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Title
Analysis of Knowledge Building Mediated Using a Figurative Representation in a Mathematics Class: Focus on
Scaffolding and 'Cobb's Folding Back'.

Abstract

This study investigated the process of knowledge building in a mathematics class. In this classroom activity, a picture
helps students to visualize ways of thinking and understanding, which supports both individual student learning and
collaborative learning and knowledge building. The students' picture plays important roles in Cobb's 'folding back’,
which is the process that supports learning in a collective activity and in scaffolding the collaborative knowledge
building. Analyzing the classroom discourse, including the use of a figurative representation, this paper discusses the
process of 'folding back' to support individual student's learning and collaborative knowledge building, and describes
the process of collaborative understanding in a collective learning activity.
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DIFHERL L W RFE L =P TH o 72,

AEHNZBNT, FELILOBEMBREEZ RS
L, FELRELOFEEEIE LIZO, Bl
THERE TIE e <, ke BERZ A NV EBFT 2
EWVWIOTREEIZE LT, FELELRAIVHLEKTH

ST,

ZORIFT L H b OFRIEIFOFARN I S 1T,

Kb TWb, £/, ZORBERINTHL B
FTHRIEOHMPEL LTWD, AL E b Ok
DBEZFOMAMEERKYNZLRNRS, Z0OEZFHFED
&, ETHEBHEMKL TN DE, ZORKIE, FE
LI LN ERECK, KAHEH L CHAT2IEB 4L
T, BRBEHMAEV, MEINTZOEEIZH D FH
EEEZRZANDERKEE XD,

B O U BB R & b 7 B IS B S
NP, HHTERNSZDICH LT, MiTiFEbb
DOIEEN A %, BRMAE SR L, i, SREREN
BT, RNARRITHY, X, BT
DFEBMLUTVDEENARRB ChHo2E WD T
TRV, KOBEME, FEbLBbRIETRENT
L, BOTHOMEMEL TV D ECEER Y A NV
OREGDLERLILICE D, ZTHICK LT, FERK
IR TE o= DlE, oL TS
A & BEAR T ORZEE ML, ZOMMAEX D
ZEMTERD SO ThHLEEZLND, ZDZ
LMD, KHIEORKEE LT, RO 2 ARFEFL L
Y. T, BEMKEMEOKME, TELIZBRED
ELIEHOERBREZRFT 22 TIRADZENT
i, W, TELOEMMRLESIZET DR, T8
H 7o b O L FRORM AR E 2T, BERKOK
GLTELTELOENLEROMNIT S Z & OEEMIC
DN T EBRH R E R Z N TE T,

HORRENIHRNDATHDE, ZONIE
BMOBHBRE LT, FELEBICZTARLNTD
EMKREV, MY, HEONIZRITEENR L ORZED
FEHPN TR, ZOHBITH DB T ED
SNTEE RS T RUIHEF R RBIC b e o7,
UL ST, ZORIICEMDBE LA L2 & 2B
T5, 2F0 TRIUMAR] Z2RLTHDEHDE LT
TS H, F BRI ER S FEOBFEN R R
S22 &R, ROER &V PR H O RGN T

I/ TWVDHDTH D,

FEHEBEREBL LAbETARD L, ZORIL, LI
R UTNE EFREICH o T2 BRI O T 2 MR S8
2H0THY, TOXOERREEIZBNT, ZOH=E
THA L CE ARG, ks REL, B
HERHOT R TOBERLFHLEDE TN D, 2t
SICHHATE R EROEEOFHHE BB SE D2
Bt LTz,

EEEORERBIZBNT, TELHOMBLES
AL A NP N T2 R OB & FEREE & 0T
THZLETFELEBRETD EERT] 2L TW
ST EREAE X, BETHMBALLEL, T OO
EHHTHZ LT, SHICHMFERD TN, ZOH
ETOMBRERMFE LR & H L7z 2 SRR o R
RRENZ D,

3 HRO®RY : BEOTIyIUTF—F—

BBICZ OFERBRRIZRB VT, FAS Rz Lo A&E
IZDOWTEREITN W, RERL, FAiniR L
FEMHTIERL, FELELMEVH LTV oK
NTELELOEREIIELE LW EEELIETD
PRI ORED DR E LTIRZ D Z &b alfE
ThHA A, T, FELOFEHREZIEXDHZ L%
HLHERE E L CRRIRT 29T, ZEioBXE T
OREOFHCBET L FEROZ LV S F7-, BRADHZEN
TEBHMNDLThHD, T, Hiit bR~
SHRABR LD THD LV AN TE S,

LL, FEBBRERAL, BEIETWSZK
HEFTHLRLNTZL IS, HEiATFELZbDIl-
TERINETOFEREREZ, FELbOPEE
XETHLEDITFBIH L TE LD THY, HAMLT
bl bR AR EZ TEEEE L TV, Fe,
BRI T E b bR BEMRR 2 FEERIS, BEELEH
FRICHEWTWD Z L 2% OFEZ RIEX T, BMATHE
DIRNE DITHRH L2 o 720, KEFEbRVnE X
DEETYH, MBEBRMOBZ FE ZZboTES &
bDOZZERKINT DEBALNTND, TOH=EIZ
WAHE 2 OF &b ORI AIRZ, 78 ZMRT
DZ ORI OERIT R LT EIT R E W,

T ZTHENIE, R, BRI B X FETE L
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HIZHH L, B SE, MEEIAEL TH 2o TR
72, PR - FEESIRT D20, ROFHFETOHE
BHELBELT, RERREFERTLIZ L2805 —
FT, FEBLHOEHIEE o THIHAIC < 2
DOEMERERZY, FHLAEVOHR TORBEERIE LA
WEHLBE TV RIS EZHIMICT 27, HEL W

FHEMDOFEDOBFIBNT, 77 )T —4—L LT
DR E ST, WS, EbICFETLHOD L
TR BT NT =0, o, BEEEEICmLE L0
ELT, A matahiid 2%E 2R LT 5,
Z 23—k (Rittenhouse, 1998) 1%, ¥FDFEE* XK
BT 2B OHAETCOREIORY FIZoNT, FELH
WOPTERE L BREFRCIZL, FREARICE I
VM ZET OB E %2 Tstep in) & L, REMROIE
R BEZFH LANG, Tz EHE % Istep
out] L LCHBLTEY, HifioE - BHfEED
HYFIZHONWT, O ODFEENRMIZEH TS Z L
DOEEEZ TN TN S,

BEITB T HIROEM, AR LOBERIE, Sk
Thb, e OFEBE L HEIZB T D MFHREL DR
ARG 5 Z &%, EBRICBUT A llx 08Ok
ERRM B ORSI R X 2 IR EFMFETH ETH
HHERZ L ThD, AFRTIE, HEICWFEHT
B OIEN JIFE U7 FakiE gL O A Hf = 1 L7223,
il % OERFEDOER & H b T-RFHI i ST
VY, il & OB TR & RSSO & O D
L, TROLZHAEICKZZEHOH Y 2R
LI EELSHROMELET D,

1

1) ABFZEE, INMORREORENMTOIE 1 2 E 2
FHoZNZEN2 » A, F4 r AlCbizba2584C
BonkrT—205h, | FHomETALNETE
Ll bOFEEERICER L, BE LD ThH S,
1R SCER
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