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The child's conception of number, 1952.
The child's conception of space, 1956.
The child's conception cf geometry, 1960.
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(a) Mathematical behavior: This refers to the child’s observable verbal or
non-verbal reaction to any situation related to mathematics or to his
learning experience in mathematics.

(6) Conception: The child’s conception of mathematics is viewed as a
conceptual system of inter-related ideas, beliefs, emotions and views
about mathematics and learning mathematics he has gradually developed
Sfrom all his learning 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 fis point of view. From his conception of

mathematics, his answer such — may be correct. Therefore

4
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standards for rationality which are already present in that existing knowledge.
Justification is defined ferein to subjecting those connections and reasons for
believing the Rnowledge to public standards of evidence.” (Confrey, 1980,
p.27)
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(N2) 2ZHET 22T TERY, Z0kd, ¥k
MIFEEDTARIC 1Z, FBROSHNERDERE I NS, Thbb,
FLHEE LAZFR (F3) HEHINEIME (N2) £20
T8 % fERIET 3 2 HEE (C2) BHILSAERINE L2 -
THRRBER SN A EINEZDITHSE (E2~EF3 I3EM
MICIZFAICRRTH 2000 Lk wds, T8b0OFEHOMATH
BEbDIETENFNESRFZL TS0 E LTXAT
2) .

CCNE)EFTNZHNT, EEOTELDOEIZ T2 L
E, RICHEMPIE L2 LT, T EBIZVOTH RN
MEZERLEI ETI2DITIEEL, BLAZIThVEE
DIBEBRIIIL S AZITONS, TFELDEELDLIDD
FHEHRDEE, ROL) R 2RBONELRET L L
DABETH 5, TN o DFRFIORMEE, KRBT vE
T avOBEROFER ELTRRTES 1) ZRNAES S~

DIEHL (persistence in subjective facility) T, BRAICEMET %

(FESR) LT, EEHEO-HLZ (HE) & (&) of
ZHZIEMTE, TE%) LWIEICZCbRVWEIITLZ
TSN 2ETH A, RIFEIZBLTIE, avesvaroll
RRAEIR 2 H M E T3 2 005, TDXI BT —RIZOVT
bave 7 arvoERERS, 2) (FHR) OEWEIG L

L CDIEMM (ustification as social adaption of (event) ) TliZ

Fricqthod 34 & DEZIIHEICIER T 2 2 LSAIRETH 5, §
Zbb, Hilv (ME) LzhoafmSnk (HR) 1%, FEE
KiEfFEboarve7varvt LTFEET 2D TIERL, %
@;7&<%A>k<$%>®7“ﬁ%T%wa5®f@5

I 6l, 3) FikimmEE o ZEiki (becommg aware of an
epistemological obstacle ) & 4) B3 i W E o %W R
(overcoming an epistemological obstacle) 22\ Tl%, €T )VIC
$2ave7yavoREORBEZEL T, PO TRDOMEIY
ez, $hbb, 4 DETLVOEREZE) LE, I
3) DETFTADEENEIETHD, ZDIEPH, 4) 133)
FHiR E L TERVER T LN BERINIDIFTH 5,
(RR=T K 5 5H)

4.2 79 VABEBBEICB I ave Sy avD
%?»ﬁ'd?ﬁﬁm%?w

75V AREEIFE BT ave Ty a vy DEFIMKICE
9 % fff %% (Balacheff, ZOOOa, 2000b; L'Atelier des Conceptions,
2002, Balacheff & Gaudin, 2003) 1%, Hiffii ® FRakimiykEE o o
JERICRE SN b DBl R, X )RR E Z D4R
IS, DUFTIE, 77 v ABCEBIRECB T 2 EEBR O
BEDolRdT, 22Thave 7y aryneribEBEL T
AL,

%9, FELOEHE (knowing) A 1Y >T, 20D
AL LT, FELOEET 5MED 2 \WIZRTEE R % 500
%, BAZEWIRIL (didactical situations) DIEAR I HEE 1L, %4
O MESGHE? T £ b OB ZE IR T 27H 2 ERTLH L, 2
LT, §XRTOTHEICE ([l520) BEsHEINTw5 2
LERWERT S, Thbb, 4k, TFELORBERALI &
T5EE, BIETELZTFEDLDITHIKEL T3 I & 2R
T20TH5, EBE, TENL, BAORANFBICKEL, &
FkkIic, ZDMEAZEY B BBEICOIRET S, LiL, 2D
A, B, #MLRdkchs vz s, MEIEE, 2o



1) persistence in subjective facility

C—P» i ————P
C1&N1=EO

E2

C1&N1=EO
a—P> N E3

I

a——P» N —P 5

3) becoming aware of an epistemological obstacle

a——» —> 5

i i C1&N2=E0

o —P N\ E2
C1 N3

2) justification as social adaptation of {event)

(C1&N1=E0)
a—> N i1

!

No—P >

4) overcoming an epistemological obstacle

a—» i m

C1&N1=E0

C1 N2

I

P 3 —— P 53

K5 CCNE)ETNMIEZ2TEDDaAYETY a v DEK

FDTRTIMELEDORNRELZ EIDTIEEL, HEkE DR
HIZBOWTZNG OEMLRIEERERE T 2HIEGLE LT, &
& (subject) & 2V 2 — (milieu) &) HiEZELS, 203
Ya—LtWwiikld, 77 v ABFERACE T EE 2T
BO—OTHD, ¥FERBRICEBOTEEEENTZLZ2TL%
BT 2%, 22z, ERHTLLZFITHED
T WD DDOYINNROKELEP > ZDIZHL, iz
R LC, BikrdAaHTFRERE L CORSNERKCHAEE
HzeadT2b0L LTHALS ET5, fEoT, #FiEE,
, HZVIEIY 2—DARIIFERDHDOTH D, WEICE

REIV2—DMHAEMFHELTIRAZLI T3, BT,
FH/ZY 2= T AT AMTBWT, A5 2DEEL (pertubation)
I K BRI R 2 & ORTESME E U CHEMER %2 fziED
33, CPRRLI)EFNICEWVT, TELDEMT AMEIZ

F/SVa— - YATFALI Téiﬁﬁﬁﬂéﬁl?5§@
B, fEoT, HDZHEIX, BERABERICHS LE&HET
ZFANSND LBDOSNLRHBPHM T2 LH 1, ke S
Va—iZBI2ZN6DMHAFMAZEBLCOM oD HE
(encounter) ZHfET 2 THB VR B, $/-, ¥HEIZ

T/ 2V 2 — - AT L OHM % FBRT 28 TH S LA
EOFoNns, 7L, ZNu, FEROITAEIY 2 —D0560D
74 —=FRy 7 LDRIZH DX vy 7THEHRICK > THR#S N
2 LZNCDOABEAIFET ZEROONLZ LIRS, o b
H4 OB IRECRERT 29T, 29 LX vy 78R (1
) ko TN EWVHIIRMBH B, Faid, Zh
DD E L CTALND EE, 9 LIKOD nt;tb>3?°v b4
7 HBY (eror) EWER, PBEREMKT 27012 ZIH L7
%D%Eﬁb,:nE%ﬁW?éwﬁﬁﬁ%o%n_;ofu

CHOLKBEDZRELF L ORMRIcESZ 2L ETE 2, H
A2 2 bbb s, Bz, MM, THOH D
R TRV, Z0XHIcEINI J%Lﬂbfﬁmfﬁ

5EWVoLHITTHS,

X512 80 Ff, KL 2ATIV—DTFIC, $HEDI A
y&fyayuowfwﬁ%ﬁﬁﬁénk:k%%ﬁ,:5L
TRRIETRT, 78D, ThbbPEHEL MEOHBROIE
FHLELTORA, ThOLHEHMREERNIIE L2 FEKE LT
HewZ I taEficnsg, 29 LERGoERICIE, X2
YT aviEn) bl LTS 2DIE LW SEO AR &
W BDOHBEN BT ENS Z EDWHRE SN TV EITkB,
L2L, bEdoRiEmiEEoMaicrndnskiic, #Y
IZOWTDIRaAvyk Ty artORMRWIBOED, H D
WIZZ DT A LDBCEHEICERT 2, T4bb, D
1, MU, AHEFE S, MARDRNRZIT TR, EE L
SN TH -7 &) 2T T 2HOETHH D L L,
H 5O 1 iBiklE, FEICEBETHLLETIDOTH S,
EWVIH DI, BEZD L) BRHIEY TH L0 LV ARIL,
FLORRICBELE SN TH B,

PLERRZFHRDOTIZ, ROk I 4 Ofloarveryay
DETIVC(PRLE) DRI N D,

C(PR.LY)
-p: MEDES
“R:FARL—F—DEH
LIRRVAT A
3 il E  (control structure)

Z ZTlZ, Balacheff(2000q) ® T 2 BBl DT Z D
ETNERTHI ), PHEDHADP SR DELT, 7T
7 ERIRBIN R ) IO W TIFET 3 RETH 3,
Lo T7A T TR BN, sk, HzIEHTFsb0, L
Wl k) BEFHINE) bDTH D, TIT, 777 Lk
2ODHLLEEKTHY, ZOBETEHNINILEND S,



Tbb, HEHIENTREINIZRANNRTH 2 DI LT,
777 3BAREE 7y P LD T3 L) RBEBOERETH
3, CRNETICRBAC o) L2200 FEDay
7 arvERBELILDELTCETMULTZZEEZHAARLDT
H2, EEI, HE-RENare 7y ar (Ca) EREM
7 7avesay (C) ELTRDEIKEFTIMUEEN
%,

Cea= (Pca, Rea, grayﬁic—symﬁoﬁc, Sca)
Cac= (Pac, Rac Symﬁoﬁc—grqpﬁic, Sac)

2ODFFNIB VT, I gra}aﬁic t symﬁoﬁc@l/yx
Y —=BHOBSLENTVED, CeaTlE, MEIRENERZ K>
CEDHHE L o TVLBEDITN LT, CacTlE, REMIERIBL
Wi ZENHRELR 77 71>t s v i vk
I ENHHEL 2B, L L, ZOIZERBEBEHEINEHD

¢

concept

conception

¥
(PR LX)

®  TFunction

Tl K, Z207:-DIg, MHEGIHCZ OMDOEFZNPHREL 72 Y

INnsickoTCave 7y avEBEOT L) LT 53D0THS,
$7, Mz, 22o0ave 7y a it onT—kEERD
EICHRHET L EDTRELE 2D 2 ETREND,

Let us consider two conceptions: C=(P, R, £, =) et C'=(P’, R’, L, 3’
Generality: [C is more general than C’] if it exists a function of
representation  f: L=, so that for all problems p
from P’ then f(p) is the statement of a problem from
P.

i, ZH9LlkaversravoeFiibickh, Rk
(knowing) Za v 7> a vOEHELTHEASL I LDTE,
XIS (concept) FFBRRDELHE L TIRADZ I ENTES

ZEWEHRINS (K6) . (Latlier des Conceptions, 2003)

X6 conception(C), knowing(K), concept(¢)

4.3 C(C,N,E) €T NVE C(P,RLZ) ETNDHIKE

EEmEFVIZ, Edlcaverraro (BRHN) =7
MMETHo7, TOREHEDBIE (HFTV—) ITHINLT
MELTHALI,

F58, CCNE) ETFMZBWTIE,  {conviction) & (notion)
DM TR I N B DS T (event) ZH2Z &2 FHRET
2025 L, CPRLI)EFNMIE VT, RMESHOZHD
HEEZEOELGELTOPELTAHAT Y —DE—ITHA
A, £7, CPRRLI)ETFNICBIBZARL—F—DHEAL
LTDRIZ, ZOEWKRHE»S CCNE) EFNLIZEIT S
(notion) CHATELDTHBLERZIENTES, 215
13, EbieroT vy 7L—he LTHEINSDTIHEL,
FELDBROERE2ZDIAFIALLELGERT A L%
BRLEDDTHS, X5IT, C(PRLE)EFMTEIT BHIH
HEELTozE, CCNE)EFTNMIZE TS (conviction) D
HERE & NELbDTHZ EALEE, Insl3, Loy A -
SALOERE LCHEE, (i) HW, a2viter—133%

DTH-o7T,

—J, WMEFNVOMERE LT, C(PRLI)ETNMIZELT
X, BRZATLAELTDOLBETINVOEE & L CTHIEICHA
RAENTOVBRDIZHLT, C(CNE)EFVIZBLTIE, Ihds
BEELE N D Z L, ZORHHE L TiE (notion) & (event)
Lo TR EN D RICEBIENICEENS, C(PRLE) E TV
IKBWTIE, BEEEBICBY 2 RROETEIEE ICERES N
TWw3 EEZFIEHoNn 3,

D EoigE, TR (K=Y #£1) DlhRENS,

L Lads, RiIBELWIFERICZIUCE DD B EEZ
DOYDPRLDEEZDLZEVPHRTH S, EE, C(PRLT)
EFNVICBOTY, ERIATL (L) BEZBILIZEST
fliDTRTHOAT I —FBL b0 L L TidEhTws L
ApZLbTED, 2 TRETIE, Lilo#EmzEEL >
avk 7y avETIVOEBOIHE LT, CCNE)ETNL%E
228887 70 4V oz BT 5,



#1 C(CNE)EFTIE C(PRLS) EFNLDXIG

Cc(P,R,L3) c(C,N,E)
P (is a set of problems) > (event)
R (is a set of operators) > {notion)
L (is a representation system) <> (notion) & (event)
= (is a control structure) = {conviction)

5. /MNEDEEDEKRDILIE

ave ST arvETNVOEBOENEEZ S ET, 8261
WE ISR INGE S 2 L3, ZOEFALEZ2EROEEIREDY
HTFELDavL 7Ty a vy ZMEICIERET2EE L LT
¥IHAETB2LTHAEH, LrLEWS, T LELETLOHN
Hx, EiBD (conceptual knowledge) & {procedural knowledge)
(¢f. 3.3) TR EINFZLIIT, KL DHT IV = \adin 5 HEHE
ICHESOWTREINES D, Lok [EZzHTZE LI DR
oY, RICZD LS RIEMENYIEIZI N E LT, EED
FREEE IR AMEZ T 2 2 EBRBICTFRINSG, 2
L, ave 7y a v ETLVOBRERERSE 2D THD
AMEOEKT 2 & 2 A TR,

Z 2T, AT, FEEOFEEGHIIB W TOET VO
HEwH)oTidil, FEBEEO7 7V 3 ) afficBwTET
NEEHT A G2 E 5, ZUck), ave sl rarveEsFiL
1, FZERGD B LIZESITICB LT, ZhUucHib 3 TR T
DLDOWHETELWMAEE L LT 2 2 Loifis
3, 22T, 77UAVSWEIE, BT LD RN ARk T
BigED ) 2BWT 30Tl R, RikmEmkeo My
ZHEL T3 (I, 2002),

AL TIE, B FEFEESGE L LT VNDRIEDERD
g, 2WY EF5, COBHIEROMWE) Th5, REOR
B BEEBEICBWT, BEOENHEE INS 2 EIX, &
Rl = RICRBES N 242 DERDR, 2 OhuNEEETH -
7V THMETIER, L LAWS, MTEDEERIC
BT, 20 TEWROIRIR) BRI EFeons  k
DA DEAICH B L vz b, Wz, THLWBIE,
Fe (RS HECEE) 19904 4 HH5~2001 4 12 A5 0 F R
& TSHOEE, ITBWT, i TR 2&UHEIIE»IC4
ThH3, *) 29 LEBIRICER, feTHESOKEREIC
B2 TRME - HAOFRHE, oBjAickL, B - BUARET
BWEICHEETREFRD 1 oL LT TEROIER, 0%y
REZMRH T2 2 LICIEREPHZIDEEZLDZ I LITL S,

¥, ave Ty avETIVESERESHOT 7 A) S
Fricwzic b, #%Hibd 2 TEREWERN) o&zEA
T3, TADBEMNIZ, FELDaArLT L arBodri biRE
ZHh, FLEZNBEDLIIERTE2rEHRT S LTI
5, BEPEERRIIECT, WHRIREIIHZRETHD

FEEDE I ICERTIREDPICEEEZLTEILILHEDE
ThHb,
5.1 BIRFENEKN

I X > CTHE I 4, D oRFbiIA - EE S IC B
W, WBE - AL, S (BeAn) RIEO MR

IHLY T, 29 LA fiaid, BfMoEFENAREELRE L
TOFHM, FLT, HD0IIEL ZHIF (constraints) % VL -
BEDIERT 2 2 L 2@l Titbls, 29 L7, HEEKT
IR BT O FE L, W - A ko TIFI N DT
HY, g, oot 2R - AEDIEENT, Bl
Lo THRINZ bDTH 3 (M, 2000), #ST4UE, il
L EBFDORIDOHIEN 8 (reciprocal obligation) & L Ci#
IERD NS,

7 T v AEEEEIL (of. Brousseau, 1997) IZB W TIE, i
2RI (Didactical Situation) % 2l & Va#E « £/ S ) 22— -
AT b (student-milieu system) DEDE bIE7—20 & LTHE
BT 2, WLRBTF—LCBWTY, V=V EIERTFET %,
Fric, #Eli& WE - A/ 2 2 — 2 AT 20D -4k
VT, 2D &) L LRI BN (k) iAo
bt L TR, Iz THEREWHEYN (Didactical
Contract) | EWES, fE>T, Y—LD7L—Y—H2 0k
F—LZDbDDMEFEA ) LTI, FIFk & BRI
DM Z ) 2 HEBH 5,

—HHEEBIIBVTE, 9 LAERNAEL L TOHZ N
T2LET, &L, HE2VIRIEFLEALHESGLAVE I BL—LY
FIET %, B2, BEEOMETICBIT 2 & & W - Ao
DRI BESENZ S5, 29 Lkb—id T8y
WK, L3R5 4 TOEKERLRING,

L LEds, BHEOF—LIZB TR L—L0WiETH 3D
WL, B LIS LISERETH D, IoIHED
&, XL LTI R R D5,

ZDEIITHRZ 5N BEAEIT LT, AHFETIE,
BIZAEGH BT Iz B b33 2 LT, BFOHE
I 2SI I EREL T, BIAENARLE L TOHM
WOMAZE RS ) T EBEANARIGET S, ZOLE, AT
R CHRBRTHBEANTRNZ, TR 7 7 v AR BI AT B VT
SbNrZNDLEzwNRET S, Thbb, BERFNEN%E,
BAFENRLE L OO E LT At, Zuk, %2
IFTHIENBTLOBARATHLIDIFTIERL, BLAZDL
ICHEZB LT, RHE - BEDOEHNEL L COHRZ %M
L, FREEEESHORHNCECTZD L I RAROKIA
AHITHBEARRIND T EICLS,

5.2 /INBDFEIEDHEZFIMRIL

BTAENCEWTE,  THUED 3, 13U O/NAREE 2 224RIC
BT MRAKRN, L LTE RIS, Thbb, 41,
Z0&H97% Moy O TREBEEINIZODTHS, LiL,
(Rl & & H12) 2D &% TRV, Zkbhn, FEERELTO
WDUIFEDIE ST, fEoT, /DNERE S FAFEDOREIZE LT



13, THEEMN, OBWSIEPLEERETHBIZE, DITED
TR ITRE#E L T3,

zz, FlZE TIm2B380Mo VIV Ry Z2HWwWET, YR
v 2.5mOfEEIZV 5 TL LI, 1 (@) L) % R
Nz, 7EBHIX8OX2.5DWAICK LT, ZiUIEELZ
U 2ZEDR TS, *5) Znhs, KRR EEZ 1M
WRENLINDZHULTH L, Thbb, TOEKT,
Bachelard(1938/1993) D 5 9 B HU T2 b D & L TRITI
B ENHETH S, FHUE, FELD (AN ISEKT S Y
DTIERL, (fedkbikbo) ELTozhThb, ito
f,Fﬁﬁ%mjabfﬁ%dwent(u¢®)@f%®w
XML DEW-OU 2 B E 3 2
% (Brousseau, 1983; 11, 19954; 1995b)

i (knowing) |
%WT,mﬁ MB
ELTHERET B,

ZOLE TEROMR) BT 2BEENIRIIC B LT,
JLD THw) OFRH#EZEE T2, Thbt, WHFEOEKE (K
T, TNZHEIANTN L2 2) 2 REICLZET
ZDRH, &2 \IXMEN: (problematique) 7% BEAEL T2 & 5
LREDOEEE (dévolution) HMTHONBLEDNH 5, 15 31T,
B L0 EPEINEA % WL T 5 & 9 B (miliew) OREEDS
ZNTH3, 1t-oT, (FERELTD) 80X25ZDH DI
FABL B2 LM LY, ZOE% (BIZHNER) 1L
T, Z0HELEZERM I 20N H 5,

BRI 121z, DT &) REEOBEE % Z 72\,
m; £LT,

80x2=80+80 80x3=80+80+80 (a)
ThHhb, ZOZER, FELOITRIIBLTHZITANGNS
bDTH5, i, L2L, TLITFELY MhITHEOE
BIZZD L) THo7o) LVIHIRETIER L, T4bb, Al
DY, TEBICBVLTIE, 2UEOERE THERM, &L

THEKDT3 2 k@rﬁwjﬂ%bh%% EThDh, ZOEK
T Lo 2 XA TIE T OFIZ AR O R % Wkl
TBHIEIC io&@%&wo_wag H 5T

80x2.5=80+80+40 (h)

EEA B, LpL, 2R3, MFEOEBZHENEN (Thbb,

THEERM, OEK) KRR TE2bDTHB, 7L, TR
BETIE, FEBIFZDOILICHREN TR, Thbb, I

DRk EORITH 5, £ 2T, HEHIERD XS LM
REURT 5 2 LB ERE I NS,

(a) DEH®RTEZZDTHNIT,

80+80+40=80%x2+40 (¢
Ths, WETHUL, THEERN IKX20TEOFK L
(REE) LLToznTHh, Zhd T/ OFE®RST
ICkoT, (HE) LLToBEREZNGINEIETHELES
25,

ZzZ7T, "80+80+40% (—2DnJHORX) TERT L
TERWES I, T, bLZEND, 80X25TRIND
755518 BhoawiE, 20k IELAEVETERLIE) ,
EDXIICHHTERLEZI»? )

ZOMWEL-ST, HIHTTFELNDOMBEOBEIER I N
2EEZH6ND,

i

5.3 77 VAot
— Iz THRER BRD X I ICBRe N B ¢ THREEE DI
W, mucﬁ%#ﬂu;ofiﬁﬁnfwété,ﬂ%a

OB DICB T 354 R BHH-T, R.Z DICHIBT 3R
D, R, & RDVENETH %% 61F, R, IFimamEk DIcBIT 3,
W& C OB TH 5, 1 (Al, 2003) 29 TH % %51,
INBEDIEDOEKRZIREL LI ETBLE, PREDIRDE
5&%Eﬁ%ﬁém5'

1) BEOBAITRD Lo 1 T EOENRD, INDBE
(XN © 1T%AT%5 E DT

2)  TXUNE DAY SEOEE DR ;

3) FiL L oK > Bk & BFEOEK L DL ;

4) MFOBEREH L WERICHKA,

AW O FEGNE RORME () ch b 7%, Larl, Z
NOBEINIRNEMEHMETIEZR L, BIZBXRZ X1
(80+80+40 % 1 DDPIIEDORTELE L & 9) AR
MThs, Thbb, EROEHHICO>WTOTFE DY
7y avii,

Ci:UEIZ TREEM TH3
N1:80+80=80x2, 80+80+80=80x3,
F1:80+80+401FZNETHEATIZIEL (10D)H
FHEORIZELE L (80%2+40)
LI g, FIER 2) ICB LT T &b O AELTEEL
T3TH ), ZDLE, WITNOEEIHKERIERN 2
B LTHEET A e PREhs (M7) ,

0

N
o

80 80+80

[3T) [
[NC)

e

X7 FEHBIC X 5 EEORME

FEBHIE, “80+80+40=80x2+40T, 40380 DF5n7
»o, LEwo EE (BE) 2HER ECRRTZ LT
P EOHEAIC L 2EKOT 2T 3RS H B, Dk
rEbnarve sy avii,

N2:401280 (2 1 LHELEED) k0 (
Th»
F2: 80+80+40=80x%2.5 (80x0.5=40)
THYH, ZZITTELD (conviction) HHRiE I N5 BRI
>, ZZTCHE)BBELEINIDTH S, HiLIDLDH
NIEWE, L2l "</ (X0.5) 3 o5& @ﬁ%f%%
Tbb, IROGIHE U TRREOEE %2 MIEDT 5% 513

TXEH, DBEAOEREDBIERNIELE INEDTH B, %
ITHRITFNUE, FEBILL->TIE, ZNZTNDEEDEKZH
ALTHwWRZLbEZoNS (EBOEEZEEZ)ThHhol
LTh, ZOFEMZLAZLDTEVET S LA HE
TR%EV) , 22T, HILIMRENL (N2 E2)iIckb o
RELZT)BERH S, Z0LE, BEROBEEDIS, C1d8
FH XN TH I

C2: HAITk B THEDER
PEIRENZ Z ExE 2w, REL, FELAHEP I
QP C2ILHEINE I LEMRTE 2 LICbEERH L, Zh
X, WEBOBRE»S, C2MRICTESHIICL > THEARH
ENBDTHBICE L, C20CEBENIHRAELEZZE
ZHOHERT 2 Z LRI LT HoRiEHB TbhbIL s Hid T

0.5) DREZ



EYDMAZEICLTIKET 206 TH2, 22T, ZOIERE
(A) oG (5814) IcBWT, HKhlidshkd Z DHEz 5
HINDIRDI ZIED Z L EfiINDE, Zhitk->T, ¥
OTFEDRTEOBROILEZERT 2 2 LI N5,

6 Bbhic

AR TIX, avE 7y a YIROERZHBIL, Zhzd
LCave7yarvEaETAMMALRNESEME2GWL, BER
EINTW3 C(CNE) ETFILE C(PRLE)ETILOMHE % K
Bt L7, 7, EBICcave v arvEFLZIEHTSICH
720, T7UF ) GHIC & BEEERGHD B \WIIEEES T O T RE
HERBLE, ISIHEBEDT 7L VSHIcEWTIE, /M
D F: DB DIRIRZ BN DML & L TR % 2
LT, FELOWENICET 2 BilamIEE DRI S LTS
ZHEEMEZ R L 2 LOMER I NG, 2 0B, iz b#m
12k 2EFEEDOEAICOVTHRB LB,
BINEE LT, RICEBRO? 7Y A o 5 R
NHbDELT, HBEWNREN LEaveTYarvreET L
(C(CNE) 1I2BT 2B (conviction) & DI IEASBRIRA I M X
nTurnIEBhironszs,

it

1) 22TiE, arvE27raryzoboznt Ly Yo
DL RE L TRV HDHET,

*2) Hanson(1986) ® (BHEHA T theory-laden) 12 & %,

*3) Zoflicd, qoNME)ET IV EMO THEBIL ZEF A
Spagnolo(1999) IZ k > TR IN TV 3,

*4) BEYHHEIROMEIC X 5, (O, 2003)

*5) T, FGORMESEICN LT M, & LTk
THIERDLSEDBL LVETEIELIEHEEINDIRNEZ
ETHD, FELD TCOHREZEBNLRHLZ2bD L
LTI ANTYS ) (i, 1993, p.40) Z L ZHifgE L
7= BT, KEEOEIZ AN 5,
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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 conventional 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 RKnow the educational phenomenon

itself and its character by explaining and describing theoretically and scientifically the teaching and learning activities

and the nature of Rnowledge, 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 conception, which are classified into two

streams. One 1s the tangible stream, which considers conception as a black, box and focuses on the output from such one.

Such stream is looking at Rnowledge 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

confrontation, 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 milieu. Furthermore, we positively actualize to

the attributes of conception which conventionally made into the tacit thing as a black, box, In such approach, it is

indispensable that conception is characterized by the categories of description. As the model which has such nature in a

present stage, there are two models: Mizoguchi's C(C,N,E) model which aims to feature the overcoming an epistemological

obstacle; and C(®,R,L,Z) model in the French Didactique des mathématiques. 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 multiplication of a decimal using C(C, N, E) model with the notion of didactical contract.

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



