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A study on the evolution of students' conceptlons
in the didactical situation
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BT FECEEGEE L THETD DI TRV DHOD,
W DOPDHEDEE CERID OREITBWT, ZOENMAL
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The child's conception of number, 1952.
The child's conception of space, 1956.
The child's conception of geometry, 1960.

Piaget OHIGRIL, BAKHIIBI2H4nlEzETIEL
TEBICEA, FTIN63EHINABRICETOTHEESZN
TWBIZEZTOE#NH B, FlAIE, Piaget &, %, 175
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1%, hROD—-ZER, FEEE, 12Uy REMEVW
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T, FELBORERTOEB I EICHEEAZTTO E WO EK
TOWELERDBETHDEIND, 5T, BENREE
OHEERELTEL S & 2HOEANTHIITE, 179
TIHAEL TWARENMFEEHNT, SENTREEELT
WS & &, ZOREERETDIEICED, SENMEIEE
RENT, INBRNENMSCEERASI TV (ER,
1992) EW|EINBD, TITEDLIAD (REMAED
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ERBIEMTES, Tiabb, (REMHEY 5 HER
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conception® case-study

FERBIIBTD [FELOFEA IREHT LR, fhk
DPiagetDEEFENFHHEEZT T, FEBOFEHDr —ZAAYF 1
EUTERENAZ. T ZTHED LY 5Erdwanger (197 i2& 3%
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(a) Mathematical behavior: This refers to the child's observ-

i

able verbal or non-verbal reaction to any situation related
to mathematics or to his learning experience in mathemat-
ics.

(b) Conception: The child's conception of mathematics is

viewed as a conceptual system of inter-related ideas, be-
liefs, emotions and views about mathematics and learning
mathematics he has gradually developed from all his learn-
ing experiences. This conception guides his mathematical
behavior, how he learns and what he learns. That is, his
external, observable behavior indicates the direction and
trend of his underlying ideas, beliefs and views pertaining
to mathematics and learning mathematics.
The approach in each case study is non-judgemental about
the child's work and focuses upon his point of view. From
his conception of mathematics, his answer such
%-F-zl}*:% may be correct. Therefore descriptions such
as the child’s error, misconception, and lack of understand-
ing or comprehension are not used because they reflect an
adult's point of view about the child and his work.
(Erlwanger, 1974, pp.28-29)
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WX % ; The approach in each case study is non-judgemental
about the child’s work and focuses upon his point of view. 72
L, By 7 o—FRMIORKICH 2D THRELS, TLHH
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EFEINDBOTHD, AWHETIL, FEAAITErdwangerD
HEDOIIFICU D, BETIL, (BIRHAD ROMEAZRD.
W->T, A>T ayOFEFRER (FEE LBEE OUR
SR EOBBROERICI->TIRALGN, THIL, HFEKT



34 FEEREBIIRYDFELOA LT L a L OERICHET B0
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conceptual change7 70—,
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FIBI, ROIIBIHDBBIT 5N D, concept-meaning
F7O—F T, #E&EE2E—0, WMLz, #HRER (statc
entities) &L THRTHENENTH . sEERII, H5EOH
BRICEAAENSHBOTHY, HLITBELEDDDOTRRE
W, TORM, %< concept-structure 7 T —F N ELEL T &
&35,

concept-structure 7 7 U —F TIE, R EEOME DR
FHTHU, HFOERSEICBIT S8 OERICHEF AN
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i, ZO77O0-FOMBTHEEVAD, ZOLSBTTO—
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BEHEELLTREINS, LML, 25 LML EICEERD
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T, ZOL5RA>tET7TaOERI, D51 F3Ivri
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7 O —F & concept-structure 7 7 01— F OBEHISHEEU LD
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Malilk, o THESOFEEEENT S THAORE
HEWIBRICERZYNTE2HDTH D, ZDEE, concep-
tual change7 7 0—FTIX, comprehension& justification® 2

DT ADEEEEEET D, INSEFROLDITEREN
% ; "Comprehension” is herein defined as the process by which
a student connects a new piece of knowledge to his/her indivisual
existing knowledge and applies to it the standards for rationality
which are already present in that existing knowledge. Justification
is defined herein to subjecting those connections and reasons for
believing the knowledge to public standards of evidence."
(Confrey, 1980, p.27)

IDEE, AWEOFETHSALT L 3 > OEER,
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AbB, LhLAans, fiETREZEIIC, a2k S a0
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AT TV LB TINFARIR LD, HEEIIBNT,
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B, INSEED B3 & OBRBILTEH 5, D
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FFRE->THETE SN BN EOND I ENH 5,
LrL, Pr<EDBFELMHLVWEREZ2EETLEE, Z0O
% < OBH THMRNEEDORBNRAETH S & T DML
TH¥HESERINS, TOBBEO 1 DI, EIITHREORE
EOEEZOOONRBHRNBEOTB THo/zLHzIN5
M5 THD (Bachelard, 1938/1993 ; Brousseau, 1983 ; Sierpinska,
199, —AT, BLEILFETIE, ARSIV TELRBRE
U TORFMNECHRZHEET NI I WO TRaLA, &0
SERBHENEIEbEZOND, Jhid, BAEFTER
ENTVWLEREETEBEETHILITRUDLSEAHTHA
Y. Lipl, FES (FEH) OuBMSHNUL, BEZFOX
SIREEMEHINGD, LVoEBRRELTLED L
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Lisd, LT, E#MmEEsRRT2 3K EDK DR
BEZRDHIETHAHON, FRERET S EOEEIIBY
DEFHEFMAD, WO APEELZLREDTTH S,
RARNEEORROBEEERT 5/-DICLTDO3D0OH
FIAY—ERELT B,
Gt notion)  FEBDERELETAITT, 1A,
FDETFIEEED,
(FEfevent) @ (FH) 1T (HER) BAVSNSHEC
() PEET2EMEERT 2, BizhEAoh
TS OEFHEMRN (F4) TR, FELO
CHES) MERanEE (BER) LT5,
{REAE conviction) L2 DOAFTY—IZ k> Ttk
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HbDTHBH. (FEEY 13, BEFLEBNEFOL
SIRFEERTONEVD ZEZ2HETEITFEDHD
RN BRI b0E L THEINS,
TRbs, (HEY &id, TFELOMFE, HHVIX
BAHBIC T D REEERT S, ZITEDE
B, UHREZEW) L TOERTIERL, 78
NOUERFIRIED B WIHRENER S U TERI NS
HbDTH5,
INGE3DDOHTITV—E, FTHOIIREBKBELTTFED
AT a E®FNC(C N E) EHEKT D,

ZOMF
Cc——> N|———> !

(C: W2, N:H& £:%5)
M3 clcNE)EFIL

ClC N B BFMCEST, F&bORMRMMEED R
BRROLSHAIND, C(C N B EFVVEEHTHS
LE, CNIRETISFEBORMEIIHGET 5. FEEHIL,
CC N B EFVOBEEARENALSIETHESN
B, UL TELALMOEBIBLTR, BE () K
HOLWTHADOME (V) 2%% () KWL THEATSE -
D ST, HL<EELEES (£,) KHLTHRL
BHMOLFEMALES &L, ZOBMAALIICHKD BRTE
BT B, TbE, WAORMROLS RGNS LT
BT 5D CH B, BHRNMEORRL, PhEd, %
MBI ER L7 RO LA 2 CNETOREBIB AT

Cy e (N[} > T
\%
C1&Ni=EO
%“%\:@
¢ v
C2 P N2 B T3

H4 CCNE) ETFNIC &3 RBIRVEE DR

WEEINEHLOTHLHL L, BOZBELRYD, HERFEEE
I ENSEBETRHRAINDBOTEHRL, bbb, #HL
WilER (V) ERETEUTES TEARN, Z0k9,
AHRNEEOTRICE, BROLEHEENEHIND, T
s, FLLEBELESES () KWHEAThELHS (V)
EZOFTHEMERET H5HE () MHLEEENSZE
ZHoTHRPERESNEEBRENDEIDITTHS (E,~E,
FREMZRFACHRETH 5206 LIRND, FELORHED
HANEDS I ETENFNESZZRAFZLTWEHDELT
K45,
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HmEEERERLEI LTI TIERL, DLAEDT
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MhDDHEFRD EE, ROXIRRRLEHOIREL R
ETHIENAETD D, N6 DR MOIRER, AWEIC
B2 a 0BROERELUTHERTES D £
BAES S ~OEY (persistence in subjective facility) TIZ,
BaIlCEETS (B LT, ¥BHEO—HELEZ (FEED
& Ay DHERDZENTE, EE LWIBEIE<D
BANEDICHZITWMENDETHA . ARKICHBVTE, 2>
TS a L OBGRIBEBEER LTI ENG, ZDOLIR
TR 0ONTHAL LT a v OEFLERS. D (FH O
HRBEN S UL TOIENIE Gustification as social adaption of
Qevent)) T, BICMHMO3IHLOEVWEHEEICEHTLIZ L
MAEGETH B, Thabs, Hl R LTho&REhik
CEHY 12, ERIZBFEBOI T a  ELTHEET
SHFTIRRL, TOX5R (EE) & (BR) otz
RIBLTWEDTHSD, 52, 3) REBRIEEOERL
(becoming aware of an epistemological obstacle) &4) FREki
HIBSEDTLR (overcoming an epistemological obstacle) 1T D\
T, EFVCL2028 72 a Y OEROEREBLT, W
DTRDOANFHEIZR D, Thbb, ) OEFINOEEEE
SEE, ZTIRI) DEFINEENDIETHD, ZOI &
M5, 4) 133 ERRELUTEENERT D I EMEHEN5S
DITTHD. (M528)

4.2 ISUABBHERBLBFBZAETay0ETN
t:c(@RL ) EFIN

TS ZBFRREIBYZ T 3 2 OETIHLICHE
I SW5E (Balacheff, 2000a, 2000b; L'Atelier des Conceptions,
2002, Balacheff & Gaudin, 2003) I, FIETORMRMEEDH
ERBICEEINEZDOLU LI, XD —RORRREZOHRE
i<, IFTH, 75 ARFURFCBT SBBERO/H
BENSIBDT, £IT0a>t7ya 07T IEEHEL T
AHED,

%9, FELDEH (kmowing) FRABDIHUE-T, Z0
AHELT, FEDOEETIMED L WIHESH WY
5, BIFEAYIRM (didactical situations) DAL,
&4 OREBEGENTESORBERBT 2ITHEERTE L,
ZUT, §XRTOFEHICE ([T50h0) ZBEMNANEINTHD
ZEEMERT B, b, B, FEDOREEREALD
ETHEE, BEFELRTFELOTHIEKFEL TWD I LMK
HT20TH2, FEE TEHL, BAOEANSEITKEL,
ERWRIC, TOEAEZRDELBEICBLIKETS. UL, Z
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1) persistence in subjective facility

Cy > N1 -\;—”—> i3]
;:@?{i}io
A E2
¥ C1&N1=E0
G P N1 )
%
(o} B 1 ol V)

3) becoming aware of an epistemological obstacle
C1 P N i

b e
G B 22 E2
.

G e (N3

2) justification as social adaptation of {event}

(C1&N1=E0)
C1 P> N1 oy

!

Ny ————P £2

4) overcoming an epistemological obstacle

¢ P P

\\C\}Nﬁso

&EE
§/
N2

Cz—‘_'-—"‘l\fg—>$3

2

H5 CCNE)EFNCEB2FEbDavETYa vy OER

DEA, BER, EMLERTHIZEVWAS, BEE, 08
HXOTRTNEBROWEERDENSOTERL, LD
BEIZBWTENS OEMAEAZERETIHIESELT,
FEE Gubject) &IV a— (miliew EWVWDREEZEL. O
Y a—EWSER, 7 ARFEEFCBYTIERRT
Bao—D2THD, FHBRBIIBOWTEREEYTEIAT A
EERT D, RETORAVWSNRER, #EEETLHEDITHS
DI TEABVDOOMREROLENEN S ZDIIHL, Ih
EHELT, BHEEAHTFELL TORSHRERUVMEE
EHZHRETADBOELTIRALD ET S, (#>T, R,
FE, HHBVEIY 2 —OAZRERVNDBOTHD, HHEMNIC
FEEIV2—OHEEREL TRALD &T5, #EITHSL
FE/IYUa— - VATFARBWT, A5 OBE (pertubation)
R HEEBVRET Z LOMLBRGEE LU THEERZLED
15, C@RL I EFNRBWT, FEBOERT SMHE
i, /Y- PAFLACBTLSEERHEZERT S
HOERB, 0T, HMOBRENT, HBEVERICESLED
BTZTANSND EBDHONBHFEEMNBHEBTHEOK, FE
EXIY 2-RBIBENSOMEERAEZEC TOMLNDHESE
W (encounter) BHETHIETHDHENVAD, £, FHE
i, EERERY - PATLOHEEZBEHRKTSBETHS
MBI END, EL, ThiE, EEOTHREIU -0
5074 — RNy 7 EORIZHBF vv THEFICE> TRH
ENDBEEFOREEANFET D EBOEND I EITED, Fia
MA&x OHEBIRETHEBRTHFT, IO LAF vy IHEKR
(FED) KL THEOSNBVEVIREND D, Frald,
FNHEBOKMELTHLENDEE, ITHLEKDDNEN
Fyrw 728D (eror) LIER, BHEEHRT S0,
IOLEBDEERL, INSETFRTH2H4END S, HEIC
EoTH, TOLAEBDEEELHLVREICESRAL LS
TEA, ERMNRIZNEIBSZEHHD. PIAE, M,
TEOHHEE TEAWVWY, TOLIRXEANIEFELED
TERTHDEN LI TH S,

ESIZR0ENR, BARAITITU—0OTFIL, 2EEOIXIY
T a i DWTOMANERENZZI 2SR, 25Uk
WEETANT, FED, ThhbbHEEEEYUZOMMOEH
ELTOKRA, THEDLDBEMREERNCERDIEFRELTE
TWEZEMEHEIND, IO LERFOERICE, 2 XO>
T a lndbOIMLUTRSHDELWHEZOMHEE L
SHLOREVHETENS I EMFHREINTWEZ &iITL D,
UL, EROESERNBEEOERIRIND LD, #ED
KDOWTOIRAET T 3l E0RERINIEORN, 5
WEZDINTF 1 LADEVEHEICERT S, Tabb, 3D
3, |, THEES, BROPRLT TS, EEL W EHE
ENBNETH oL DI RETTHHBOYRTOHHDEL,
HLHEOEL-RHEE, FEXANETHHETHOTHD,
ENHDE, BEFOIIBBEHINBOTHBNENIHER,
FLOWERIOHEEIINANETH S,

PLEMRARZFHROFIZ, ROLDB4D0a 7 a
DEFIVC(BR L D) BREEINS,

C@RLZ
-p: FEOES
R ANL—F—DEE
LI BBUVAT A
-T : HlEREE (control structure)

Z Z°CIE, Balacheff (2000a) @ FIF 2B OHIZE TN T
DEFINERTNI S, BEEOEEANSRZHOELT, &
57 EMBIERENER ) KEUDWTEETBRETH
3, Vo kTAT 7RIS, N5, FARKT L0,
EVNoEEIBEFRHIBDOTH D, IIT, Vo7 Lk
2, 2D0RLBLFEFRTHD, ZOBRTRHINENDLEND
%, Tizbhb, AR TERINZREANTETH 201K
LT, Fo27RAAEEETOy FLAED T LD RBEROE
HThHD, INETIKIRBLARL LI LEZDDFED
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OIA LT arERBBHOELTEFIMET BT EERS
50THD, ERIE, dEHE-RENa 2T a> ()
EREM TS 7a T ar (¢ ELTROES
KEFIMEINS,
Co = (@,, Ry,
C/‘iC = ((P}iC 4 q{ﬂc‘ 4

Graphic-symbolic, 2 ;)
Symbolic-graphic, Z,.)

2DDEFIIIBNWT, HBK guphick symbolicD L T X E —
BEHVWSNTVDY, (¢, T, HESRERERZFEDIL
DMEREELS>TRBDIHMLT, ¢, T, REMERBHH<
T EMERERS T T DLW TWARITER S A EnS 2
ERFEREELS, L, IOZEEZEBEEREINSHOTIR
<, FORDI, MEBEHSTOMOERMUELRD, T
NS E>TAETa e ITL5LT5DTHS,

F7, FAE 220037 a0 T—HKiEEROL
SWERTHIENARELRD ZENREND,

Let us consider two conceptions
c@eeLX)eac =@, ,L,2)
Generality : [( is more general than (] if it exists a function of
representation f : £ —L, so that for all problems P
from @ then f (p) is the statement of a problem from
P.

B, 5L T varoEFIMEICED, B#
(knowing) W27 aDEEFELTRADIENTE,
TS (concept) WREBMOERELLUTIEADIEMNTE
Bz EMEHEND (B6). (L'atlier des Conceptions, 2003)

¢ Py ~
concept iuncnon % L
Aot *
Newton ,‘}j \ \Q‘ Dirichlet
K : ®
knowing N - %
Descartes '9\ " John
C
conception

6 conception(C), knowing(K), concep(¢)

4.3 c(CNBE BEFNEC(@RL ) EFLOLE

EFEFEFIIZE, EbiZatT a0 (ERHN TF
METhHolz. ZOFREMECEE IFTdY—) KETWT
BWeLTH LD,

%23, c(C N B EFNIBWTIE, {conviction) & Cno-
tion) DM THEIMENZFBMOLEHF T Ceventd) 2RDHT &% E
EBTHDIIHL, C@R LT EFILRBWTE, MEEH
ORBOBEMZBMEOESELTOEELTHTFIU —DE
—IHBAD, F2, @R L ) EFNEBTLIARL—
F—DESELTORIE, FTOEKRBEENSCC N B £
FIWEBITD (notion) KHETEHDTHBHERDHIENT
ED, FNHIE, EHRALGHDOTFT T L—bELTHESN
BOTIERL, FEHBDRROEEERZZFDIAFIZALELT

ERTH2EL2ERLAEADBOTHS.,. 51T,
C@RLE) EFNIIBITHHIEBELLTOE &, (¢
N B TFNWICBITD (conviction) DHEEEHELDLDTH
LHEApisEB, bR, EREOFAMFIXLOERELLTH
i, Of{E) K, a2 ho—T5H0THo/.

—%, MEFNOMESRELT, ¢ @R L Z) EFIK
BOTE, BREIAFLELTOMEFNOEHE L THHRE
WHAAENTOWEOIIHLT, (¢ N B TFIVCBWT
1, TRAEEENB LR, 2O EL T Cotion)
& Levend) Lo TEHBESNSPIBEMICEEND. ¢ (@
R LT EFIRBNTR, BEFBICBILIRAKOERE
MEFICFEINTVWS EZTEDHOENS,

PLEDERIE, T& FE1) O#EDVRIND,

#£1 CCNE)EFNECPRLS) EF VORI
C(P,R,LE) c(c,N,E)
P (is a set of problems) {event)
R (is a set of operators) {notion)

£ (is a representation system)

{notion) & {event)

2 (is a control structure)

{conviction)
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LnLiadts, RENBELNUTERIZZNIE DD BES
DHLDWRBBZEEZEADZEVNERTHD. ER, @ RL
2) BFIMZBWTS, REIAT L (0 BEERDI &L
THOTRTOHFITY—~RBELEZHOELTEBINTYS
ERDHZEDTED, TITRETIE, LEOEREEELD
D, AT aEFINOEROEHELT, c(C N B
EFNERWEFEREOY 7T U SR ERRAT 5.

5. NEOREDEHRDILEK

a2t T aEFNOEROEREEAD LT, BEFSL
YEIEHINGED L, TOEFINEEBOFLEIREDS
HTTFESDI T a  EMBEICIRET L EEL L THL
EDETBIZETHAD, LLans, TH5LEEFILOH
B, LiRD {conceprual knowledge) & {procedural kmowi-
edge) (¢f 3.3) TRINEZLD, ELDOATFITU—Ran
BBFIBITHDIWVTHEINGE DD, Lo -E2HEELX
BBDHRRET, RICFOLDBEMERBEEICINAZELTY,
EBROBEMERCEIRBRYAHEET S ZEPXESICTFEIN
%, ZhUE, AT a EFINOREEERREEEHO
THY, AMROEMT D ETATIRL.

T IT, AMETIE, EROFEZHICBVTOEFIINOE
AEwi0TiREL, ¥EBEO7 S UFUSHIEBNTEST
WEERTA NEEZES, TNICED, a8 a3 E=F))
I, BEEFHDIVEBESTIIBNT, FRIKEDEITXT
DHLDOPHEFTEDRNDEEREUTHEIET S Z &0 h
B, ZZT, TTUFUMIEN, &L bR ERTE
TigEO e 2BHT 20 TIHRL, BHERAERTO )
ZRELTWS (B, 2002),

EHETIE, W|OFEREBHEL T UMNIOREDEKRD
PEE 2D BT 5. ZOBHIIROBY THS. ROED
BE - BFEFIBVWT, BHROEENEELSIND &I,
WP EBREZRICREI NS R ORISR, FORLMEET
HolENH>THRE TR AW, ULHLANS, iBEOEEH
FICBOTE, o0 IEWKROHFE MEMMICED Lfoshs
ZEMBDOBERICH B ENAD, WA, THUWERTE)
o OCHESEHBED 19904 4 A B ~20014E 2B B O EBHRE
(5 HOEE XBWT, & R 280RBIEM 4T
H5.7) TOUEBIRICES, BHETIESOREREICBT
5 TEM - BR0RE OBfNcHl, Bk - RERETES
BICMEETNEREHO 1 DELT IBHROIBE) 0¥
ERHTHIELICREBERIDDIDOEEZEZDIEICLS,

iz, AT a EFIEREEREEEOT SUF UL
HICHWSIZMAED, #%BIkT 5 [ERRNEN) Ol&EEA
G5, BxOBRL, FEBOIET I g iz bR
ZHY, FtNEDOIDTEETHNEHMT S Z&ETHR
i<, SRFEARIBONT, WHRIREKHERETHD,
EREDEIDTERTHNENMIERENTHILILHDING
TéH 5B,

5.1 ZURFERIFEN

Bz Lo Tl E N, HOBBAENAHBREEEEICS
WT, 1RE - AL, —RICEASHE G BEOMRR
ICHROME. 25 LRV MAL, BMoEENREEEEL
TOFME, FIUT, HDWIEEEL G (constraints) % BHE -

ERPEIRTZ 2L EBUTITDNS, 2307k, HBHEHT
RSB OEEE, BRE - £ THEIh3H0T
SV, FEMIZ, INSIIHNTSIRE - AEOEENT, B
FoTHIRFEN2HOTH S (O, 20000, BETIUL,
EFBEOBMOAEBNISER (reciprocal obligation) & L T
HiIFED o5,

7T 2 AR (¢f Brousseau, 1997) IZBWTIL, #iF
SERSIRTL (didactical situation) ZHEUM&EIEH - £/ U2 — -
AT L (student-milieu system) DEOEDIEY —5ELTE
T B, WhRBET—AZBNWTS, —IL EEBRENEET B,
FRIC, BETERE - £/ 22— AFLAOBOT — LB
WTH, ZOX5—ILOERRITEIZRE WE KEAD
HOLLTHEDON, Iz TEIBENEY (didactical con-
trac) | EWER, - T, ¥—LDTL—Y—0BHB0Er—
LTDHDDHALEES D L THUE, HEEE BRI NOM
FiTiERmEmT 50 END 5,

—HHBIZBNTIE, IS5 ULAEEENEEL TOHFEE N
TBHET, &<, HH2VWEEFEAEESLAEVEIBIIL—ILD
FHET D, FIAE, BEOETICETIEMEIEE - DM
O—FIRBEBENENICHEES, IO LEN—IVE Eigs
BEK CRRRDYA TORKYEHLEND,

UL Lahs, BEDT —AZBT B —ILHBEETHDIO
IR L, BRI LT LT RETHD, I5IHEET
&, LT EITHIbIC BRI D E5,

COEDTHA SN DERFHEIITH LT, AHETIE,
FERFEGHIIBOWTINEBEELI 5 LT, BEOHRE
FHENEELSELE2BLT, #BFFENELLTOH
BOHENSD ZEZHEANRIBEETE, TOEE, KiF
KTHRTEIRBNENE, TTHT T2 ABFEZHFEITBNT
EbNBENLULEMEETE, Thabb, HIFENENE,
BEFENEE L TOMFEO—HBE L TR AL, g, *
ITDIEMBTUBHARTH IO TIRL, DLAFDX
SIWEADIET, BE - £HOEYANEE L TOM 2B
U, EBEFEEHOREHIBNTEDOL D YO BEAT
BN THDEHRINHI LIS,

5.2 IMEOREEOHIBZENIKR

BAEICBWTIE, hiiTE) B, 13U D/NERE 2 S48
BNT MEEREN SLTERDT NS, Thbs, 4,
ZTDEI BV OTFTIERINEBOTHS, Lnl,
(Ff & & B0y 20 &5k THW) BEbh, #REILTo
PUENRES T, > T, NERESSEQRBIZBNT
3, TREEM OBERSHIEPEARTHLIELE, HTED
BREIHEBL TV S,

TROA, FIZAE T1md80HOU R ZHWET, YR
25mDEEEZ VWSS TLED.1 (D EWIEEREREINE
EE, FEBIEIOX25DMRICHL T, FhESEH 2L
B ENRLTIEDTND, "V TS, AROEIZERIR L HE
YENEMEUTH D, Thabb, ZOERT, Bachelard
(1938.71993) DESHMBICHATZHOELTRITRBZ
ENTETH S, THE, FEHBO (T KERTSHO
THz<, (Eudkbn/ze0) LTOENTHD, o
T, TRE%EM LLTERDTONE WBTD) HMFEOR
# Umowing) 13, TX/NE OBEWITELELTHIEHICH
WT, RHFRAIEE (Brousseau, 1983; I, 19954; 19958)
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EUTHEET 5,

ZOEE, BEHOIE] 2ENTERENRHRICBNT,
JEO TV OEEH#ZEEHTS. 7abs, BFEOEK
METIE, IN2EIBEMRKERAD) 2RFEILELT,
FTORR, HEIVZEEN (problematique) HFEELT D LD
EBRE DR (devolution) WTHNDLEND D, WETH
W, HTLUWEIRERNRNEL T DR D RRE (nilie O
RINENTH S, Mo T, (BRELLTD) 80X25FDHDIZ
EHZEBRU S L3ES &b, FOEKE EEHENEN) o
LT, 20#bzEHRLI 2 08NS 5,

BHEMICIE, DUTOLS>MEOBH#HEZEA LV, FKR
m LT,

80X 2=80-+80 80X3=80+80+80 ()

THhd, TOT LR, FEHOEBIBOWTHEITANLGND
HEOTHD, Zhid, LhL, BTLBFELN IMTEOE
RIZZDOXSTHo) EWHSRETIIRW, Thabb, fil
DD, FEBRBWTHE, MITHEOEKE RERM &L
TEERTTFHIED THL) BEDNERETHY, ZOELK
TLEED2ROABTH, T I TOEBEANRROREEN: 28R
THZEEDRNSRN, TOEE, HBTFIE,

80X2.5=80+80+40 (p
EEAD, Lnl, ZOR, HEOEERENEN (Tabb,
THEREM OFEW®R KERTHHOTH 2, =L, 0K
BTH, TEBRTOILIZHARNTREZV. Thbs, Ih
MEERAEEORHATH D, TI T, FEHIROI D72
EIERT D L ENEBENICERIND,

(@ DEHRTEZZDOTHNL,

80+80+40=80x2+40 (9
TH5H. METIUL, TREEM KXREMTHEOEK LI,
(FELIEY ELTOENTHD, Ind (XY BRI
ICE-T, (HEE) SLTOEREMNEINDIETHDHEE
A B

F T, 80+80+40 2 (—DONIEHORY TEIZ &IZ
TERWEAS M, Fiz, BLENS, 80X25 TERIhd &
TH5RLE (B30I, TOXLIKERLEVETERLI),
EDEDIHETEDZADM T

ZOEVWELS T, YD TTFEBAOBBOBEIGERIN
5LEEZOND,

5.3 TF7FUd U

—fRIZ THREE) RO K DIZBRENS ¢ TRRESEEmDICS
WT, ERCHEHR KEoTERSINTNEEE, DEED
SRESEEDII B BERMR, MH DT, R, ZDITHIET B
R, &R, MEHETH 72 61, R EHRBEHEEDICBITS, BaC
DB ATH D1 CEIE, 2003) FHTHBRE51E, NED
FEOBHREEREL IS ETEHEE, PRSEDROLIBIE
BSEFEIND

D) BEOBAITROII>ENTEOERN, MIOBE (X

N TRAHETHB I EORH

2) IXU/NE OEBITAEDIIDEROHER

N FLL O > EBHREBEFOREKE OLLEL

4) BHFEOBREHLLWERIIHES.
AIEFOBBEEEIT EROME (D THBLTB, Lnl, &
NPBREINHREFERETIRL, BCRREX S
(80+80+40% L DOMWEORTERLEL &) HAEROMH

ETHd, bbb, LEOEH) KDWTOFELDI Y
a3,

C, MTER TEERN THD

N, : 80+80=80x2, 80+80+80=80X3, ..

E, 1 80+80+ANITNETOZFEATIEIEL (1DD)

IMTEOITER N (80X 2+40)

CEBREND, FLEHYD TBWTTFESHOMAZENETE
TEHTHAD, TOEE, WTNOBSIZHEERIEHLE
BELUTHRETD I ENTFHEINS (BT7).

0

o
<

80 80+80

[
'
1]
‘
¢
i
H

e —
[ O} NR———

o

7 BOEMUC & B FEEOBRE

T EBIE, “S0+80+40=80X2+40T, 4013800 n7=h 5,
LEVOREE (ME) 2RESLTRETLETHIE
DEBICLD2ERDTHEET 2RSS, ZOLETE
B0 LT a g,

N, 140 1380 (B 1 EREEED) £y (05) OKRES

TH5

E, + 80+80+40=80%2.5 (80 0.5=40)
THD, TITFEDBD (conviction) M| TN DHLARMEI
N, FITEHS) BYHEEINDDOTHS, HiL<DLK5H
NRRERIZ, UL TX/AE (X05)) DBEDOEKRTH 2,
Thabb, PEROHEHE L THROFEREMEDT 2725
IXEE ODBGEOEREOBEMBEEINDIDTHS, £
HTRTIE, FEBIKE-TE, TENOESOEkREH
HALTHWAZEbEALNS (EROEZELEDITH L
LTH, FOEFMILAEDOTEINET B I EEBEAROEE
TiRRW), £IT, HiL<Hmahiz (i, ) KL D
RELZASLHENRD D, TOLE, REROBENS, ¢
MEHEINTHZIZ

G BB ANTEORK
WERENZ ZERFHEALLS 0, EL, FESEENTHIC
CMBGRBREINDTLEMHBTHILbENS S, Th
1, HEBOBRENS, CGMRIZFEDEHICI > TEAH
TNEHOTHBIE L, (M ERFNCHELED &
FHOMRT DI LORNE L THaRBEAMTONSNETF
ELDEABIZEHKETINSTHD, £IT, TOUE
e OBm (E884)) TBWT, FHiHbFogEsE
HINDAN IS ZEMERHEND, ThikdoT, ¥
DTFEDTRIEDOEKDOIIREERT D Z L0 HIFIND,

6. BbYIC

AFETIE, 227 a HEOCEREZHEEAL, Ihel
LTazerraleF AR REREEGHL, BFER
EHINTWBCc (N B EFNEC@RL ) BEFILD
WHE MU, £, BBICI2 272 a  ETFIVEER
TBRIHED, FTUFUMTICLDEERTD D2 NIIEES
WO 2RB L. ISREBOT UL USHIITBNT
i, NEOREOERDIGEE IS FHENOE & L TEY
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DB IET, FELOBENICET DR HMNEEOTRIC

HELELTHEEERLACESERHINDG, £ELT0B, &

B REimic L5 EOE IOV TERE LS,
BENAMEE LT, HREBOTTUF S oRES

N5HOELT, EEENEYEI LT a EFICC

N B BT B (conviction) & OIHISMERIPIEEEINT

WhEWZ ENHIT 5N D,

i

) ZITHR, a>t7irarE0boreay L bEHROWE
OHRLEITREL THRLDOHET,

*2) Hanson (1986) @ (AR ththeory-laden) 1L B,

*3) ZOfich, ¢ N B EFNEEDTHEMLEETIV
HiSpagnolo (1999) ok > THRRSN TS,

) BB OFEICL 5. (RO, 2003)

#5) FEBY, HSOMBEEICHLT HhE) &L TIX
THEZEEDHEDHLLWETAIEREEINDINED
ETHD, FEBN ICOBEEZHENSHERZDZ DL
LTETANTYD ) (B, 1993, p.40) Z&ZdHEE L
7= BT, ABOFIRFENEWIRIIT S,
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ABSTRACT

The purpose of this study is to describe modeling {conception) and to verify the evolution of conception through the model. In the con-
ventional research and studies, the word "conception" is in the tendency to have been used as a commonsense notion rather than it is as
what was defined explicitly. That is, although it has a certain function as a tool of practices or research, the definition remains implicit and
may be indicated that positioning as an object of study is not given (clearly). It can be said that the place which our study of conception
contributes to educational research and practice is what is done for the science of the lesson directly. That is, it is getting to know the edu-
cational phenomenon itself and its character by explaining and describing theoretically and scientifically the teaching and learning activities
and the nature of knowledge, which may be sometimes told by personal experiences. The result which will be obtained by this study offers
the (scientific) guiding principle over the lesson design and lesson analysis by the teachers. On the contrary, it is our opinion that a teacher
cannot perform scientific lesson design or lesson analysis without such a guiding principle . Under the above issues, we survey the following
related studies: Piaget's genetic epistemology, Erlwanger's case studies of students' conceptions, and Sfard's dual nature of mathematics con-
ception, which are classified into two streams. One is the tangible stream, which considers conception as a black box and focuses on the
output from such one. Such stream is looking at knowledge as connaissance by as savoir. However, our concern is how student's
connaissance changes into savoir, and to determine student's learning in this sense. (Both approaches are not shown in the schema of con-
frontation, rather compensated mutually, like foward and backward.) In this study, our stream is the relational. The evolution of conception
is seemed in relation btween the subject and the mifien. Furthermore, we positively actualize to the attributes of conception which convention-
ally made into the tacit thing as a black box. In such approach, it is indispensable that conception is characterized by the categories of de-
scription. As the model which has such nature in a present stage, there are two models: Mizoguchi's C (¢ N, E) model which aims to
feature the overcoming an epistemological obstacle; and ¢ (® ®, £, £) model in the French Didactiqué des mathematiques. As a result of
comparing both, it is shown that there are corresponding categories to each. At the final scene, we illustrate a priori analysis of the situation
of expansion of the meaning of the muitiplication of a decimal using ¢ (¢ % %) model with the notion of didactical contract. Thereby,

the functionality in a lesson design or lesson analysis of the model of conception is shown.



