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P E - 2 F L~ Faktk (2014) -
BEEHET LA A FRERERT T o) -
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RN ERIFR ARG TES
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Blaqjit e SREHTFL
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— DZa N o
SN

TERTE ) EREREPGESERYEESE o (B FEWIE Dewey (1910) - i) K-12 AURIEEEER
{SEFIERTE Ry F AV SRNS - B ERFHNREAER - TRl EISARE - HRMAES
TEPRFEATRIEREEE EHYESEME (Bybee, 2000) - AHEFY T RIEERTE |- T BERERSE | (P28 Ey D
FYREDE » 28T » SRR H T SR PR IT R, RE AR IR T AR Y T R AR RE 77 L, (Whitin, 2006 ) ~

F3#38AETS7 | (Chin, Lin, & Lin, 2009 ) B " 1%35%20%1 | §£77 (Chin, Lin, Chuang, & Tuan, 2007 ) -
ATREFRER T EREEERE o WAEERERIRE (Chin, Lin, & Wang, 2009) - [E4h » FEERERERTEH - B4
WVEERZ (explore) kB sREg - F LA RBHRAYRIRE - R BRIt B 32y
EETEEERT (Inoue, 2011) -

HHE R BERRITVE R - B0 AHFTE A A M B STR E RS - 02
HEA LR R B R PRI N R o ASCRaEAR 25 S08 48 H 7o (e R B AG R LR B2 PR
FEHE S > M HYER — (BB e HRas T B > RSt R A TR -

A BERRNER

R ERST AT R RARRE Ny | R — B — R I AVEESIEY - S EREHEME
B M REEL R MR ASFE - Romberg 81 Kaput (1999) S2/REE2IE #7 y ABUEE) (human
activity ) » SZBRHHEER S TARRIMEE © E(EMEE R HERITREE - Pl - FIE R IR Aty 5
EREHIELE ~ STV ITE > SRS © Jaworski (1994) FEAEERZEE (investigation - FER
BT DR AR AL WA ER AR (loosely-defined) HYRTRE > S24:FHCRHE > K
BT E C R Sy e HER > Mt M E CRVRER - PG448 Yerushalmy ~ Chazan
2 Gordon (1990) HE—HRINEEHRITERA M " BRI ) HEITHRE -

S 2 BRI BRI S IR AR LR T IRMTAVAE T BRI ' ?
PRSI SRR 7 IS W R RE B SR A R AR AT TR E YRR AL
B pite " aEEEER R4 ) (AT B0 - T BEREZ AT GRESZENES) -
CRERRRELT Ry ) (BEE) BT IR SRR FRAVRRI | ARSI T

— ~ B A EHIER

BRI B AR - e EZAVsmal EEE " BIRRHYRIERE L DA T RGOS R
> SyMUE DB AR TRV R R RAVEE o B AR
o fERE - BERGRRIHA0 T
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TEEREN B AR (HI5%GR > epistemology ) RS BT S B AE - TRl A (4
PETCHIEAD) AR RAEEEE - BN EEM - fghriE (Plato) 285R1EF
TERRVE LISMYBIL I G - T2 e HA A8 (Dossey, 1992) - iE{E A — B ST 1
GCATHA - GeNTBERMTHNBEARNE AT - (HEHVSATHE T SRR F BN AR Y1
% BEMr SRR EK R EE A -

WRAT » ERE Y BAICREDESR W 4 - Peirce (1877/1982) fEHHAIFAVENREEL (dynamic view
of knowledge ) » 57 By 5k /& HH AN HEE ME S [HEATHE ST B FE (process of inquiry motivated by
uncertainty ) > E{EAEEIFEAVEE - 22T Dewey (1933) ~ Kuhn (1970) ~ Lakatos (1976 )
I Kline( 1980 )55 \HYHTERE » M2 HAET 25 R B2 H G BB BB A e I (R B A EIRY B L -
PRILL » Lakatos fEHFEHABLR Y (proofs and refutations ) —&FHH £5k » EFIFKERE » HE
TR R R KA R ARV BT TIERE ML —ERAN AR L 2 A AN (V-E+F=2) HifE
TERBRY - i RETR I R (S BlEEHamss (argument BEEHA ) - BEERAIRRES R A4L
2B RIS BB BRI AL -

ISR ENREEIRY DA — RS AR AR A R R E RV E4E (e.g., von Glasersfeld, 1990 ) -
R0 Ak 2L & @hE (socially constructed) HYEY) » FrLAREAN ZEEERY (predetermined ) »
WA ZEEEIN (absolute) - {EEERSAIEIT - Pl IR E—BE - Hra R U R ATA N
B R A R RSB B G RCREE ENEIUN L  TEIRE T - = AIPEIA
FEFIRZ 180 & > NAFI 180 f& HAFAEECE By 2o B4 - E AR > BB 4GP R o] Rk
BR Y B4 > FlIfE—E T i, E=A -

TEE(EAEAE » BERRIEA S STl (ambiguity ) BiffZ€ (conflict) - Borasi (1992,
1996 ) P85 nliA s (AR MR E BB AR PRTT - B0 - (1) FIfIsEsR (EH) EBMK » SIEE4
BT Ryfo[gh | BT ZAMETE  FRE S (2) FEHiR BB FERISSA (alternatives ) f#%
BIZEIEIAIE ZE » BIANRTERA: © T ISR — ey - EREEE  FRAEMEE? 45 (3) 5
L RPCRIVFTIES o BIANIEERE (T © Shami /e g4k B2 T 1B (BRI E KAl ? 40f0]
TETHSEP 2 ? ) -

AN BREBERRYE AR » BEEAE S R R TR (calculation) BiLE4E (deduction) 1Y
SR (2R HEEEE TN (conjectures ) ~ it (estimation ) BAEIZLEEF (observation of
patterns ) » JEFLEFTEREER FAVERSE - S5 Y B R —ERRRAIEE - HAVERfa RS A
FRErtRAUARAN (Jarrett, 1997 ) » Jarrett STEFSFEHEERPRIEAVAE S - (L) fE—(HERE Er1ViR
BTEE (AAEENSEEHEITE - Jiest) - (2) BEMENE TEE N —E i
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FEHIEE - (3) fRHRER - (4) BEEHRZRATETE (investigation) - (5) FEER - (6) st
Bkt - (7) JORESR - (8) Bl istbdg s -

=~ BT EHVEIR

R TR B B ERTTIN » AP B AR BT T By (+E U BERBEIERL ) ZRARRE
IR BRI iE R AN SE R Y Al A 2 BhERG - Wood % A HYBH%E( Wood & Turner-Vorbeck,
2001; Wood, Williams, & McNeal, 2006 ) .0 FREZ L1+ €T 2219 /4 [ > BREE R [EER =50k culture )
o 224 B P B A B A =0 (interaction pattern ) o i {7 Y BT 5T 38 B AE 200 HL A HY BR =

(reform-oriented classes ) » F ZA FifE G BhiE = » 47 BIE T SRBSEZE | (strategy reporting ) F1 T
9t/ dse o T RIS | WYERE UL B AR R E SRS - AR g AT R
MR BN RSN - HRS PR EZAERM - £ TR/ ssd ) Bl > B2ARERE
ARRE J77A DT THIER T ORISR | UL - (B2 TR R T R - MM B OV AR B
PR AR (BERT ) 5 BEAL - 24 SRR HhaR = T (R R R R 2780 B AV VA B
et - B LbET T S T PKER (challenge) BUEAEIESTAVADE » #EHE(EARR (E 2T L
REUERHIEOR - W B AL RDHER B R EAn g (justification) BV (ideas) (ERE EHCHY
AR N A AR ) -

Wood %5 A\ By B il 78 &3 He M o B e Y 3R 2 H » Bl AR Y G 8fsE =0 % 77 - Anderson (2002 )
R RS FaME 22 (R EUA ) WY - BRAT DIRBFERFTAURIAVEEE - &8 Anderson
R > Fo28 5 Wood 5 NAYIAZE A DATE Fest BERUER ERGTY — T 7 [|] > =i EsR =R " R
WA | B T ERTE / EwEe ) HUSC(EES - WE RN SRR IR RS, - B TERSE / aEE L AERSTE
Ky T RES AR |- Zion ~ Cohen B2 Amir (2007) 52 AERFTHEEHEE — MRS est > W
(b Bl EsSE=ERTT (GO ER) BEeRiaviRst (e~ A) » 2 RIS UA
JGRZ 57 -

= -~ BHEAVER

BUE B B R SRR AR — (B0 B (R AN EE TE A E RS » B
DUSERES] T SRR e AL ) SR AV I - T 56  (problem posing ) 7 " #E2f##E ; (problem
solving) HYBEAREBEERTE - EEHFENBEEHIANE - BEEEEEHE (exploration) HHy—
{EEZ TR (Cai & Hwang, 2002) - FEFRFEH » iy " ERKATRE ) ‘2156 (formulating a problem
well i LEHEIE RIS ARH AR R T BEE Bl i (I TP ECe.g., NCTM, 2000) -
WIER IR R R — BRI Ty N BEE R BRIty — Mo B — DA

HUE e ART ARl ©
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Whitin (2006 ) {if FHEEE RIS N BUERRTT S - B AV REENT RS T2 R i AR RIS
T R ST P > 5 S8 ER AR BRI - Whitin DUEBZERY TiIE2 | f TRS9RE | SEUEBR i
B TRRGR IS - BIAEER A M 6+4=10 > W[ DUE— D3R A UL = [EEHEIN - o] DISE]
[EIREAVEER (21 2+4+4 5 3+4+3) - BHifE—25 » Whitin [ J#EE (problem posing ) {85 #ERERTT
ITH - EEkt (identifying) 457 MREAVREHE (attribute) » 7 TR 88 —(E B R4 - Al
AR - S (EEAREL B BT [E o Whitin (S FBEESRES AR A - E R RS L E R A —
LR ERERNE BT RN H T o G C OB - (ER S RVERG - AR - SR ORON - 5%
Bl T1E - KBS EERE -

Lee( 2001 ¥ 85 =2 PR 5 th 12 KRR - {5l R BUER PR ST L AR 5 22 42 HIBEOIIC conjecture ) »
A7 H AR AR B T R > NGRS A RS I E 24 B T T BB ErE 2
AR - A2 A AT REE AT VR RS BB e ? 0 St e BRI A - AT
DUfEIE 5 Loty » SRR A BRIT IS L RE > SR IS L R R R A A [0 SRR - SRR A/ N RE
AT DVEECHE S RIREAIREON] - S (EP R - AT LA R AT (E B T RV - 28T - BRAERR
TAEZRAERRT - SRS MIPRTE - FENTT AR P SR A S AR e o 5[ — LBl

PRICHIERE -
0~ BRAERERYERS

I e Fra B R TT BB & B e A E B B A B ER 2R - T SRR A 2 2k
NS BEEE 2 SR 4E - American Association for the Advancement of Science( AAAS, 1993)
o RIEERERTE G R B AR BT AR - B ] DIl s — (E PR R IIIEER (a
cycle of investigation ) » %15 (E 25 fEEEE S (mathematical ideas) FYEXME: - BiE—F4EH
HERERITHIEER (cycle) » 43Rl « T 242, (representation) ~ " #:5% |, (manipulation) i " B3z |

(validation) - " {5, EEHEAFSRERIEEESR @ EE(EEE - 24 R T HSREE
FR FHRTSR AR 52 - Mz HFE 2R - B8 G — & - B EMAVIMEE - SRR
RTFHRFEEEY) - SUERME - ARBEEAR] - BEE®rst - BEEE  EEmEETN
AR o "B EEE T2 HE (judgment) - IERERL (authority ) » —{EAREAYLFEE - EZEA
HEEEMEE TR » DU SRR A2 B - T EEOVEBERRE T > fE— T IEHE
(B FAATFAE - AAAS (1993) FREEIEZZA M G R(EIEE (use the entire cycle ) »
EHITHFIHVEERSRTT - 2800 - AAAS tER 5 - BIEPRGTE e & ol — (5 - 2EfE - (Higst
BIEHIRFY (order) WiIE—RCAREAY - R ZERIFTA SRR IS = (BB AE P (H VPRI AE SR & BE
W% - S5 2 0 B (EREA N REREN: - BEAERE = (E AR E (F— R EOR S
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BE R EHIEERER - BRI RE S A FERERIEA N FERVE S s - BIAIAE(E & BRI B
EBERINEORER b > R — (B A PRI HEZAE N HAR T HIEE R nl S A B IRV OB 2R
€ LA - AAAS ZERMAL T BEMT Ry ) IUAE -

HEZETEEE (Department for Education and Skills [DfES], 2001, p. 21) F5E " #7028
EHIZ0 - BRIERRE ] DB A M ~ EFRIRFEAVRIE ~ 5TEH5E (plan research) ~ THEA%E
5 (predict outcomes ) ~ #EsmEA {455 - DFES FEARRERITHYESL - Wi HE FBRFTBEE o

National Council of Teachers of Mathematics (NCTM, 1989 ) fFafFEfExE — I 1Ay EHK
JE | (multiple sources of information) H17EZ @ BRI S RF N SHIFEFF 4 (integration )
FE—{E# 5 (coherent) HAEFE (meaningful) AY&HHE » FEHEA RS EA EI AR (task)
o RIREE MV - NBBEAEEREG - HE HAERIVEN - & T BEAEER
E PRI BER AT - SREEAEAE(ERR (advocate) FRIEHUAS (inquiry orient) 252 » JE LI Rt -
5 8 T FH FTER Y BB R R BB R TP P VB R A T B R & O - B
JERI LI A E B B AL MR - FEidfe - 24 RAE SIS AR RS » WG
K158 - NCTM( 1989 )it — Tt (FF e Fe iy fe ol Rt /2" $59% 81" B A (application )
HJT4

BEFARGEE Z IR TFEL e TR | S BFETERY LRI
LR o Aot > B4 gy LRt f38EP-w 2 35 % (investigate) foBR fREcE A% 5 2.4
BEP EEE g AP 3F BT SR g iE b £

S B e i b T2 WAL 4R 3 R fr vl TATEOR AL 5.6 LA DR T HKF
¢ WA (p.75)¢

NCTM (2000) f£ " #EFRELEEHA | AURRIRIRAE R K « T ZUEMIERZ 55 JInv RSt o ~ $EREF
FRREHVZE R, - ZUEMIEZ IR IRV SRR RS - TPE (formulate ) ~ HEHI#FRE - R ER =
SERRERFTAVILEE | (p. 346) - ARVEEEEER " PRITAVHLEE | 7 FEEEAVER - BLERE P m sEiaiE
HfMTal s NCTM (1991) ¥y " 3Rz ¥ | (discourse of a classroom ) HYERHHFE &334 T 75T
AUTEEE ) ZfRE - NCTM (1991) R e rpifeE | B T8 - REH 7= - EEH
F=0 -~ EREEY = [EERANEER 5L (the ways of representing, thinking, talking, agreeing and
disagreeing ) - #45 ~ » SRR E P RMAMAHR SR LSRR » ST ERI T2 A AT e
EHEERE NIEPRGEHIEE, (a domain of human inquiry ) - tE51 » NCTM (1991) 2 E ¥ 5E

(discourse ) BT EERRIGRAVAA (fundamental ) ARE » [RRy " 56T | B¢ " B 5GEmEE
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AR ) FRREESG EH R - B TEERE ) BE (R TR E N TR AR
“‘"ﬁ*‘mUl%;&Eﬁ%E% EREEEHEE A RS (GRis) sk =Yat P REEE -

NCTM HYEUEREL Rl e A E AR - MM S a0 [ E NIRRT R EY) - AL
& NCTM Fad sy r%ﬁ% 3 ? EREEEE - BRI TE AR TR TP BT
A HE -~ EARA (making conjectures ) ~ %17 mES (constructing arguments ) ~ EnESfigs ~ Bl
SHEEEE T RS M (evaluating the reasonableness of mathematical claims) - iZ 772 NCTM
(1989, 1991 ) FrfEAVELZ 1= ( mathematical power ) -

i~ BEAVEIRE (modeling)

TSR T BT R PR R A o B LR SRS S (A NVAR et — TR PR R AR
FF - Wubbels ~ Korthagen Ei Broekman (1997 ) AYS{EEERZT 2R » Ba&H—mE R0 » B
HE MRV EE L (translation ) IR RRE » A7 H A FHEERRY I3 ARE ) (creation ) &2 1% »
FHELEIEE MG 2 %58 H S8 (reflection ) (S B B refined )iy - —f%{L:( generalized )
AR ~ SR RTHIREE (& 1) > S R Bl et A A O SRR - 2t MIATaRey
BEERIT -

988 (problem) _ | #&{ktranslation) » [EIEEHVEREARE]

4 {mathematical
formulation of
problem)

R BEEEER ] {58 P SRR
(reflectiof on merits {using rhathematical
and restrigtions) techniqupes)

| &8 {k(translation) f?ﬁgﬁ‘ﬁ—%ﬁ FaTiTEE

Z(solution =
BRE( ) HYEEE (solution in

mathematical terms)

B (reality) EhEIEHY (mathematical
model)

1 BEAVERFEER - #lI:% 5 “Preparing Teachers for Realistic Mathematics Education,” by T.
Wubbles, F, Korthagen, and H. Broekman, 1997, Educational Studies in Mathematics, 32, p.7.

e LillEE R (| 2) 22k T HERTT ) BRSNS RIBRETE 8
{Ef e T > S2AEMOBERAERRAR, - B e e et - k=t %&EFEIE
HH TAEEs RS AR wmEdemas - e w5 CAVEDEL - SRR MR S2AY S 4 - HEE



8 BB AR ILET

(5 BhER A= R T A BRIG - ShmiAI] P22 AR AU 22 45 SR BER Y - BER A HL[E)E IS -
R o SEFERAEUERTE - MY SRR TP VAL HEEE A ERN ~ HEE  esE - MRREEREIR ST
RN ELRE S R A S - I B HEE (realistic mathematics ) HYERBGRE - BB 2284

U] 5% Fre B EAAB AL A A TS B PR TR A -

HIERATRREEME © 7 124t
B~ TR~ F R AT

A E RS
R B ER A
RURAYEE

R E

A R &

et ol 4RI 35
e 32
—_

SRR e LB {5 FHER A A el o Y B
afa R~ (EHZ FRHLEERS > HE R

2.HiAE G B

TR RE SRS H & 7 AlEETHIERE - 558

T

2 BERERSEHYTLEER,

2~ BERRF IR

¥ 35 £% 2 HA

Bl — LAY

HEITR - &
S EN S

AR
FR2aERD

P

BRI (NCTM, 2000 ) 1 RE2 B HURZ L - IS SR AR A (IRl 2 2 - FE E

BRACE - R E IR R IR -

B B BRI T4 - Baroody B Coslick (1998) 58 /REIEHATE  Bl& T —(EAEFE -
DR TRERHEEE ) R TR | o EERHVAGHR » RS fE R A TR AR
BIERERE (Sifa TR ) Bl fARRE RIS S B s - ZIErTA R THVER - &
FRER - BRey - EEERNE > f L BRR - EREEZEREEN > SEREHER S
G B R SR B SR BB - BIREE BN NSRS ES > BhEEGFEE

HVHETE - TAEMRER I EEAVARE - e B R ey 85 B e -




MEE - FAIE - R BBIRTEAEBI 9

Lederman £1 Niess (2000) f5H#RICATIEFATIET » LARREHR AL T B iR e2 A B2 0%
 RUBPRITIRFAAY " HROH, B T EmeE (EEEHH) - AR A ISR S S E YIRS 5 Marzano
A\ (1988) FRHERTTEHARFAFI R (E 57 - R8st @ (mathematical modeling ) Y
W1 > CLARREME R &% -

Borasi (1996 ) % A HLA - /5 REE HAENRERY » I B BET TR HIERE © %
IREREAE R ST CAT B ATROE el - A GEAE ISR © AMERFERVHEAT - 824
ST — {8 B B 5 2L A e % ( generative ) B AR (EIREE A B2 HYEBER RGN 1) ) > (R 5T
NEZHENSEEAE T TR RIETRTEESR » W H 24T TERIREA > R ERITAY 7 ) SlaG
B » SR BN A BRI TR ME T E B 4Bk (orchestrating) sREVEEIHYA G B
PRECHU IV B > WA SH B MFINE R K2 IR IERER » Bl - i
TN EFR AR ELGERE 0T EE) - BRI A I TER -

BRI BN A BASHYIE e 7530 (Borasi, 1992 ) » EEBEIEAEERAERE H FHRE ~ $FIR

BB R > MR

Siegel ~ Borasi i Fonzi (1998 ) f H VO{EEEPRIEIEEE (f2 & T BRFEER | (inquiry cycle) »

REEVUIEEE—EIEER - BELU A EF(fEE—) -

1. AEFEBIEXEERESY (setting the stage and focusing the inquiry ) o [t ES B HRFEAURE SIBES » 352
TAER : (1) EIBIET M 4EET) » WS AR Ay RGN A B ERTE TR F058 5 (2) i H kK
BN FIGE - BIPARAERYELE - (3) FEFESmIvERE L -

2. $ITHIGE (carrying out the inquiry ) » £ _E#IPEEZ 1. E HREBERFEHY T H% - (1) 8242
BRAAAETTHRON ~ 7oA ~ BB SR e T N - (2) W& mis - BEVEPAAER -

3. &&& (synthesizing) FIFEHEAHPRIEAVEER - LEFEELR R LIPS LV ERITE A i % 4 am - B
EEE (1) Bl ST - RS T YRS - sReEnieie » BEURRER ) (2) 2R E
WHEIR A CAVIRE (MRS - BE - 5% ) BEEEMANER - (3) 59 —T7d >
HETTEIEIEEE S » TS [(EEE B2 A RaSsm (AT (E A RIS BB 2 R ) -

4. FHEEBES (taking stock and looking ahead ) « BEFEEZHIIZOE T R8> DT (1) 824
VAR RIS B PR TERYIEAE § (2) WMERRBLET iR e PRI e P PTG AV B AIE - (3) Zhmth
FEHETIREL AR AVERTT - BRI AR T RS © (4) Hig » SRR DURIBEERTTAS RN
B TPEGRRIE R - BEIRL N — (A PR ZE R -
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McNeal &1 Simon (2000) SEHIEERERFTHELE © (—) HEZETEE M- S (Z) BATE
NEFTAE S (=) BEMEOREAEIR MBS (persuasive) Hgwss 5 (IH) I HERAET WIS
Eeimas o R - ZREmELER AR AR BRI B P T R B2
1 BEITAER © (1) ZHRERE - (2) BEDRBESUREL ~ (3) ZDR/NHERHEREE - (4) ffi

HrHIRaRE -
2. BAHTAEE © (1) $RMEE (ideas) ~ (2) MfRILRTE - (3) fEaTam - PkEL (challenge )
sikEk (refine) 4204 -

Inoue (2011) SRREERYRIT B2 AAERIN T » AREIREAES R ERVAE-ERNE - 12
fABF e (el BRI EEE A E F AT © (1) ZEss T—(ERES RS E ST
s (conceptual discussion) HYEEERTRE - (2) ERA= 4HE(E A AR - M BETAHE S - (3)
EYEMEET R o LhER - WA EIREERES - WS 2k - (4) 4845 - Hor o 208 (3) 2
BEBERPRTT B EEIRAGE -

Grtr Bl BERITEESEELANY (1) B ~ (2) BB A BRI HERE Blam s RS ~
(3) FHEL[E 2 Ta o LI FIAVERES ~ (4) S & duai B (EE Y » S RiEEnvEs -
TERBHBZERH - T 2L Siegel - Borasi 82 Fonzi (1998) {F B2 #1047 » (1) R
HZEHEF McNeal B2 Simon (2000) -~ Inoue (2011) AYREELIECA R 24t AV 23R - HEIR
HRE EEEARAR - IEAN » MBI HA R A7 22 0 (2) Borasi fEHZ{FH (Borasi, 1992; Siegel
etal., 1998) » M RIZERITTER LR 2 B H B2 s =] DU B S hOse s (e (66 P72 (8 488 -

{h ~ BERTBETD

FE N ERVEER T > AR Z2IRE ) ~ B il b = (0 B BB e EE - FEILRE
IRBRICAER A E S B

R BUNEEHERA e E B R A MR EEE R H OIS > BUSREREHIE
ARBR TR BB HVAERE - AR R R A SRR E PRV B CGRE AT EE) - 2
EEHRAEERET L > PIiBEEREAVVHEATY S EEHEIRE ST - BITRRERIERAE 2
Al AT DAE S5 B A SIS AR T R (SRR B & T B AR AR TT AR ) BLER T wi o Y S AP 1Y
BERAIGR) - FEIM S 2 - A DABLE LA AR am Bl O ) - 5 [t M AR e S B R R > 1
WIASTHIER G - B T DS B2 PRa i (E R AV (R 5 - PR S A pe b ) AU O 1
BH—fEE (ER X y PRz o Z50E PR ERAYERA > FOTRIR T 20y 8 £ - 26D
AR -EEARHRNVENE - SwE  PAEZE A ENEEE OISR - EEHCHETE
PRI - & Bl - A [EIFS EEABETH N AR AR - BURIEELAVERA: - TR ER Y5 |
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330
2

G - Bl/NEERAVERAE BRI - ENRFAVECR (BREER) TEEMA
BMHE) > B PEEHYERAE e nT DI EE R SRR EN | » EER TSR A E BRI, - i
= PP B ERAE R DU A S BRI IR 72 AR RE - R/ AR R K -

FESINEEARPPITF > BFTESH BRI T 3 RAVER] > S 2 BRI
HEIRE N - AE e EREET o RIS LA I TRVEERY o BEAh > R AEE L
A E EREREGT - PIIEV) » S PEERAVSRIEN B BRI ERANE + E T P& AR ME
LA A EAER A

TERTIPE B > AT ] AR 2 BB R AR R DIRAVAE SR » fEE sz t » TR E
JEEIRAN A R PRI IS LA, - RN AR ~ BT - SRA0E - AERI SRR (SR
W E CHRE -

— ~ B/NEEL - SRR BEHIE R

TR - U EEAYER
PRITEED © /NER T 6 MIDUEET R > AT DU 0 [RF 6 RO 3 HE(2+2+2)EH 2 HE(3+3) , 0 IREEISIE
{ir ERA ARG 7 Ry 2

P SR

FEH—ArRAREUE - ERBANER (6 FREBD » 5 [EEAS RO ERT BB
1. 1 EIFERABGT AR EERE > WKL L BRI T

# S48 11,35 7...822,.4.6,8...

5 N

Hl 2. RRHERAEEA AT DIER AR BT 2

B S Rn B DT 2 E 10,12, 14
£

3. FFEEAFGEHINIT
4. SIABRTFEREH - EEAES /NI

B4R BRIGHETE BB/ NIHROEA - MR B CHYBE D ST amty T 2T

1. M4 R ERES4E I % B NIIEUAME P BT - AsS I B2 45 8L N —8% - F[ERR
HTTER EF AT BEUEE > B2 E B R 5 RN AT i ple ey B E s E B i R A B AR
B ERNET S FERUR
¥ 2% gz 10 5 10=5+5, 10=2+2+2+2+2

2. SIEEABZNHEY R A Ry fe 2

F R An42

Q&

r S
%
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ERAENERELRS - A5 [ B2 AR LR R E CHRFTRRE
A NE O o WEHMFIEEE) » BRI AN -
L%
BATEERIP AL T 6 Lindr LK
; £ 0§l T ek - BT 0D (T e b e TORRT R P kel
& R A I N
f CERE R RN AT NS SN WS YV EE S
E KA BORS A LR A ATARE A S L (R T DU TR LR [ 28 770 2
L%
T - BT A TEIS AR A AL TE R B (] 1 6=3+3)
Fedt i — BHcF A B Bioo A 2IVECRA TR (B] 1 6224242 0 B4R 2 ?”f‘f PR &)
BE RO BEE S E (Bl Flc Bl HE)
SIBELERE - RELRREEE S CHERARE e P REHERSRE
BA SR RIERTEE - EATEGEEME S Rl ?
TSN LN ER SIEE Y TS
%: s A EENMREE E—E R BB ? BT
i PR D E 22 Ao o BB A T EE (WBIEERE S AT ) RE S BT kR
E BB SE R R R 2 BT 2
i FEEE FH R B F AT E B (WEEER AT ) R BHT R
m
FEINA S 2 A 2 Ry 2
FL % AR 2o > B4 T EE (WBBERE S A EF) AFIE S BoF kmp

it [OOSRV N =P TR R IREF - #HH Ball & Bass (2009)



MEE - FAIE - R BIRTELE D) 13

=~ BEPRE - BAH

BEFE - IR AEERE > FAREE—fL (generalization) Wi & =~ RHIER %

PRgTEEn ¢ (1) EF ~ ZWE "B MR Rl R - B 20 1 B 0 (2) fEFRR (B
HEY 10 FIRAZME (E#) 15 (3) B Lt (BAR - BfAE) . TR BL10 FiE
FHFRH « 3ERE - AR A E B R R R SRR E - (b % ?

S, Vo
LR ) o °°
.‘..... S.S?) |:> O‘
R K
PEEZ BENE

Fo R —E I REEEE) - 5 BRITATEI
1 FETRRMEN AN —RRZEM - E b — R EERK %%—ﬂ\%%ﬂ\ 100%Hy &L -
2. FOKEIALERS  BEFUEREI T2 Rtk (@EWE’WJ(E‘JE*%EP) » LA S R 7K
AR
3. FRNE/KREREE KT S 20 5@*%%%?; » AR SR KR A
il W o
i 4. HEEL > JEIF TOKAR ) PEY TUERS ) LR ? EEAT TS ) MRPEY UK BRI 7
a FEBE o5 FIA kY 2 3 GRIEREAT IS o EE Y 4 3 hip Akt > 2 3 %
LR E @) S (4 T ACR R B R F ) o
5. SIAARKACGETHYES) - AL BRI THRST |

BAGEHEBYEREER - EMERSE WAL RS

, L Sl
B2 SRR KRR R B R A T R
T 3 smammga (B A WEm) EREE - E5REECHHE
4 B PR S SRV ET R AT (A T AR x )
iR e R ERTE » A L3 (MRS AR M DS R
; 1 BT AL A - S DR

B2 B A B R EA AR T IS

i FATRRE - R A RF LT P I RS RS FRRLFET

§ 3. WSS SRR AR » 0T [ PR BT - SR E R R (IR
BESE X (8> FIT (20 )




14 EEBUR AT % 35 £ 2 84

SIR2ERE  BEARFEEEE CHIRIEE » WP EERERITRE
1 BAESERMMRERTUEIE - D ERTE SRR R T -

(GGFREF e )
2. ML BRIEEVIENE - ORERE A gREEE?

P N

4, 3 ML BRESEEEIMEIFHNVEE  GrEgTEEE°

it T L

;E 4. FEATEENT - HRREEEELRN 2R RS 2 >

i FEEE - BT AT AL R £ RehE o blde- BAR T HEA B2
fif e 47 £ 10 4 AR R S v %

5 FEEERER T - AP EHEBELNER IR EEEE ?

$E B fAB AR o AT LB

FEMHEENL T - AR By S HEEE L N I Y R E 7

FEER - BRI B EAPE AL R £ KPR 0 blde- Bi" HEA 103 2

ol R 1 £ SapipiR eniit S w %
if L EBNER T2 5 Eastaway & Wyndham (1998/2004) -
* BRAERMRIRAGE wE B, AR x (E B y (85
WmnW<X+M(W—X)<yJWXkEZﬁ@@%EW%%£ y PR 1R

Whenw=x+y, (W-x)=y

Whenw>x+y, (W-X)>y
= 5BHRE  =ARE
BETE  ehL e
WINE > AABC Z2ERKBEAN—¥HM - AB =7km > BC =8km > AC =9km -
A
BAC

1 ERRERIEIEH - PO MAIRI(E 5T > SERTRL ST 7 Ry ?
2. KL RISy BIERHRE Ryfr] 2

PR ER PENE

Lol SPMENEM AMMIG - WEORTLS AR
g RERREATR GRS TIRAREA G RS

f F24 70 ¢ ABEACHY B> FlE LG o fiAp ¥
T2, SIHEREBERNEURG > WEh TAESKIE PR




MEE - FAIE - R BIRTELE D) 15

4

5| B A BRER A TV AT - Bt E R aV & g E
St LB KT 4 §4“£J‘£ﬂﬁgﬁi('&rvr§]) AR SR A A rAEZESinBJ;;f%"?“

Fiegferm FAD; £ LB ApE SN S w2 AD®DE > Ais it ¥ & X 2ILFAE -
2. A
# A R AL
?jd‘ 1/ \"‘ A=Y CO=8-X
e Le b N ®=[Ig = IS-ExT
;g B f c o i
";_' X -\ ! -" ok =
BENZEE L LA FE0E (REARFERACEHV R CHEE ) » BB E ==
BRI R L (BRECRZRAVARE) » S [BARFHE TR e -
S St
- .
i < %
# Ll TS ST
i% co ~ v > = ’\i?
1o +41 =2 = 3'_;"?“'
AT~ «q
<= %
BEEE ST ARZ BRI R RV G = > B E— a2 e > FAE T =(Frer
52 EPR (40b%=c?+a2— 2cacosB ) » Wi 4% B K E I ELERTZ E R (BRI EHEE R e
HIFEBI ) -
STEMTCARILE IR - EEE DS SRt TS ARR L e 0 B —FltA B L REE
4 R BEERILE BASRHER - 15 24 AR aEN T (fFe) KEHE -
wf FARE DRI RO RIR R RE R (PR BB AE R ERIS RN
g‘; WagiThEx (bP=c?+a’-2ax> BD=x)’ #m & {7 frdoi@ %X 4% & cosB > ik 14 B
@ #or AN
e
A
i
B x a-x C

A
M.

DR E R - B  BREZTR (2009) -



16 BB SUET 3 35 %% 2 8

BE ~ &

AL FAFTE SUIE B ZRARSIR T - B BNEEE B S EER R TE AR R 18 BN B
BT o] DUSHE R AV AR T CREEE TS ) WS RTERAEE - S
THLE B S - AR - SRAUA - BRI - EAFEREIARNERE - fEEEEET
TSR ~ SRR R IR SRS AR ERERAE A

B HU A B SR SR AR PR R B ER AR R Ry T AT HYERE R | (e.9,, NCTM, 2000) - T
BT ) BULERSE 2T - RSB STR ST > BARA EE) " EE TR T

"amne T ERRE ) B THREK ) M NSRRET) - EENSBUIEAVERESE - RAEIIRIEEE - 2
i > BEAREEE R B SR B R AR TR RV B - EAE A

SER

TREFHE ~ PREE S ~ PRIZIR (2009) - BRETE B2 AR AF = AR IT A TN iR B - RIS BT -
17 (5) > 433-458 -

Eastaway, R., & Wyndham, J. (2004) - RfHEAE—TR=H ? : 81 {H4IE T REAVBERE
(Why do buses come in threes?: The hidden mathematics of everyday life; Z5&E:% )- =10 -
=5t o (JRIEHARR 1998 )

American Association for the Advancement of Science. (1993). Benchmarks for science literacy. New
York, NY: Oxford University Press.

Anderson, R. D. (2002). Reforming science teaching: What research says about inquiry. Journal of
Science Teacher Education, 13(1), 1-12.

Ball, D. L., & Bass, H. (2009, March). With an eye on the mathematical horizon: knowing
mathematics for teaching to learners' mathematical futures. Paper presented at the 43rd
Jahrestagung der Gesellschaft fur Didaktik der Mathematik, Oldenburg, Germany. Retrieved from
http://www.mathematik.uni-dortmund.de/ieem/BzMU/BzMU2009/Beitraege/Hauptvortraege/BA
LL_Deborah_BASS_Hyman_2009_Horizon.pdf

Baroody, A. J. & Coslick, R. T. (1998). Fostering children'’s mathematical power: An investigative
approach to K-8 mathematics instruction. Mahwah, NJ: Lawrence Erlbaum Associates.

Borasi, R. (1992). Learning mathematics through inquiry. Portsmouth, NH: Heinemann.

Borasi, R. (1996). Reconceiving mathematics instruction: A focus on errors. Norwood, NJ: Ablex.

Bybee, R. (2000). Teaching science as inquiry. In J. Minstrell & E. van Zee (Eds.), Inquiring into
inquiry learning and teaching in science. Washington, DC: American Association for the
Advancement of Science.

Cai, J.,, & Hwang, S. (2002). Generalized and generative thinking in U.S. and Chinese students’
mathematical problem solving and problem posing. Journal of Mathematical Behavior, 21(4),
401-421.



MEE - FAIE - R BIRTELE D) 17

Chin, E. T., Lin, Y. C., & Lin, C. P. (2009). A study of improving 7" graders’ mathematical problem
solving and communication abilities through inquiry-based mathematics teaching. In M. Tzekaki,
M. Kaldrimidou, & C. Sakonidis (Eds.). Proceedings of the 33rd Conference of the International
Group for the Psychology of Mathematics Education (Vol. 1, p. 359). Thessaloniki, Greece:
PME.

Chin, E. T., Lin, Y. C., & Wang, Y. L. (2009). An investigation of the influence of implementing
inquiry-based mathematics teaching on mathematics anxiety and problem solving process. In M.
Tzekaki, M. Kaldrimidou, & C. Sakonidis (Eds.). Proceedings of the 33rd Conference of the
International Group for the Psychology of Mathematics Education (Vol. 5, p. 447). Thessaloniki,
Greece: PME.

Chin, E. T., Lin, Y. C., Chuang, C. W., & Tuan, H. L. (2007). The influence of inquiry-based
mathematics teaching on 11th grade high achievers: Focusing on metacognition. In J. H. Woo, H.
C. Lew, K. S. Park, & D. Y. Seo (Eds.). Proceedings of the 31st Conference of the International
Group for the Psychology of Mathematics Education (Vol. 2, pp. 129-136). Seoul, Korea: PME.

Department for Education and Skills. (2001). National strategy for key stage 3. London: DfES.

Dewey, J. (1910). Science as subject-matter and as method. Science, 31, 121-127.

Dewey, J. (1933). How we think: A restatement of the relation of reflective thinking to the educative
process. Boston, MA: D.C. Heath.

Dossey, J. A. (1992). The nature of mathematics: Its role and its influence, In D. A. Grouws (Ed.),
Handbook of research on mathematics teaching and learning (pp. 39-48). New York, NY:
Macmillan.

Inoue, N. (2011). Zen and the art of neriage: Facilitating consensus building in mathematics inquiry
lessons through lesson study. Journal of Mathematics Teacher Education, 14(1), 5-23.

Jarrett, D. (1997). Inquiry strategies for science and mathematics learning: It's just good teaching.
Portland, OR: Northwest Regional Educational Laboratory.

Jaworski, B. (1994). Investigating mathematics teaching: A constructivist enquiry. London, UK: The
Falmer Press.

Kline, M. (1980). Mathematics: The loss of certainty. New York, NY: Oxford University Press.

Kuhn, T. S. (1970). The structure of scientific revolutions. Chicago, IL: University of Chicago Press.

Lakatos, I. (Ed.). (1976). Proofs and refutations: The logic of mathematical discovery. Cambridge,
MA: Cambridge University Press.

Lederman, N. G., & Niess, M. L. (2000). Problem solving and solving problems: Inquiry about inquiry.
School Science and Mathematics, 100(3), 113-116.

Lee, L. (2001). An inquiry-based mathematics classroom. Voyages in Mathematics and Science, 26,
3-6.

Marzano, R. J., Brandt, R. S., Hughes, C. S., Jones, B. F., Presseisen, B, Z., Rankin, S. C., & Suhor, C.
(1988). Dimensions of thinking: A framework for curriculum and instruction. Alexandria, VA:
Association for Supervision and Curriculum Development.

McNeal, B. & Simon, M. A. (2000). Mathematics culture clash: Negotiating new classroom norms
with prospective teachers. Journal of Mathematical Behavior, 18(4), 475-509.



18 BB SUET 3 35 %% 2 8

National Council of Teachers of Mathematics. (1989) Curriculum and evaluation standards for school
mathematics. Reston, VVA: Author.

National Council of Teachers of Mathematics (1991). Professional standards for teaching mathematics.
Reston, VA: Author.

National Council of Teachers of Mathematics. (2000) Principles and standards for school
mathematics. Reston, VVA: Author.

Peirce, C. S. (1982). The fixation of belief. In H. S. Thayer (Ed.), Pragmatism: The classic writings
(pp. 61-78). Indianapolis, IN: Hackett. (Original work published 1877)

Romberg, T., & Kaput, J. (1999). Mathematics worth teaching, mathematics worth understanding. In E.
Fennema, & T. A. Romberg (Eds.), Mathematics classrooms that promote understanding (pp.
3-32). Mahwah, NJ: Lawrence Erlbaum Associates.

Siegel, M., Borasi, R., & Fonzi, J. (1998). Supporting students' mathematical inquiries through reading.
Journal for Research in Mathematics Education, 29(4), 378-413.

Von Glasersfeld, E. (1990). Chapter 2: An exposition of constructivism: Why some like it radical.
Journal for Research in Mathematics Education. Monograph, 4, 19-29.

Whitin, P. (2006). Meeting the challenges of negotiated mathematical inquiry. Teaching & Learning:
The Journal of Natural Inquiry and Reflective Practice, 21 (1), 59-83.

Wood, T., & Turner-Vorbeck, T. (2001). Extending the conception of mathematics teaching. In T.
Wood, B. Nelson, & J. Warfield (Eds.), Beyond classical pedagogy: Teaching elementary school
mathematics (pp. 185-208). Mahwah, NJ: Lawrence Erlbaum Associates.

Wood, T., Williams, G., & McNeal, B. (2006). Children's mathematical thinking revealed in different
classroom cultures. Journal for Research in Mathematics Education, 37(3), 222-255.

Wubbels, T., Korthagen, F., & Broekman, H. (1997). Preparing teachers for realistic mathematics
education. Educational Studies in Mathematics, 32, 1-28.

Yerushalmy, M., Chazan, D., & Gordon, M. (1990). Mathematical problem posing: Implications for
facilitating student inquiry in classrooms. Instructional Science, 19, 219-245.

Zion, M., Cohen, S., & Amir, R. (2007). The spectrum of dynamic inquiry teaching practices.

Research in Science Education, 37(4), 423-447.



