﬂ SR MHAFMS oleids

QEAA gz A w7 gt

E 2

%

B gl RS WRTES e so
wrel mestaa g

AA FEHEEAA, & AFE A9 ATl
4 FIRES) AF G2 viA A4l dE
AcE 29 RE WESE A5G FA%E

WHREAEAME & 2o, FES WHHRE

BEfE] wE SEFERES SERTIRE
o RS $A3t2A g 2y B 4
Tl A AA= AREY #BE 9 EBe HE
fERS Ei#fel 9%55A Zgdde Wi
H7HA] FAAC e Aoz Y=

A, & A7 HWHEe 64 0MLelA 114
1R A7 A o] obgolglivh. LELHERIES B
i) 7~8473 o] 8% 5t} = Inhelder & Piaget
(1969 9] 53] Wz, ¥ dF Aoz ¥
AE ok dx3yddE & Aogd. =env
ol Tl KiFel ol WML 671 BE

oﬂ A 1A ob o) i FHBEES  1.37/2.00
a4 IERERATREC] B BHEA olEg

&ﬁﬁﬁﬁ F FHIREY BEL o] Ayl g4
He Aor ¥y o#HYc). olald Axns
Pascual-Leone (1976, a)7} o}%o] E&% 2 9]
= 42| schemeo] a+6e] sl dyg

13~144 2 A A 3F 75t Al el o
A HEREHANRY % BEJAA oE9

RIFEHBLE REBHRENY 3AE delde 2
SR AFEER, d7dAde d7daE 124
IFMAR G A A RERES AT o4y
o] sieh

A, ¢ ATY SESERFRIEE Piaget
% BUT Uz TN, SEEIUME
REEE PRI ST AAL 4 Qe 4

wol 49 Aol ehCRIIT, 1980). X
7 o] A

A7
SEFIWRIFKA) o) vhebh Rk
ol 95 B9 e, Slol ATE Heig B
(el Aol W toleh 4 2e g, SEEIIRIER
R £ SR A A g
S den v qek SEFTIRIEN

1

EE HéP nrh Bhed REMEel vk
A, 3 AdTe] e 6 el MR WK

of o] 5}04 A4 5] 9 ,} FE FEY AR ER
ol Fol H ot HRERA Y oot e
SH#RC] $R1E A A Fol Aeslg e s
AE AT 5 dor, o3 nsmpEe]
Gol BEBRA Aol ASHLEE YoF
deAE dvh REEHY Aol BHRRS
Eotel el - BAlE o RBEMEC i

of SASA X AL B AT FAHon

. [31 -



A A e,

wpA o 2, B ool A A LG B 1ERE
9 ¥ 9ol #A& Azt Gastch dubHoR
#]E 92 LEBRA A 48 REHEe 05
24, ol wad ¢l4std 445 Aolck H
Bedeiagel =3 A48+ GuttmanRE 5 el
AE 909 BE4EEE aFFdond, 108 R
EEmE sgsle ge A 8o gl XA

of AAR B AT FRE 109§ 5o
A BR), oHESl el BIFMel F29 R

EICCICEY ATy TR
o e AV E b2 SESHUREY £
EEFIRIERI) Mol A5d 4 ok 2]
U ool9} ol MERME H9E 20 Plaget
mSEEEERY s QS
%.%0] 511}, PlagetZRgol WEREIZ T A #51A

fEfo] Mol

}ooolAskR Esluke v I-+(Brainr;:rd, 19743
Braine, 1968)% Z#ldlA s+ Aelmy By

A28 S a3}
ohe oz BRAEE O] A,
trix® TAE Be g0t Lvh_;,,el S
FiES ARl wbebal BES Mkl ulet
S@AERIECL S OETIERNL B AR
apol 7k 3l L loe g R R B RO SR
s #Eel l%%iﬂﬁ!&ﬁ%l BRIk -ﬁ~9{‘<é’% e
WAk AREEC) R

Xood o] 4] &= ma-

Q1] 7

7h vrebtemE, WO

ERANES 4% Jelis /l-ﬂﬁ{’- oroERY
Aol glFslgid %—71 A el AL Hmil
PRl 4 % sl BENel sl A
LIA] ofF-of HR{FRA 1.10 -‘2- Ao oo,
BT o) BRel Al Tl MRV Ol el A

axoll 1.409 o] mvbebAl xlvh olviel 7
gho- o} F o] o] vl Irpatel w274 4
schemeo] #ffo] Soabir Ao zﬂ SR
o Fof] 4] 2 scheme®] 4=~ matrix 38 el
A &Y schemeo]n] A HriEl A 270
9] schemeo] A=l 170 ¢ #ERY scheme&

%2z, ofFel Qo] 24 FAgel wet
scheme /09 {WHURBIGE ol So1El e

Pascual-Leone (1976, a) 2 f PART ST [ B B0
A B oaTe xR ?oﬂﬁ’} o} &£
g PEEES fiﬁﬁ((‘P AAEE 9

A9 A58 Eeth
ey BTl e SESERES SEF
FiHkIES BT KEER] Felah 2olsh 4S5H A
olel g} Aol o} il Wikt HE
fEfe]l sl%=7 Ratglonz, F #FY &7
| Zols RE MBI ARES R A
I }fl] el sloz B 4 o), o3
A FORERe RS RGESHE e,
ap oA Hn fitiel oA ‘%‘1 Tk Ko EA
Pidge! , m_’}lﬁﬁéﬁ“ I L B B i e i

7133 bR Eddel A
Wohlwill(1963) 2] fh

sk e

AaE 4 ogv 3,

Q]

model

(competence) - i%iﬁ‘ (performance) -5
of o|stol, & ESIERIET SEIFFIRIES B

ol &b fil 1y R o T:JH’FO] v, e S,

a9lel whef tEEE /*13]
Al Vb kel A abel Zb vebvbE Ao R
e 4= 9 Yi}'. Wohwille-, BiEBEy o 2 4 9
o Ao gl Al A,

. L /H o _‘;; ZJE (ﬂ. }.‘j Ig—_ _C;l

Piageto] &

o]t 1 %} { 0] o] Lﬁ A SBRIT O R 23 H. ,},T:_;(] a8
W] ebal %ake A delan glvh ubebA] of
Sol WS o Soe gebn ol el W

EatE g,
H2k s
o 43t

A B vrelva o A S
{ﬁ} Hi] V‘l”‘ h ‘ ‘ :Z‘ TH il i }j E )il Z‘l] i
BT o lskd e oo s

Wohlwill-| it)) g1 - model & 41474
5 Plageto] fEGmam A o] vj S A
el wbE B EpAKHEe] el - AR 4 gl
1= A (Flavell & Wohlwill, 1969; Wohlwill,
196300l 1 [NGEEe] B #5H 8 Alel A A
g-xlol ghrl(Hamel & Veer, 1972; Heron &
Dowel, 1973; Jamison, 1“77‘ e o] & %
S, eleo] HEERE D Aokl 9l

il %1 AEI /«1 Bk o) 9 A
obE el iy 1TEpE 4Ab
Bl plagete] HEEEMQ A-IHge AAE
el R Ql A dkr Aol HEE,
FRERNY 3F
2B vk

:_3:»41, LS RARIE S
aolzh, N Rl

o] 4] #ay model g

Wil Lo o by s Lov] e
by Aon A E

o L

Piageto] &
= e

$oorsbA 7l e g g

T2

[l

‘

K

Q
i8S

ZEIFFIBRIES BT
A3 WA E3A



BRG] HEel 7l Wil VEve Aoz
A2 4 ek olel gk A o, HEGHE (struc
ture d’ensemble) v} ZHMIT:E S 0 2 A
=] &= Piagete] Z§% o) #§3LHE (strugtural theory
of development)-&, Brainerd(1975, a,b), An-
gelev-pappas (1977, %2 F44%9 KBHY BE
Mol gle BRI BE WA= B
BaabA =l o2} gre] BiEe Mo
FAEE, orFY BMBEAEEL EANEEY
Hry s Aol obF o FWEREE NS sl
| 9j3ted A or ArEA e £

@A =k ofelgh % 2 Pascual-Leone(1970),
Case(1975), ")cardunaha 1977) &2 o] &3 o
Aghs= Ao|v}, Pascual-Leone(1970) 4= o} % 9
TR o) HEE B RRE
gLl 7)o E 4h- sl 0‘01’1 A A gk uhe}
2l 59] Scardamalia(1977) & et Ay
FIES ok AT (FREE AR v
ol BENY BEEAR ) A S A o] Eobg)
Dg obFo FHUEmE A 9% "“W:&‘EE |
1A

P

Piageto] FBHBEE 7] ol Bipgaa
A &8L W, Pascual-Leoneo] 8 3ol % S

shglut. B QdTol A iSRS £EET
BRSS9 M mmna:ﬁ s L]

Ve AAE Adev, NHRERARIE A3
3 dRMECl A L1 ol el BMF TR
1.37/2. 000 wfolz v F3b #Astrh pebst
o, Pascual-Leone, Case, Scardamalia % &}
¢ Neo-Piagetian - o] SRR R ES] ¢}
e e

oedtel A o Sl AL BIE U ik
fiell MHEMEHC] &8 Ao 7AAstd, 2875
BHR(FY SHBIIRMES FFt:e] BB A
fif el s &5%0‘*‘1 s el A e
v, obg o) SRl bkl wpet ’Fﬁiﬁﬁﬁﬂéﬁﬁ
ol £ WG 1) ) 459 ez
dl Fetget whEkl - R{E ’%%%A‘E Bin-
gham-Newman & Hooper(1975}, Flavell (1971
ol Al AR vkt Lol MRERY R FEAE W
ofm Al, Al el fiel o] 2} ojujd 4 E
o) fifhrel RES. #2485 9 B Al
A PEMEET nel Aos AAsg

ZE v RS HHEEANERS Fd84 &
Ag & Aol oleldl syl dFs A Ruh
AL, SESEREY L ERFIERME HRRE
%% (information processing depth) 2] o} wj &
A Ao garE o}, Simon(1962) 2 PlagetHg
e HEMMBEREE FN(find next), FCN (find
FCNC({find circular next with
carry) 2| A ‘?—"%] °.B TE3tE, SESEIRE

W L EFIIEREE E U3t FCNC modelo] =
T RES] EBEREIEE ) 2ot dvba Fa
stgleh. o]2i gt Simons] FAsHE we] B 9
T A EAs e, % REEl W s
HEBEEHEAE ] 2ozl iz Hom gzsh
Simon modele} ¢ ojm gelo] BB HEE
RS dA e Bel e wwlala g}
ol Ziv el 4] A 418k Angelev-Pappas(1977) 2]
AL 71 oo 4 7} 5|
[ PO R B I R

ol el i Welol 1 ATl Ao gEH
% scokopd AlA, @i L‘%i”{ﬁ( ‘?ﬁﬁﬁﬂiﬁ
ES AASE §F A 15" £ ¢loh

zelvt R R PR AT R o) yfﬁﬁﬁiﬁ%f"
? LEFIRES BB o) E AR
AR A BHol=ts Mol ¥ EA, £
EOBURES 2@ EEHEol ey
= BT oA RS B AR R uet o
A s e oty ol ol S
R FOl SEFRIEL L 2 o] 475
= 7‘3'5'“'1 “ﬂ frelrl,  ole{gh Wk 5250 ol
RSl WEMIEEER ] Ao & Fojul A
~»LH vl Al W eh Al REGERRARAY Q) Aol 4
Piaget©] GRS FHARMES->- = Blddo] 9%
A e rmn, MG HHREESTKES
Tk v IR EAE el WEle] o} B R
REEEel Fe Aol givh

23

circular next),

')]‘ f;’- 6]_’ 7}\ o8

£ T M

Aikin, L. S. & Williams, T. M. Development of
multiple dimension use in form classification
Child Development, 1975, 46, 123-132.

Angelev-Pappas, J. T. A functional theory of

— 133 —



systematic asynchronies among grouping struc-
tures: Multiple classification and multiple
seriation. Unpublished Docteral Dissertation,
Columbia University, 1977.

Beilin, H. Learning and operational convergence
in logical thought development. In I. E. Sigel
& F. H. Hooper (Eds.), Logical thinking in
children: Research based on Piaget’s theory.
New York: Holt, Rinehart and Winston, Ine.,
1968, 360-382.

Beilin, H. Developmental stages and develop-
mental processes. In D. R. Green, M. P. Ford,
& G. B. Flamer (Eds.), Measurement and
Piaget. New York: McGraw-Hill. 1971, 172~
197,

Bingham-Newman, A. M. & Hooper, F. H. Ths
search for the Woozle Circa 1975: Commen-
tary on Brainerd’s observation. American
Educational Research Journal, 1975. Summer,
12, 3, 379-387.

Braine, M. D. S. The ontogeny of certain logical
operations: Plaget’s formulation examined by
nonverbal methods. In 1. E. Sigel & F. H.
Hooper (Eds.), Logical thinking in children:
Research based on Piaget’s theory. New York:
Holt, Rinehart and Winston, Inc., 1968, 164~
206.

Brainerd, C. J. Judgments and explanations as
criteria for the presence of cognitive struc-
tures. Psychological Bulletin, 1973, 79, 3,
172179,

Brainerd, C. J. Training and transfer of transi-
tivity, conservation, and class inclusion of
length. Child Dewvelopment, 1974, 48, 324-
334.

Brainer, C. J. Neo-Piaetian training experiments
revisited: Is there any support for the cogni-
tive developmental stage hypothesis? Cogni-
tion, 1975, a, 2, 3, 349-370.

Brainerd, C. J. Rejoinder to Bingham-Newman
and Hooper. American Educational Research
Journal, 1975, b, 12, 3, 389-394,

-~ 134

Brainerd, C. J. Structure-of-the-whole and ele-
mentary education. American Educational Re-
search Journal, 1975, ¢, 12, 3, 369-378.

Brainerd, G. J. The stage question in cognitive-
developmental theory. Behavioral and Brain
Sciences, 1978, 2, 173-213.

Camp, D. L. An investigation of six major
logical groupings of concrete operational
thought. Unpublished Doctoral Dissertation,
University of Iowa, 1975,

Case, R. Mental strategies, mental capacity,
and instruction: A Neo-Piagetian investigation.
Journal of Experimental Child Psychology.
1974, 18, 382-397,

Case, R. Structures and strictures: Some func-
tional limitations on the course of cognitive
growth. Cognitive Psychology, 1975, 2, 544~
574.

Cohen, H. G. An investigation of the develop-
ment of six topological Piagetian groupings
in preschool, kindergarten, and second grade
children. Unpublished Doctoral Dissertation,
University of Towa, 1976.

Cunningham, J. G. & Odom, R. D. The role of
perceptual salience in the development of
analysis and synthesis processes. Child Deve-
lopment, 1978, 49, 815-823.

Dettrick, G. W. A study of the structure of
Piagetian logical and infralogical groupings
within the concrete operational period of
cognitive development. Unpublished Doctoral
Dissertation, University of Iowa, 1974.

Dimitrovsky, L. Linkages among concrete-opera-
tions. Genetic Psychology Monographs, 1975,
92, 213-229.

Flavell, J. H. The developmental psychology of
Jean Piaget. Princeton, N.]J.: D. Van Nostrand
Company, Inc., 1963,

Flavell, J. H. Stage-related properties of cognitive
development. Cognitive Psychology, 1971, 2.
421-453.

Flavell, J. H. An analysis of cognitive develop-



mental sequences. Genetic Psychology Mono-
graphs, 1972, 36, 279-350.

Flavell, J. H. & Wohlwill, J. I, Formal and
functional aspects of cognitive development.
In D. Elkind & J. H. Flavell (Eds.), Studies
in cognitive development: Essays in honor of
Jean Piaget. New York: Oxford University
Press, 1969, 67-12).

Hamel, R. & Van der Veer, M. A. Structure
d’ensemble, multiple classification and amount
of irrelevant information. British Journal of
Educational Psychology. 1972, 41, 3, 319-323.

Haygood, R. C. & Bourne, L. E. Jr., Attribute-
and rule-learning aspects of conceptual be-
havior. Pychological Review. 1965, 72, 3.
175-195.

Heron, A. & Dowel, W. Weight conservation
and matrix-solving ability in Papuan children.
Journal of Cross-cultural Psychology, 1973,
4, 2, 207-220.

Hooper, F. H., Goldman, J. A., Storck, P. A. &
Burke, A. M. Stage sequence and correspon-
dence in Piagetian theory: A review of the
middle-childhood period. Research Relating to
Children, March 1971~ August 1971, Lulletin
28, 1-40.

Hunt, J. M. The impact and limitations of the
giant of developmental psychology. Im D.
Elkind & J. H. Flavell (Eds.),

cognitive development: Essays in Honor of Jean

Studies in

Piaget. New York: Oxford University Press,
1969, 3-606.

Inhelder, B. Information processing tendencics
in recent experiments in cognitive learning-
empirical studies. In S. Farnham-Diggory
(Ed.), Information processing in children. New
York: Academic Press, 1972, 103-114.

Inhelder, B., Bovet, M., Sinclair, H, & Smock,
C.D. On cognitive development. Awmerican
Psychologist, 1966, 27. 2. 160-161.

Inhelder, B. & Piaget, J. The growth of logical
thinking: From childhood to adolescence. Lon-

don: Routledge & Kegan Paul, 1058,
Inhelder, B. & Piaget, J. The carly growth of
logic in the child: Classification and seriation.
(Trans. by E. A. Lunzer & D. Papert), New
York: W. W. Norton & Company, Inc., 1969.
(Original Switzerland edition, 1959)
Inhelder, B., Sinclair, 1., & Bovet, M. Learning
and the development of cognition. (Trans. by
S.  Wedgood),

Havard University Press, 1974,

Cambridge, Massachusetts:

(Original
French ecdition., 1974)

Jamison, W. Developmental inter-relationships
among concrete operational tasks: An inves-
tigation of Piaget’s stage concept. Journal of
Lxperimental Child Psychology, 1977, 24,
235-253.

Keasey, C. T., Eisert, D. C*, Kahle, L. R., &
Keasey, B. 'The structure of concrete opera-
tional thought. Child Development, 1979, 50,
1153-1163.

Kessen, W. “Stage” and “structure” in the study
of children. Monographs of the Society for
Research in Child Development, 1962, Serial
No. 83, 27, 2, 06581,

Klahr, D. & Wallace, J. G. An information
processing analysis of some Piagetian experi-
mental tasks. Cognitive Psychology, 1970, 1,
358-3587.

Kofsky, E. A scalogram study of classificatory
development. In 1. E. Sigel & ¥. H. Hooper
(Eds.), Logical thinking in children: Research
based on Piaget’s theory. New York: Holt,
Rinehart and Winston, Inc., 1963, 210-224.

Lagattuta, J. A. An investigation of the deve-
lopmental parallelism among four Piagetian
operational groupings: Additive and multiplica-
tive classification and additive and multiplica-
tive relations. Unpublished Doctoral Disserta-
tion, University of Maryland, 1974,

Larsen, G. Mecthodology in developmental psy-
chology: An examination of research on Pia-

getian theory. Ckild Development, 1977, 48,



1160-1166.

Mackay, C. K., Fraser, ]., & Ross, 1. Matrices,
three by three: Classification and seriation.
Child Development, 1970, 41, 787 797.

Meadows, S. Scalogram analysis of nine concrete
operations tests. In 5. Modgil & . Modigil

(Eds.", Piagetian research: Compilation and

commentary, 1975, 1, 252- 255,
Meadows, S. An experimental investigation of
Piaget’s analysis of class inclusion. British
68, 229-235.

Miller, R. The use of equivalence concepts by

Journal of Psychology, 1977,

children and adults. Journal of Genetic Psy-
145-158,

Mossler, D. G. The emergence of concrete opera-

chology, 1977, 131,

tions: Some methodological considerations.
Unpublished Doctoral Dissertation, University
of Virginia, 1978.

Odegaard, G. E. An investigation of Piaget’s
groupings: Seriation and projective space.
Unpublished Doctoral Dissertation, University
of Towa, 1975,

Odom, R. D. & Corbin, D. W. Perceptual salience
and children’s multidimensional problem sol-
ving. Child Development, 1973, 44. 4125432,

Odom, R. D. A perceptual-salience account of
Décalage relations and developmental change.
In L. S. Sicgel & C. }. Brainerd (Eds.), Alter-
natives to Piaget: Critical essays on the theory.

1978, 111

Overton, W. F. & Jordan, R. Stimulus preference

New York: Academic Press, 130,

and multiplicative classification in children.

Developmental Psychology, 1971, 5. 3, L(L
50,

Pascual-Leone, J. A mathematical model for the
transition rule in Piaget’s developmental
stages. Acta Psychologica, 1970, 68, 301-345.

Pascual-Leone, J. On learning and development,
Piagetian style: I. A reply to Lefebvre-Pinard.
Canadian Psychological Review, 1976, a, 17,
4, 270-287.

Pascual-Leone. J. On learning and development,

Piagetian style: I1I. A critical historical analy-

sis of Geneva’s research programme. Cana-
dian Psychological Review, 1976, b, 17, 1.
289-297.

Pascual-Leone, J. & Smith, ]. The encoding
and decoding of symbols by children: A new
experimental paradigm and a Neo-Plagetian
model. Journal of Experimental Child Psyc-
hology, 1969, 8, 328-353.

Patterson, J. G. Order of emergence of number
conservation, seriation and transitivity of

length, using the criteria of judgments. verbal

counter suggestions and explanations. Unpu-
blished Doctoral Dissertation, University of
Nebraska, 1477,

Philip, M. & Kelly, M. Product and process in
cognitive development: Some comparative data
on the performance of school age children in
different cultures. British Journal of Educa-
tional Psychology, 1975, 44,3, 248-260.

Phillips, J. L. Jr. The origins of intellect: Piaget’s
theory. San Francisco: W. H. Freeman Co.,
1975, 86-87.

Piaget, J. Le mécanisme du dévéloppement
mental et les lois groupement des opération.
Arch. de Psychol.. 1941, 1, 111, 112, 215
85,

Piaget, J. The genetic approach to the psycho-
logy of thought.
Psychology. 1961, 52, 6, 275-281,

Piaget, J. The general problems of the psycho-

Journal of Educational

logical development of the child. In J. M.
Tanner & B. Inhelder (Eds.), Discussions on
child development, Netherland: Tavistock Pu-
blications, 1963, 4, 3-27.

Piaget, J. Structuralism. (Trans. by Maschler),
New York: Harper & Row, Publishers, 1968,
(Original French edition, 1968)

Piaget, 1. The child’s conception of number.

(Trans. by G. Gattegno & F. M. Hodgson),

London: Routledge & Kagan Paul, 19690,

(Original French edition, 1941}



Piaget, ). Main trends in Psychology. London:
George Allen & Unwin, Ltd., 1970,

Piaget, J. Genetic epistemology. 'I'rans. by E.
Duckworth), New York: Columbia University

Press, 1970, a. (Original French edition.
19700

Piaget, J. Piaget’s theory. In P. H. Mussen
(Ed.), Carmichael’s manual of child psycho-

New York: John Wiley &
Sons, Inc., 1970. b, 703 732.

Piaget. J. The theory of

logy, Volume |,

stages in o cognitive
development. In D, R. Green. M. P. Ford, &
G. B. Flamer (Eds.), Measyrement and Piagel.
New York: McGraw-Hill, 1971, 1-i1.

Piahet, J.
Dunon, 1972.

Piaget, J. Psychology of intelligence.
by M. Piercy & D. E. Berlyne), New Jersey:
Littlefield, Adams & Co., 1973. 18 52,
{Original French edition, 1947)

Piaget, J. The development of thought: Equili-
bration of cognitive structures.
Rosin), New York: The Viking Press. 1977,

(Original French edition, 1975)

Essai de logique opératoire. Parls:

{Trans.

(Trans. A.

Piaget, J. The stages of intellectual development
in childhood and adolescence. In H. II. Gruber

& J. Voneche (Hds. . The essential Piager.

London: Routledge & Kegan Paul. (477, @11
837,

Piaget, J. Problem: of cquilibration. In M. IL
Appel & L. S. Goldberg ilids.} . Topics in

cognitive development, Volume |, Equilibration:
Theory, research. and application. New York:
4.

~

Plenum Press, 1077, 3

Piaget, J. & Inhelder, B. Intcllectual operations
and their development. In Fraisse & J. Piaget
‘Eds.), Eaxperimental psychology: Its scope and
method. (Trans. by T. Surridge’. New York:
Basic Books. Inc., Publishers, 1969, [41-205.
{Original French edition, 1963)

Piaget, J. & Inhelder, B. The psychology of the
ckild. by H. London:

(Trans. Weaver},

Routeledge & Kegan Paul, 1973, 92-108.
{Original French edition, 1964

Piaget, ]J., Inhelder, B., & Szeminska, A. The

by

E. A. Lunzer}, London: Routledge & Kegan

Paul, 1966, 1960

Piaget, J. et Morf, A., Les isomorphismes par-

child’s conception of geometry. (Trans.

{(Original French edition,

tiels entre les structures logiques et les struc-

tures perceptives. In J. 8. Bruner, J. Bresson,

F. Bresson, A, Morl et J. Piaget, Logigues

et perception, Paris: Press Universitaires de
France. 1958, 49-11¢.

Pinard. A.

de stade et de Décalage dans la theorie de

Note sur la compatibilité des notions

Piaget. Canadian Psychological Review, 1975,
16, 1, 250-260.

Pinard, A., & Laurendeau, M. “Stage” in Pia-
get’s cognilive developmental theory: Exegesis
of a concept. ITn D. Elkind & J. H. Flavell
(Eds.), Studies in cognitive development: Essays
in honor of Jean Piagei. New York: Oxford
University Press, 1969, 121-170.

Scardamalia, M. Information processing capacity
and the problem of Horizontal Décalage: A
demonstration using combinatorial reasoning
tasks. Child Development, 1977, 48, 2807,

Shantz, C. U, A developmental study of Piaget’s
theory of logical multiplication. In 1. E. Sigel
& F. H. Hooper Eds.).
children: Research based on Piaget’s theory.
New York: Holt. Rinchart and Winston. Titc..

Logical thinking i

19GR, 210 255,

Sigel, 1. k. Reflections on two cultural Piagetian
themes: Invariance and convergence. In I, E.
Sigel & F. H. Hooper (Eds.), Logical thinking
in Children: Research based on Piaget’s theory.
New York: Holt, Rinehart and Winston. Inc.,
19068, HOLH Hog,

Simon, H. A. An information processing theory
of intellectual development. Monograpsh of
the Society for Research in Child Development.
1962, Serial No. 83, 150 154,

97 9

Zidw Ly



Smedslund, J. Concrete reasoning: A study of
intellectual development. Monographs of the
Society for Research in Child Development,
1964, Serial No. 93, 29, 2, 1-39.

Smedslund, J. Microanalysis of concrete reason:
ing: III Theoretical overview. Scandinavian
Journal of Psychology, 1966, 7, 164-167.

Tatarsky, J. H. The influence of dimensional
manipulations on class-inclusion performance.
Child Development, 1974, 45, 117

Toussaint, N. A. An analysis of synchrony be-

S-1175.

tween concrete operational tasks in terms of

structural and performance demands. Child
Development, 1974, 45. 992-1001.

Wohlwill, J. F. Piaget’s system as a source of
empirical research. Merrill-Palmer Quarterly
of Behavior and Development. 1963, 9, 4,
253-362.

Wohlwill, J. F. Piaget’s theory of the develop-
ment of intelligence in the concrete operations
period. American Journal of Mental Deficiency,
Monographs Supplement, 1966, 70, 57-83.

Wohlwill, J. F. From perception to infercnce: A

dimension of cognitive development. In 1. E.
Sigel & F. H. Hooper (Eds.), Logical thinking
in children: Research based on Piaget’s theory.
New York: Holt, Rinehart and Winston, Inc.,
1968, 472-494.

Wohlwill, J. F. The study of behavioral develop-
ment. New York: Academic Press, 1973,
109-239.

Woodward, W. R. Young Piaget revisited: From
the grasp of consciousness to Decalage. Genetic
Psychology Monographs, 1979, 99, 131-161.

Youniss, J. & Dennison, A. Figurative and

operative aspects of children’s inferences.
Child De'r;elopment 1971, 42, 1837~1847.

KT ol el ol FE SN dad el 2
Gk 1. MK 8 E%’é? 7“] 14, Feold
g S ehgl, 1974, 29-43.

ABAF. o o} A o %fi’ff‘f-f' IHRIERE] 534
3ol B AT HEHHERE. A 47,
Gobdf gha v B4l 1980, 1-16.

A RIS FEA e B o)
SO EAWRTE BE ). HEERN.
7 e g e, 1980,

- 138 -



BEOEREE
Korean Journal of Psychology
1982, Vol. 3, No. 3, 123-139

An Analysis of Synchronic Development of Concrete Operational Structures
with Reference to the Information Processing Load of the Task

Myung-Ja Song
Dept. of Education
Dong-A University

This study aimed to examine the synchrony of development of logicomathematical groupings in
concrete operational stage. The author controlled uniformly all the possible structural conditions of
the task which are likely to have effect on the performance level of the operations, except for the
number of attributes that constitute the matrix as information processing load of the task. This was
to ascertain the empirical validity of the concept of stage in Piaget’s structural theory by confirming
the existence of structure d’ensemble. It was assumed that the performance level of multiplicative
classification and multiple seriation would vary with the information processing load of the task.
and the time of synchrony between the two operations would vary with the information load of
the task.

But the findings of this study showed that the information processing load of the task neither
allows direct effects on the difference between the performance levels of the two operations, nor
indicates consisteni change of the time of synchrony between the two operations. Therefore, the
synchronic development of the two operations was not verified even though the information proces-
sing load was consisdered, and the concept of Piagetian cognitive developmental stage in view of
the structural theory was nol validated. Thus, it was suggested that either the competence strueture
and the performance level of operation should be independently treated as Wohlwill (1968) asserted,
or another kind of developmental stage concept :hould be formulated according to the increas of

children’s information processing ability as Pascual Leone (1976) vonceived.
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