TR % B %0 U BCE R AL
Bl A% 22 52

—  FiZE e B Ay

AR FEE B E B BIZR B (representation) {EHEREHHY
B (Goldin & Shteingold, 2001) - 75 A] DIYESE BB AN i &
( National Council of Teachers of Mathematics, NCTM ) ${E2fZAE )
BEH - NCTMAE 1989 F HYRER A KR B e - B2
F20004FF » FRFREVETL R —EERRERLE - [RRBUAE R FRAEC SE
B EEZ (National Council of Teachers of Mathematics [NCTM],
2000) < NCTM (2000 ) 3fifF " E2MCHUER 22 R A e | rhoial » 5%
Tl T fft L T FH B B Y BLBRE - ' W DAS Y Sl B R A B S B (%
HE O CE RS EERS > R REEM S RG> DU
BhfgE AR S T AR RRE (Witeck & Ennis, 2007) o

Lesh  PostédBehr (1987) iREEBERMISHIRE ARG Rl © FFRE
AYEEE (static pictures) ~ EEFFHE (written symbols) ~ [IzE (spoken
language ) ~ EHEEH (real scripts) KEE{EHEA! (manipulative
models ) GRS AAEFRETT 2 IRV - ASCHWER L) R E
(A BEREOTA L EBMR(ERIR A EEAYHIUER TN
fyF2#E - WorthingtonEiCarruthers (2003 ) 505 » SEEI4H G FH E 3
IR BB S B B4 5 eI EIE=EEE (informal mathematics )
BIEEEXBERA 75 - HEFRREE G B F AR 2 A
SRYERFHIEICTEE (Clements, 2004) - MEEEFFIEHE —EEE
BT BEZALN S AR S e T & BB SR o (E 2 I 4 S A fer iR
fie 5 CERFSRAVIASTL A % (Brizuela, 2004) - A EEHFEETRETFFHE
HERENES  BOUEL "R iUs2 R 8B T H | (notations
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as referential-communicative tools ) HYER®L ( Tolchinsky Landsmann &
Karmiloff-Smith, 1992) - =R B AL FELN AR REEE » M
F s B R SR BLE R R (% -

HHASinclair ~ SiegristéidSinclair (1983 ) M {fiE A RE 4 5410 3=
BEENHTE - M54 HE Y 21 BORY) HE R
FTRYIFRVELE © Z1&Hughes (1986) {i HI#ETHA#EY (tin games)
W ASCGE IR TT - At FE0E B 20 5 B AR B A (B 8 E R R
SEHBREHTRERREEN T o MMMEE KAV 2058 %
BREESERERBAHEM - YRR GERNLAREERNERNE
FFH (idiosyncratic responses) - F|{F B ZEF A EH A F=H

( pictographic responses ) ~ FIfE%& (tally ) FRVIFEFZFEE (iconic
responses ) > Hx{&RE(E HEFHIFTHEE (symbolic responses ) R
& - RSN - REGTRVEAETEZFRTE  EHREEES

(Bialystok & Codd, 2000) ~ 3 ~ 4jE4) 5 {f 7] {5 R SRHURBEUE 5
RERTEE 6~ TEkgl RATHEFFoRRE - mSEk4h 7 AR EEE
{EF — ¥ —HEIEMEH ORI E - RAFRH A4 5% (Kato, Kamii,
Ozaki, & Nagahiro, 2002 ) ~ H1EK[ELN 5, (Zhou & Wang, 2004 ) K% [E]
Wahbe (ZEaifi - 2001) AYBFEAT S BRAVRESRAI REUHIE] - 281
BSMATE A - BIEL Mg HZEHT - HEMMA—E g A
FREEGHE - Wt - BIEMMRENeESs - RS EELLS

(R ) ZrSEY: - HNFREEREEEEESER (Goldin &
Shteingold, 2001)  iEEEBHFER L H R BUEER - B 4h 5 a el i
1TREEE - AR/ K - R EE 4 AR EECHEL#
FEEREERUEI T ZE - DI 4) 5 B8 R e TR -

FE A [E 9 72 i 55 3R B9 2R 207 =CRE 2R AR L (40 5 A s R BV 3L
& BEMNFEROA UL ERYZES > fl4 0 ZhoulBiWang (2004 ) %



