REMEFREOFBEMBIZ O

TF 4 conservation ) DHFFLIIERAEN S 304ER D BT I
Piaget ( 1941, a, b ) iCk » & hiz { N THD H34AR%
HIIZHTZE Sk 1= DiXS 7 6 15 EBFI S ThH 5, Pia-
get 42 & B LR TFEHE ( Braiverd, 1971(a) i3, first-order
conservation & second-order conservation & IZX B L
TWABH, Z I T NDOE 5first-order conservation &
B ) BEARNBENRE bhEEZ LR TEY, F-ER
AR TwW3, Zhid, Bruner ( 1966) LiR~RT WA I,
FERTFD: HIRTE~OBATISHHRIEL 1> 6 BRAHRIER ~D
BTE&RL TR Y, ThidNmk LIHgfE~nBfTRT
LOTH D, T WBHRIENE T H 5[ ( reversibili-
té ) HEETH 5 & Piaget iTEX T35,
L = AT, Piaget HHMT - IR TR DEER K RENE
FEFITRNTHL 5o HEHI2 > DR — DFH AL A
(B 5, HIH8m), 1 >OMEVWERE (EE
#3em, HE12m), 1ONKEVEHRL(ERKT7m
ES4em), 450N ERFE—NDREEP, P, P3P (A Nk
O 1A DK ), 20DEDOINIKDBA TS KA
(KOG, 72X ITRER ) DOER>TV D, HUDHIZ
AL NOFBNTRTRILKRTD HF-TWA T & Zk 5
#H (LT Ss&it) iKhED, FAN—HTAIKEBL,
SsiITiF DA TANIZALYELWEF ARBLSICE
Do AL N LITELWENRA-TNSZ L& Ss A HER L
TOLANEBIBLIR D, TORE, AL ELIiCF U2
HBhy ELLHEVE, PuhtnIBEfE Ss 1215,
ZUT, HlF L bICENmEE SsIch ) JRIEERIS &
Rl Sskc2NTi, KD BANICERRAIT &+, [
CETERD WD TR WA, DBV, fhoFE LIS,
KL B2 SARD D EE>TWBEV ) coun-
ter-argumentation 3¢ S b, —H, FREGFERIEERL
72 S5tz PN Th, RUDIKENE L2 LE LT
D, TFELIERL TWARTIREREMITIEALNITS
counter-argumentation 32 XN %, LT, HU Ss I
T LEA ST EERT 5, ThG, END NiTKE L E
TEHZ AL ETE ALRICIETER S 208 59 2 & S
9. TRICIELKEZ SRR VERICIIERICLE L
TZELWI L % Ssitmt. ZL T, BBE ENLL, Py
P, P3P, ICEXCRIENDZLETHIENILNTH B,
PLEDFELIZL Y, Piaget ix3 >DOEREAXAI LIz, 5

BEFEZ -HELHEY % & F 7
1B, EOMBEOIERFERTERETITS, S610
FAZHRIMET 5. ZOBRFENHHFE LI/ S IZhiMbL
BVWENENENIER ST ET DL, EMOFE LT
EHOHBRICI- L2 B2 EHTES ( renversabilte)
LV OO TRIKEIZT 63, 52 B,
B CROIERF LIREORROM &EHE+ 52 L C
MO, ZOFELL DT R FNTAGRS L
DTLHBL, £, RBECHEEEZL B4 NF =
MET LALNBLNTHS, 53 BEREL, REFEOBRET,
ZOEHSIT LHBNICRINS,

L EDEE % Piaget (1EEHE ( méthode “clinigue & 7=
i3, methode .dexploration critigue ) CfF»7zo % LT,
Piaget IZ{R1FEOBLS X ( inverse, annulation ) &48
FFBROAEE (compensation de realation réciproque)
&mvﬁﬁ&totﬁwwﬁéﬁerwaa%xto
DRI, 1 IEETFE & O ORI « b & ORERIC
KebELExThiZlv, £9ThiEV-D> LT DIZE
LS 52 L3bnd ” LW HHERER, “KiZLvg
W ERBIIL VMV, TRTRICICARS 7 &0 5 5N,
I6HI, “MLHTMAL E>THLWARVWMLRIUAITS
B7EVIRIHEL WS T LIZESNTIN S, k) T hiz
HBEEZBRD,

LA LD Piaget DRTAEERICEHT 24 & LT, Brai-
nerd (1973 b) DIgHIcH AL S ek E < FBA &K
AN T b5 . FREEIOftH)iL, Braine & Shanks
(1965 ) DRI TRF SKABICSBERNAH W E N &
ERHR L2 bDTH B, HEELIFTOBRE ( Braine 1959 )
N & &%iF, Piaget DEERT St 52 b A S EFETR
NHNWENWTHBZ &, S6IZPiaget NFEHE T E AR
EDIEBLUEN LD SGIZHERL TWB EEX L, T
rb b, size conservationDEBRT Ss~NHER L L T
“CEBLLAREND” LW HERNE X 553, Brai-
ne HiZL B L5 FROKREFIIZVEICH LT “ k&
{#2%%” (It looks bigger ) +Zi} L, EBRENE
BLTHWAERYNAE SIZH>NWTRIbATWS L i3t e
LRWZ EWRERT, &6iZ, 5FROKERITEYD
( real ) &#7F 7 (phenomenal ) & N Bl 2 %F 3 3
ZENTEBZ LLRERT, Sullivan (1969 )ix, =D
Braine &b D& &, Bl BIEH 6 BARMBIE~DBITIX
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Ss MHEIRP O Key word DEEZEARAN (ERE ) &
R LR &R ORRICHEY 5 L0 ) BB OEATHRHA
FTELENS “EHKA " ( semantic ERTH B LEZT
W5, 7z, QGriffiths, Shaniz, & Sigel ( 1967 )iZ, A
< S;l:%x’_%néﬁﬂ?ﬁ]@ relational terms AR
EHTTNDS, %Y, RFEFEHT S PREEET
BERLLT Ss? “more ”, “less ¥ LW
Srelational terms ZFREL T30 E I i L W REKR
S ET &l o7-Ssid, (1)relational terms A HfiE T
Elenns, MRELRTE RO, (31FDFEH /2 D H
bhrbianZ LEEML TS, HHik4—5FD S &
HHRIZ3 SORFFE (F RS, HS ) TFELD re-
terms DERFE L APESIFT L7, - & DFER,

“ same " IMFICE S OFIRTE S 1225 +RTH S5 IZ
EnTh & bEEETH »7c, RIFFEBITRTEL T 525
“same " NHEETH LT LR E LT, “ same ” 121

identity & equivalence £ ) 22D EHRAFA TS
MHThBLEBRTND, 12/, ZOHRTIE, RENE
RIZEHL Tid, relational
rter W IHFEERVTE D, longer & more & shorterd

less LEffiZe LN L LTHR-TWBRT Bickford &

Looft (1973 ) Dt & 5, %7=, Lumsden & Kli-
ng (1969 ) %, size conseration MEERT S I3+
SEREHCTR O “ bigger " W IFEDBEAICE T 5B
RERRT WS, #6514 —7L5F D 841z “bigg-
er 7 LWOREEIIRIZE RN (FEBE ) L W UL &8>
XHicLmé =5, size conservationZ D EFHT NIz
DD ZIRA) TH B L 2B L T B, 72/5L, 2D
PRAFRER (61577 YT ) iconssn, Figc
F &4 D relational terms PRYBIZEH L, Harasym et
al (1971 ) i3, RFDEEPEL relational terms® SD
Bz kB35 0 LOBERE R, TE LD relational te-

rms DEEIZS>WT DIEIL, 72& %13, Donaldson &

Balfour ( 1968 ) ix, 3F¥5 7B —4F 17BN Sy T
i%, less#more LIRFATHZ LERLTWED, TN
X9 et #5%i1 T, Harasym S 3EHES 93 7B D Ss
RV, 6 > D{RFF I T relational
different , more, less ) # 5 BB FEENSDEZH
TZ OBk & AIfER, RIFOKEL SDD <7 L iZfifR
2B ZLHvrENTZ, F7-, Donaldson®h NS HE L B ip
D, SDEETIL lessiZFFFRFILT LB L& Y L7
5L ERL, lessE L ICREOKEN LIS 513 &

more ABF L L, RD3T less & ERu D37 LETRTHE
W dZ LAVRENTWD, E7Z, samejd more:X> less

“ soune 7,

lational

terms &L T, longer, sho-

terms ( same,

LHRD LREETH 72, EHiZ, Palermo ( 1973 ) i1,
Z? Donaldson=° Harasym 6 DFER 72 L T 5,

LLE?D Braine 61213 U % 5 R0 #ERER 13 Piager #l
DEERHAETIT relational terms DEEfR, HoR NHEME
PRTFIZ & - TRERE (+HEM4TIHRW) THHZ L
ERLTWS, ZNDK S5 RFHMAORKE, Smedslund
(11969 ) DLBEEEHYZIFOBRZIZE T 225D 5 4 7D
IHDLAHTIES, THbHDEL © sympton-response ”
(FFENEGENL & TEDRIENET E0EMIC L 9k
Bprocesss.concept, capacity X FET 2N EM FRET
BIOBRIEEET ) BFEELAEVDLB LN - TRD 588
ABFEL 2O EEWT SEEDRY &HEL T 540
Th 5,

Wiz, RISHIE LT, RERSOEEORIEN %5, Oler-
on & Thong ( 1968 ) L.¥gH TV 2L 51z, 4 i
BHWLATWAA, Genevan TIZF &4 OHMH ( judgm—~
ent ) &% DFHEEASA ( logical explanation ) & K&
HELLTRALTWS, —F, TELOHEET L 455
LLTHEALTWAHLH S, Genevan ( Inhelder, &
Sinclair, 1969 ) it, Ss PMRTFEEEICK L TAKRE
EBREICH 20 E 5 DL LT, (1)IE LW ak,
(2mEERy 72 £ DY DIE41L, (3)E5849 Counter~Sugg-
estioniIZIIL &R+ &, QR LZBEICHOWTE
RIEETRTIEENI4AODHEZHITTNE, ZNH b,
L B RIRNFBERNEBE ST TH D LEZ HRS,
Gruen ( 1965 ) I%, Genevan Ci2¥ji + 3 89 »3, Non -
Genevan T IXH|Wf DA & HE L35I LAHER LA
LT3 ENNTS, ZOFEDRFEICEHRT 508 L L
T, =& xid, Gelman & Weinberg ( 1972 ) DHFEL S
B B o id, WRIKEMRTG LHE & OBRETES 55, 4
SO, Thebb, (IHTEOH (HEF), QT &+H
BB, QTR+ EPORMERE, UNTA++on
ERER LW O HETR—D S s 248 5 LR ICHAE(1)(2)
E(BNA)TH Y BRSTERVH LN, I DOBAET
211 —12F D S ThiZ LA EMFHREFNDERRLIZ/ ~T
LES>Z LERLTWS, %75, —F5, Mehler & Bever
(1967 ) Bever, Mehler & Epstein: ( 1968 ) TitxiE:
FHUE L U THEIE (H5IC eating ) ZBA L TWAED, 6
F2F 47ANSs CLIRFRICEFRT Z ENFETH
5Z¢&, terms NEYR LH DL IRTED,
Bodk FFIILALEBNTHELEZ, BVAIICIX
RSB L 7RI LY, —REIHREERL. HO
Piaget bNE SBRFEIRINIEENRDH S LFELT
“570% Beilin ( 1968 ) % Piaget ( 1968 ) & Dty 234

F 7=, relational
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0, BOEHGOMICI, 12EA LT ORER ERENDIZIIFE
X720, bHAA, HEDED FIZL VEERNRL 501
WRNDZETH-T, MEIR, £NL I RBXEI HEH &
WHZ L THAH, Brainerd (1973 b ) iZETFEBR O
B L ZOBENTRY FiTh E VIR DI
DHOFIER RN ERNT NS, RFALESS L1052 &
IZB§ LT, Brison (1966 )i, explanatory set ( 7=& %
2 AIBFICEFTHRHEONEHHAIES ) LRFHE
BLOBZREATWADHE VBRI RN EBRT S,
LaL, RENCEESITEERT S Z ik FEFEMEICM
ATENEHHAT BREAEERT S ZL L7, Smedslund
DEHIZAL 7D error kLD T L L4 Y, Brainerd
(1973 b )IZHEFOANDFH A Smedsluad NE 5 errorHt
B TH B EEL TS,

LA oFEARL & ROSIOHAND, BEERIE LR 2 B,
LHAABEBIRENEERTRLEL IR LA NLDTH
STRERLEY ETAHAHERL>TREIRZRELNT
5, Inhelder et al (1974 )X, BENDERNFEH L
ERRIED LW VE 2 D= TW 5, 1-2id Hiroiflgs
BART B L5 RICEIL TEERIEIZFE L OBEZ ARV,
vy, 2L T, LITLIEFR TEAR original 2fTAIC
LoTHELRREFMEAVHLEBZZE, $519&LT,
EERE IIRR SR ATA DA o 4 BRERIZHSWT
ZATERERLELT, TALEESEZLRHATAZI L
NCEB LN IEESHITFTNSB, LdL, BEHRENEDF
BatEb, E1- Piaget SHRFNHECK XLRE 2 HT
T3 EE I R THREZHES 20E HH L LTE,
REEARFB LIS LREL Tl big .

(RFFIE O]
REMEDFIRIZEA L T, Piaget i¥EE, i, R—
LI ERE  Lizdd- CTRIEME 4 & 2 TV 5 25 Bruner
(1966 ) i3, FEEICHLGEICE L ZRAMRETEDER
IZES>THEBTH DN, RONKENELWEFERE L
ZEIRESNWTNBII BN RNEE ZTNWS, Thbb,
KRENEFNE LS &T - LT TEBL TWAH Z &A%
BEICL > TLREIC L > TLIREW R EDTERDEE
ZFE—EEBRFAL TWB., £ T, KiTR—EOLER
BHRARROERORAENVERLRES & B NFEL
LTaEmICER LRRODEE L LTSHEEEATI LN
IR Y == FOERETH-> Tnd. Thid, Widid,
RFENaL 7V 7 FEETIETHEHLEEZONS, &
DEEITH LT, Piaget (1967 )id, 3 >0 A THHL
T3, Thbh, (1/ENEF ( true conservation) &

IZ#O{RTE (Pseudo~conservation ) DX BIAWAE T Br -
uner HIXEDENFT o 7IZRIFTHBZ &, (2TE D3
% ( covariance) & BB LMNBFEFIATWEZ L, (3)
renversabilite ( empirical return) & reversibilité &
NERFENTHB EWNHHHHITH B, (1N DT, =D
Fxy 7 LT PiagetiZ FULTEROHB L HizkE 2>
DD &1~ TR BIZ T T D B &I DIRIEE kAL %
FRLIEFBENIZLTFTy yRTEBHLEEITWS,
(2)D3LEIZBA L T, Piaget ( 1968 ) PRI OBER L%~
PR CRGRMBREMLEIOBK 2 BRE L OBEK
( fonction constituant ) & U, Ef&RJIRIE DR 2 8EmR
AN 7-E8% ( fonction constitue) & L, BIER{ER iz
—HHTHEFREIVRIT T B, Thbb, Y TRV
KOBBTHBHILERL TG, ZLT, HEEHELT
i3, FHBERICBWTLEBCTEA L ERLTWS, (3)
0 _renversabilitelzoVvCidy . Piaget 112 A & EHEEE D
FEWHIBHRCIIFA DT HRATWBDL, FOTMmELD
LY (anmule ), BEL-V TRz iz nEng
JC reversibilité LR+ B, = renversabilite =g
FERENNIT LA GRS, Piagetiz fuid, {RFHIIRIC
ESWILDTH Y, ZhBIC renversabilite & 15 B
HieR—Er bRXKBERADRELNDTH I LEZA TN B,
Rz, BERIR—EITERMRI—EDBMAER Tidie v &
EZTW3,

L = AT, Piaget D EEHFEN 1 >Th 28EICH
NT N DN DB S 5, Piaget O X b IHETE &7
FHALARE LT EE X SR, Halford ( 1968 ) 13
PRI DGR IRBRD 2 DDRTICRIT HHELE>Tn

BT AT AN L LR TN EEXTNSA,

Larsen & Flavell ( 1970 ) i%, Piaget O #5{E I3 (%17
DHRTHDLNIBZEXBFTERNLEZ TS,
Gelman & Weinberg ( 1972 ) i1, VRIKELET L& 08
RERITHBD, OB, RIFEM: LRE OBRELER <
& o T %, Piaget DEER T, REFITSBEOHELRA
L, #EIcoVTit, FSHEORE(KERLLETENR
RABFBIZFZNES ) EHVWTHENLRALTHB L,
ZFLT, BRLLT, SHMENHS ICKET 30580 IHEE
HLVERETHEZ L, TLT, BEFEHISERSNZES
L0 F o LBIZL ERHEREOBBIIFEZEL>DSIT 5L
FHRTYB, —F, Curcio et al ( 1972 ) iZFEdEE(F
i TR EHIET BRES L RTFIIRO AT REME & 2
eDTHDHY, H6ITHEEDMRFRICET s L%
RLTW3, %77, Sigel, Roeper & Hooper ( 1968 ) i,
{#7 & multiple classification &IZB{RAH B = Lt
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FERTWS, LiL, RIFENFEE L THENHITSH
NBIHLEF R G IEREL L Tuvivien, o876, BARLSH
i b LTOLREDOHHRGEIC 2 > TnE I EERT I L
Iitte L, ELTC BIZEAT 6L 0 TREF
HOFHSE & L THENAEZ S, 72LhN PiagetitE
HERIEBE ORI L LTS5 >OWEE b, R—EPH
WHENREOHEICE TN TR, S6I5, 8 >OFHERD
» EOBRRIESHEE YT L LT, ENI LN
GIRTE DR EM: & L THEIE 2 6 DDITTidew.
K (1971 ) Digfich 2RICE —E CHREBI h o~ &
LT, FOHREA L L THECAEESH W ONENTH
%5, Lo T, RECEL THOGEN LS 2BHAN L
= R Y — AN LFGET 2O TN S 5 h%

R D FEER

Genevan NEETIZHNWTNEZ X, Inhelder, Sinclair
& Bovet (1974 ) IZHB Z M TE S, ZNH T Piaget
o e LT, (1EpSshRE. 2EE—REOREE
H, (QUERARBRES LV S 30 EH TN AN,
Piaget 138 L VVEIRCON%E ( apprentissage se-
nsu lato ) EFVEIRTNEE ( apprentissage sensu
stricto ) & ZRBIL, HEWERTO 2EHRBRICLVE
LATSEREH TRWT RTOBEEEEKRL To, Thid
BEFNAKRNOEAEZESATNELNTH Y, LD 2
B =R B EFNERTOEF RS ENTLNTH D EE
2 R B, —HIRWEEETOEE IHRBRIC Y BET, &
DRESRER & LT, WEROREER, RE— B FHERISER
Hh 3.

& = 5T, Inhelder & I BEEBRNOERIZONTINL
ShEHITFTVSB, FN1oL LTiL, BEMOBITO
ST H 53—V OfET, TOAH=RXLEHEDINIZ
&% TORMHIED static’z model TRAR+ZTH Y,
X 9 dynamic 72 model XMAETH 5203, T DRRE Iz L
THUHRIRANET H Y, FEERETH DERTINE
EEEZLTNRIENOL L DRI TER L E
BT Do fltic b, 7L ls Be RRAEBELD ¥
4 7 (o b2, HE—HSRER. R £70E
SRk, WERNESRL Y ) EKRIT 5 EERITH Y,
F-XUEATVDD, FREFADERHEADRERICONT
BN TR NI IRBREELLIZT HNIE
BEERIC L VI AT EMTEHI LEHT TS, b
B 5L, EPEBROHRTHL, 4 TO Piaget 6 DREHT
HIREIZ L 5 B R ORI A % cross~cultural 72 BF3E &
BEATBZ L THLMITEIEBBELT> TV 5,

AT, EBIIATAEOOKRERERHRLELTE &
BEMENL E TREBARENREIRIETH 5L, L
b REIREN A D =R L E—HTDENILNTH
3, HOEEO—REE L LT, (IXE0iEsE. (2)
v = <O, (3IREER LS 3 2EHIT T2,

&, FlELT, WREREOFEEREATHES, 3
BB Lt Figl RIATHDLDPHBHNLNI,

-

A A’,

C (o4 F ¥

iz 1

FEER T Pretest, 28t v 3 ,Post test 1 ¢ 2 &)
IECfibhl, %8+t v aridadiiagrhTsy,

FALEERMIC Fig2 ITRLTH D, TN D, £yY
322 (3NEFig3 IRENTWB LD BAVL Iz v ¥
32 (1)Cit, P As B, ELTFEND XD 1K EH
$T&T renversabilite REN TN D, £72, v
a2 (2) (3 Q) CRERENPHEICEREZFRITSELLNT
F0HH(2) & (B TIHAEROM LA E OHEICL Y, £
LT (4) gk e L 50Mh & ORBE I L 0 EE Zmd
EEBLHICEEESATND, Ssidd 1 1—7 1 0DFES
T34 £ Th B Preitest ITEARREFT X b LipHER
HF 2 b (FL) P2o0F X b6 > T SoPostit -
est 1 I8t v 3 VR TEITRONSLNDT, Post test
2 Ehst 3BERICTRbhlz, Ss DKIEL Pretest
i okEsni, £, HRFEE (type I NCHF2-
N5 2 Mk bICHHREEZRT Ss THB, —F, PR
i3 HOKEIZZT HAT VWS, type [N-F &%, —F
NF 2 MIEEEE, b I—F DT R MIPRREETT

—116 —



(1)
A——=>B — C
F——A—»B——=2C
F—>A—> B — C/

—E YT . &z
Binh CAB LI LEDTHE, CTRER
FHEIZ, BH6 C~BLIm L EDF4E, C TR

AL ADRITHEFFIZITY « ADRTIRAKET XTHT
EiBLRILICABE SIS ® 5, B'&#Ciz, B %

C’le} Lz %ﬂ?’ﬁ, C, CI—G%‘%

A= ANEFEF. ADE B~ AMHLE~BLIZE ED
BENOTAE, B, ECR 7 Y- % L VFERE, B5HC, B

2o C ~BY EENENTHH, C, C'TENRER

(2)
F A B C
F— A —> E—> ('
(3
F A B C
F—> A—> E—> ('’
{4)
F A B C
F’ A B c’
Fig 2
A A
=
7/// Fig 3
H 4
¢ c F | d
U 7 Y, V.

LNTHY, typellF-Fid, HWHENT R MM & bIZHREK
ERTLOTHY, typefF-CLiL, —FDT = b
B, 07 X MCREREERTLOTH S,
X Table 1IZRIA TS,

R LLT, 7, BRI pretest T NKAEICH
FBOEN T LB SR T3, %7, 1TADRBYIEF
I—BHE DB L, Thbb, ZEOHMBRLL CEESL
L3S, PERTE, 12 >OKENRENS
DTH-T, type]| PEIT typellDE X D, type[[PH I
typelf OF & D DL EIK#EE B2 £ 23, Table 19
BEREATVD, ETOBRMIKEFTIZR->TEDY,

A> N,
5 AIKALIER L ic7e B,

F FiX, ThEh B, BT LR IEZHH

2Et vy g rDOEN

HEYRIL THWARNI Lhb, BBMIEFND—EE2E
BLTWB, £, BITD A 1= X LADHEMEIZHINT,

PRIREHIRZE 2B TH ) ZORZEEY = < FD
BIRICRTBZENHL BEBITNS, ZOFEFERT
348zt v 3 2 (2) (31T conflict R ZITZ EAVe &h
T3, (2) Tk, b &b EAMICRETS Ss KB EE X
KANRBEHIZLIZbLNTHY, QINHEA I, bibe
27— KD BIZ L ESWTRIST 5 Ssic kit 2 &
ZIARBIIKLIZLDTHELEZ RS, WWTHIZ
X, Inhelder ity = <7 conflict #EFRL TS,

Figbb, ¥EERL, FELNBEOPIZL-0) L1RERS
LTSS & CH D720, F-/ffiR a4 LS d7- 0, Bk
EEEDR DI WEHREAZHTZ L TLA L, EE
H IR TFE DIZ@ENT B ENI LDOTIEARY, L
PMoT, ZOFERIIFELBETEIDLNLDHEWE
EHETHLOTHY, 220DHETINIENREAT
B, 1720, FELIZHAED LN LHIFEL 2E8EE
DNz BOTEARLKFELVESTKEZE LW
2FEELE->TWVS, TLT, FREES TEWVTHE,2D
BT emb, FHRETORRESESADLYE, FHREEET
DEnHZ Eizky, BRSTIEVHHELERIMAENL,
WA, & 2V RIERK 2 —ESIEIMBESND L DT
HB, bI—oONDFHPEELELT, KB LHZ D staticre
EROHIKIZL S IE6EFL T A ENS DML E
ST LI T 5. RREBICLY, 7oKL -70Yi
fzEfiey LW HBERMEDMR BTSN D, T OBRA
BHERD TZELWE VW SR LI pEanER OESR 7,

ZLTHEMN AR @62 I LIR30, ERD
2ODFENRE LA TV B,

— 117 —



Table 1

! Pretest : Post - test 1 : Post - test 2
|
| : POU : POU
| | PAS i PAS
1 | SCHF---- —l
I | 4 REL , REL
| ! CoL , COL
| | JAC —+ JAC
| JEA : TEA
| | | SCH
! [ CHA
| ' CAT
| : / HOT
[ /
: POU 5: 6 SCH |
| [PAS 6: 5 CHA |
| [scH 5: 9 CAT |
I [REL 5:10 BRI v AUR
' , HOT ! GER
-c' | | GER 1 BLA
! ! /"'BEN | KOL
| KOL | A CAM
l ! / ! /
| |
i |coL 6: 7 ! ,
I [ac 5210 |
I [TEA 6: 3 {
| [sca 73 0 /
p ![cHae:7 | |
-F||caT 6: 3 |
I'TBRI 6: 2 | AUR
I TAUR 5: 7 ! BLA | AUD
: AUD 5: 2 : / BAC ; BEN
} / / -
I'THOT 6% 2 !
IIGER 6 2 ]
! BEN 6: 2 : !
[BLA 6: 1 | AUD | BRI
| BAC 6: 1 MOR BAC
I|[MOR 5: 9 | CAM | MOR
[ ! / |
! [
| [KOL 5: 4/ |
| [cam 5: 9 | l
|
I

1

[3sujets de 5:1a6 : 8]-L—] 13sujets de 5 1262 8—=[13sujets de 5:1a 6. §
|
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& F % 3

BRI LT opnL Ta— 3% % ( Oléron

& Thong, 1968 . Halford, 1970. #HZ£%F. 1970, Brainm

erd & Allen, 1971, Strauss, 1972. Brainerd. 1974 ) ,

1R 7D ORYE S & LT Brainerd (1971 b JI3kM 6>

DREDHITTV S, (LRFESIIIETE 525 (2) BB

U 7R e RR LB LSBT 2 BET 5 L 5 IKER
SNTDRE R THE OMBBRIZ VT (e 2,

2D - WEAFEEE ) o (3R CHERAN O ( sped-

fic transter ) ORIEE, (4)R7e 2508 P& ( non-sp-

£

ecific transfer ) DRE, (SHHEMICELT, HoEF

I6DPDFETH 5B,

TABLE II. CONSERVATION TRAINING

B L fih OVIREFIR CINEEIRIC bW 2B 58 BRI
HFEIUCE L, BRCEESh-RELIEIZL D
EH ENTREF L CHFEFICTHLNODDH B0 E 2k v

ZDH b, (1) L THHADIIEEERIZSWTiY, -4
zid, Flavell ( 1963 ) % Mermelstein & Meyer ( 1969)
BIMRTEOINRITIZ LA ERFTRRICB X 5 L EZ TV,
B DG TIL, Table 2IRLTH 578 <, 2L A
EDFETHREZHITTBZ LAibnb,

AUTHOR AREA AGE TRAINING RESULTS
Beilin (1965) Number 5;4 (Mean) | Non-verbal reinforcement. Significant effect=Verbal
Length Verbal reinforcement. rule instruction Group
Area Verbal rule instruction.
Equilibration.
Braine & Shanks Size 4;5—6;2 Distinction between real and 2--3 years earlier than
phenomenal. Piaget’s result.
Brainerd & Allen Density 10;2—11;7 | Feedback. Significant effect=feedback
Consecutive similar stimuli. Non-specific transfer
(solid, volume)
Brison (1966) Substance 5;4—6;4 Pour back. (reversibility) Significant effect. Partially
specific transfer.
As strong resistance as
natural conserver.
Bruner (1966) Liquid 4-17 Screening Significant effect
(Sonstroem) Substance 7 Manipulation. Most effective=labeling +
Labeling. manipulation
Screening.
Bucher & Schneider Number 3;1-530 Small step operant training Effective
Substance transformation and A/S Non-specific transfer
Liquid reinforced practive (substance--liquid quantity)
Engelman (1967) Liquid 5;2—~5,9 Compensation Significant effect
Feigenbaum & Number 5;1—635 Addition/subtraction (with Significant effect=reduction
reinforcement) of perceptual indice
Reduction of perceptual indice.
Gelman (1969) Length, 4;9—6;0 Discrimination learning set Significant effect=with
relevant cue vs. irrelevant cue. feedback
Specific transfer. Non-speci-
fic transfer (mass, liquid)
Gruen (1965) Number, 4;6—6;4 Direct training (counting with Most effective=combination
reinforcement) verbal pretraining and con-
Conflict (A/S and transformat- | flict.
ion) Some non-specific transfer
Verbal pretraining. (length, substance)
Hamel & Riksen Space, Number,| 5—7 Identity training. Significant effect=both
Substance, (Mean, §; Reversibility training. identity and reversibility
Quantity, 10) (verbal rule) training.
Weight. Non-specific transfer=Ident-

ity group reversibility
group but both better than
Control

Specific transfer=Identity,
reversibility groups
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Inhelder, Liquid 5;1-7;0 Conflict between schemes Effective=transitive group
Sinclair,
Bovet. (1074)
Weight
Kingsley & Weight 5—-6 Relational term Significant training effect
Hall (1967) Length Meaning of weight independent | Non-specific transfer
of substance. (weight, length--substance)
Meaning of substance. No resistance (0/15)
Meaning of A/S.
Meaning of transformation.
Lumsden & Size 5%—T% Training of relational term Significant effect only older
Kling (1969) (bigger) Ss (6%2—7%2)
Mermelstein & Number 3-6 Conflict No training effect
Meyer (1969) Multiple-classification. Verbal
rule (identity, reversibility).
Language activation
Murray (1970) Space, 657 Disscussion (a paire of 3 child- Significant effect
Number, ren) Social conflict situation. Specific and non specific
Quantity, One nonconserver was grouped | transfer
Weight. with two conservers.
No feedback. No reinforcement
Peter (1970) Number 5;1—6;52 Non-cued discovery (initial Acceleration=direct training
Area equivalence and reversibility) based on the notion of rever-
Perceptual cue sibility
Verbal rule (identity, resersi-
bility)
Roll (1970) Number 5;7—7;11 Reversibility (during a month, Significant effect (Ss can-
11 days) not represent verbally prin-
ciple of conservation)
Specific transfer
Strong resistance (9/11)
Rothenberg & Number 5;6—6;6 1.rote counting,2.counting of Significant training effect
Orost (1969) objects, 3.distinction same from | Non-specific transfer
more, 4.meaning of A/S, 5.one- |(quantity)
to-one correspondence 6.reversi-
bility, 7.distinction more from
longer. (sequential steps)
Interaction with child teacher.
Siegler & Quantity 5%—6% Verbal rule instruction (identity, | Most effectibu=verbal rule
(solid, liquid) reversibility) plus feedback
Length. Feedback. Negative transfer
Sigel, Roeper & Substance 4;9—5 Multiple labeling (multiple Significant training effect
Weight classification, multiple
Volume relations)
Reversibility
Sullivan (1967) Substance 6;4—7;10 film modeling Significant effect=verbal
Verbal principle (identity, prin- | principle
ciple of appearence, compensat- | Specific transfer. strong
ion) resistance
Wallach &Sprott Number 6;5—7;8 Reversibility Significant effect
(1964) Specific transfer. Resistance=
11/13
Wallach, Wall & Number 6;1—-7;8 Reversibility. A&S. Reversibility effect=avoid-
Anderson (1967) Liquid ance of using misleading
perceptual cues. nonspeci-
fic transfer (number--liquid)
Winer (1968) Number 5;10—5;11 | A/S Significant effect=A /S
(mean age) | Perceptual set Conflict Less effective=conflict

No transfer
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(2) DR DOFEEE 12OV T, Brainerd (1971 b) i3k -
& « HE elc DERTIREFEDIIEEICKR I 2o L DI,
FTRTAEEIEL TS AEBRLTn5. 7,
Strauss (1972 ) i%, R OFEE % $3E D organismic 73
BANOKRELIDEHTITHLTWS, TRbb, (IR
¥ ( disequilibrium ), (2#%{E ( operation), (3)iBfT
( regression ) ToH 5, (1VORBHEFIZHWT i, @TEIEH
TEHE ( adaptational disequilibrium) & G)EHHE AT
# ( organizational disequilibrium) & IZ43F T3 43,
@IZOWTITRMIZIE, FREERD conflict & O EH
FTHLOTHEHS OPFER QDX S i s +4
HIZBE LR BN TIIARL, FE L DOREEN efkEikic
OB LNTHS (fzbiid, BEHEAHE T, Ss DK
7LD 1oL D statemeut #7177 ) o (2)HEE IZHOWTY,
(1hndiate, (2)FTHEtE, (3RREMHICE BT T 523,
ZNH b, (1)&(2) LitfE% DpE, 2% D, ZOFELD
BHEDRES & 0 A KBRS T AIRERZ O &
T TH Y, —FH(3iL, BEMNHEE s O EHTIIET
b5, TRHDYIFENARTE » & LR DL, BIEY
BIETHBENRTNS, Lhl, TOLCELTL, Bra-

inerd ( 1974 ) DHAIAH 5, R D K TidEE ~ DFIHE
TEhERDH DN O RHRICTOVWTIEL bEY
RERTORN, 7275, EEH (1970) LTS X
212, IR L EERNLA R THB Z LITRENTT V20
(7= & 24, Hatano & Suga, 1969. Brainerd & Allen,
1971 ) . &L A, Inhelder & ( 1974 ) DEERE 2#H T,
ZORE TPRIFEL hde s, OISR TIIIERAFRE
LR TH 2L DALY, 7272, I'nhelder & DEFIE
TR & 72 B 0iL, FERTED SRR ~DBITISRE AL
THWARNZ ETHY, TOHOBRFIIMETHSZ LEbA
5,

BB OMEL T XTOIEERIMT > T BT TA
V3, specific transfer tZ L T3% non-specific transf-
ertZ LTh, MR 6ATWS (Table 2) o 2MDH 5,
At ORE & LTI non-specific transter TRIREAS, {5
O, HICFH 57— 2 —OEER I DICEYTH
59, ¥z, HEIELTL, JIEERNTRTIFT-T
WA biF Tt v, LA, bEaShTuvia, HEET

STHBHENI B, HREROPE LD LRVEE
TRTBRELH B 12150, HEDEE, 2-H5DFEAAN
LRTW3LITH5B, T7obb, counter-suggesti =
ou & counter ~fact D 25 Th 3, ¥/, IKE CHEER
HIZHEBNDHR LMD DE I hORFTLASRBICE IR T
BLEEZXBND, Piaget DFHF—L 2 DEZNGIL,

FIEBINDZIHFHOL CEEINSREL VIEFISRW
LEZIOGNED, FRYT—7 LTS FVEHIAT
ey, iz, RIFLEBRL TIHFED L 2 HE
( Miller & Lipps 1973 ) 1, & %, ?E%@jiﬁ:l_ D ER
HgbDNTHBL0) ATRFICHLES L L LICHERE
PAWKRT B Z LAVRENT WS,

RFEDIEEIZE L Tit, GenevaniZ E¥H 6l L%
BERNSE LW L0z X ) BEEROBTORIEICE
REHTEI>ELTNBLEZOHN S, —75, Non~Geno-
van CTit, JENBHRICEENRDTHATNE LI TH S,
BITOA T =R MZEEEHTBIZLTEH, FEREEL LR
fRIEERE, 7 20 HIRTEERE~DEITN S b, Inhelder HN
BEIIHEID GREEE~DL O EbA TV, JEE
Fi IR A~DBIT I RE L 25 LELON S, ¥
b, Yx=lDaL 7Y bEFTANDZ EATERER
DIFHERETH 0, FERFICOOTEBDFEIWETH
LHLEZOGNENLTH S,

AEEDBHRIZHWT G, BE—DRIEZINET 5HkNE
CHOWBATRTWSD, BMERHAEDEFEEE X
DUENDH D, £z, GBAT v 7EEZTIEELT
VW3 48 5 ( Bucher & Schneider, 1973 . Kingsle -
y & Hall. 1967, Rothenberg & Orost, 1969 ) ,
REOBECHEMRDOATVWARNDR, BENERD
ST, TRTORFEBEEMALOLLTHRWESD
DEPORET, RFREVIBTERIO», BHX
(1971 ) DHEHICH B L I XDREFELNWIHBT &HD
MEWIETH 505 ZORUZHOWTIE « DETFEER
DEGEST, FRICERRR DR IZOWTE X B8 H
Hy, 6T, FEERTOEBOWRENZOBEICH B
BEBITE3THAI.

RIFOFIFRICEIL T, HRAY7RIRE & L T Smedslnnd
(1961 abcdc ) N—EDHFE TR I h 3L EREIC
X BFlEAS, Piaget DEER L —H T3 L5 Ex, /-
ZOFIE TOEH SARFL EEIERERTEWS
ExL, BeAOWRNS, BTFELLEI Tl v g
RITRENTVWBRIEDbI 5, §5I12, RLEFEEIZ AL
BLWH I ENEHTHDEI LISRENTEY, £/ B
AEREICL VO EHER AL L b, TOESIER AR
ZEbhREIATWS,

RIFDEE ORI, Piaget DI OBRIEL V5T Th
ShE 305 RENH T L Piaget B OFEF (2>
TORNIUETH D, FICBBHEOBITORNEL &RF
NHT L, MOBETORNOILELZLEEX RS,
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