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FER > EFRTFHEHEEIAF RN FRAIMIL T RAT A
§ e iy 4 20— o Niss (2002) #2500 4 7 » = § KOM & % ¢ #13% ch ™ fidic
# it 4 (competencies) 2. — o ¢t > FEE 4 = F S (The Programme for
International Student Assessment, PISA)7 #-i& 7] » H 51 2 F » fhifs i #c %
% ek 2 2. - (Organisation for the Economic Co-operation and Development
[OECD], 2003) -
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EbL 1‘]&'4*‘”’ PAAHAOEIR(THEADREFE L - LRSS AFRR R LT €0 &
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v Lehrer (2003)4p ) > — & #cF # 7 7 3 ﬁ R AR SR Y ERE e NS A
fREEART F A S IIPF > KILP AT E I D fRRE P R niTiE | g fﬁﬁﬁif’ fa
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EHCEARAELFEF AL TE > LT RA A ] e RARE BRI
Lesh{rDoerr (2003)4; 1 » 22 b 47 20 ) 0 B >0 07 21 22 HopLEh e h? AT 2 7k
i E Al # §ow BF A chaE B0 95 R (modeling cycles) (4 @M1) ¢ (a) 4 it
(description) » 5 F& = d P (2 B )L B R DAY B oeh- fEp e
JE o fo it 2 4007 5 (b)4k e (manipulation) o ¥4 9 f5 i R R RCY i AR
50 A h R4 R AL R A hl s > A 4 FRR| & 78 5 (C)4E 1 (translation) &
58] (prediction) » #-4k (T @ AR Bl S % o B AEE T R TER 0 HRE (R £ )
£ R/ enf 4 > i w R ;5 (d)ZE F (verification) - § 47 # 2 1; Bleg sl B )
W IR o B PR dok - B AEE 2 EAA b L BlL ) en
JRALEAZE ¢ 7 A BERHEE > a0 BERFERK DT SRR R
FERE B PR~ 2 & & 4B % - HainesfrCrouch (2007) 7 e R, 2 #5642 2 15 7R
e T ERRR > A HER ST > SHER OB BRE > 72
WS B R D) o

BE >° B AL f2 4 ¢ chicR) 3 B E 65 > Lesh ~ Cramer ~ Doerr ~ Post = Zawojewski
(2003)4% ”ﬂ?%% Pﬁﬂ?%*wﬁ ﬁmé%’uﬁg%ﬂﬁéﬁﬁwwﬁ
B3R A2 0 (D)4 51 8 %5 85 (Model-Eliciting Activity, MEA) @ &6 i * 3t H ~
CRRCRNRY SR L -Q’}]E: AR LA B2 AR 5 B4 4 £ MEA
%ﬁ%m°%wﬂﬁl ERASTN S g%§4'wwmyﬁﬂjm@;1%éw
ey 3 Hp I RBAREA AR DINA > HY XIS 0FE > ik
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(Kehle & Lester, 2003) = }rie L AR e i+ (Kehle &

Lester, 2003)

o KR & sfg & & fEL R B kR T RO B a2 7 Kehle - Lester
(2003) 7 £ 4395 4 5LE R Peirce chFT T dp 110 - 7 ﬁ, E: 'rﬁfﬁsﬁ o4 d T (sign)
TR B P ELE T B gl GBS R FRFT o R 2 ¢ > @HEL
TR EREP O F ’Efrj C E R RSBV R nrf«%%{,(w{zr: -k HEI > F 0 #HK
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#AES T~ (interpertant) - zid‘\ A ind - B PSS R ah
BFEREATA,E > m P By TR At R EsSsE o s i ,Faﬂ#ﬁ
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BEY R A a4 e Bt RFH(1995)4 o ALY o B
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W fedd o 3 BLAN R B 4 R ATy 4 o peh o F ];E]ﬁ%fr?ﬁiii (2006)#?1 a1
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YA AR ERY  FA R /F'-Q #Ef i mﬁkg JEPEILE- 4

femIATa * P E o

Bl 4 A4 1232 R 48 (Dreyfus & Eisenberg, 1996)

% BB A g i Dreyfus fr Eisenberg (1996)3 oy - BEE T
K FRA A ERT ;ﬁgi PRUEFERE S AL a a REFeAl Rk
SR FALEE R AR - BBl ﬁvﬂ.«n‘@:? R B L e enT
Bow (DI ek tldood 2R Gn BB S T R B A ST 24(n-1)
Bl BERE TN BRE  GIHETHREDN > Tt niFesf iV
Bt TG A B A 2H(243+H4 . An)BL F B 0 T 1+n(n+1)/2 Bl E B (2)@:?..%—1‘{& ’
bldes (@)F n Atk Pintl e f 38k gy 2 ()Rt BE=12# 4
tiRg=v8 B+ IEk=78 vHtHEk=0k; Qi 51 4 d
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g Nlce s BlAjen s P &enZ B U G & s (AR T ede e s B4 BB
4° > HRN TG A IE T R FH TG BTG E A a b IEREfeE -
MEE S LRt o ;ﬁvﬂ AL Y4V B IE L 5 - BT 0 X AEA e B gL
FIE s B ab o Fpto e i3l % Hershkowitz ~Friedlander = Dreyfus (1991)
ST 0 FEd RSP RALE I L R T kg B
ﬁﬁﬁﬁ*ﬁ*'@ié&%»ﬁ%ﬁwiﬁ%iwi§£¢r4aﬁgga
SR I EIRRAL Y B vm PR FRERS P - AT gaE

el XWW%&j%ﬁﬁﬁm’éﬁm%ﬂ B R o gt b
&Mrﬁw&i 1(1998):}ﬁ N B2 B ARERROLERS T L ERSE L AR
AR AL 0 A P RS S 0 v B AMF A TR E A LD
VL BETHE AR N S i o d B A SR P RS L G
?E‘#" “e‘ L hR & -

PR EENRLERR2ET P2 enfz3g ? Polya (1957)’}“7#%\ HZERE AT e
[ER NN e £ 5 1) mV+*E¢££$&§ﬁ4m‘%vﬁm’ﬂa’
Schoenfeld (1992)z% % Polya & & $F<nH 7 2 3 st anf® 48> F1 5 & 1970 £ &4
r’»ﬁ S e g Hc :}7;,\#": O3 R A g (T IREEFREEen™ 2 > @ P 7 Adoi@ f324E
(How to solve it)2 H i {2 38 ¢ enfg4g {vk > #7% enfh 22 % Ay i ehm 7
A h o TR JRATF AR R 2 FRUEE K 0 24P i BwmE
Mg AR E e ‘ﬁiux mﬁepﬁgﬂ it _HL FT o TP oo 5 A5k o g P e FEm ey
W’%wﬁ&%u§??%ﬁ¢ﬁa%’@#@w$rm&ﬂ%m*pﬁg
FAXNLRPEFE N L PR Ao @ ¥ PR R %Eﬁ_ v ior ERB LG }a B f2 38 ch
AKRFTY 0 B EA SR E G L (Lesh & Zawojewski, 2007) - 7 *% + > Lesh {v
Zawojewski (2007) sy if R L H- 2 ¢ 4t Sl B L EAR 0 B
mmﬂ%%ﬁa%ﬁﬁﬁﬁuﬁgﬁi%’%%@%%%%Mﬁﬁ’ﬂé&%
5o R FRRBPPER Y VRS R RO TR - BA ISR G
FIPL ot IR A de M3 S e ;‘:/Q;,ﬂfr"ﬁ,ﬂjbk’l A €3 aREDY - fak=eh
EREE EHEGFRERFEY RLAE > AT 0 ¥ POlya dgzE i 5 o0 B
#h - BEE T TR RGE 3553’\*’*% AL RA > E oM P KRR
EE -k R AR ERERR S Z O L kPSR JERUE 3
P TR fRAEEAR  CEE L iRt F .u'l’ff Nk R iR R
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“EBETEN

B >t a2 R g e B FEEC 0 Niss ~ Blum 4 Galbraith (2007)#;1 d gs )%’* U
EHF FTHRERTETEFESOEE > VAL BRE I (DRE
(1965 1975) - o Freudenthal %7 33 ¢ % it 42 % "‘pm“L Y E i'-ff’%'* &

JEEEREY £&ap p (2% B FEE(1975-1990) 0 MFEEH R
?‘”@i Lo BAAE R A A SR EATI S G T AR ERT R Y m@;’*’
b%fffg_nnfr,ﬂ‘ B EFIERE R IR )= RFFA(p 1990 2 18) 0 Ak ST
LI EYPR BT MR BEROFHMEEY 0 e 2 DA T IR -

R 3 aE fLm@‘Q £ > Swan ~ Turner {= Yoon (2007)4p ot » 2 #0569 3430 3 B
B R EE A RERA G4 07 E 0 T - R R ik
B e =8 > blder AER TP ERT % LR L Ee antd |
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BF i w2 2 eSS HSAH Y ST B A FF Rk B % (The
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AR R S B B i 4 4R #rRIes 5 Pt e A dafF 0 4 Freudenthal
A& ¢ orw B hE 8 %7 (Realistic Mathematics Education, RME) » » #% B~2
o BT o
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Y S5 ’J.)rt‘n\@ IFE o THRFFEROPE RO IET LS
AR R 40 AR R ARG § 40 A ey mfi"']m B HRFAEFEL D
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AELEHEY BERATE > U BB RIS E 5 AH 0 AT B
F\,Z'L/w\ﬂ}'?‘/w\ Eiﬁ‘r‘]l[ﬂ;:&‘mg‘f»9llqﬁ,\'l‘}g ARNEI R T A LTS
B ()AL RER- & FHLRERTRE RE LR EHY RIOR
LB H S FREERE - BIXAEFE I I HmE Y 3N 0T EY L E
FRAERLDER S TR EREY P B PRp 3¢ 2] Eo fE
WAL fRAEM &EB-(AHA) 7 L (5 3 {¢£wﬁ)®¥—fpiﬁﬁmﬁﬁ’
LREFEd ) eER O EEL mEE LT RIK S T RRE S LR
BENL o JERER Y R Y S Ee D 2R FRE X GIF T RE 2 PR AR
nE ﬁ_@#&gﬁcf;ﬁ ﬁqggﬁ& c¥E A B 4R (T E R e enfsk B 3 (clinic interview)
(Clement, 2000) E P R A8 Sk EAar T34 Ed
@ﬁﬁam&%ﬁﬁo®*s%@%&%ﬁm@ﬁ’wﬁ%ﬁﬂ’ﬁﬁ%iﬂ
HEAL L8 5-B1 52 A28 A8Fd 5B E N Ne Bl
3 f*%é A B FRGT- X E S Sk bt B AITRAHF R REFA
foAT B ESERGEIF N AR A TEY M NGRS 2 & Tlg g
RREL Rl ) P o AT EYATEFOfEE LR P o ;:’»;5@11— B EF o £
BB BiEFE NHRER o FliE - B AKBEYNEIEH Y & £ AT
1 BEdE > A EA AR 0 B R sz—a-;nx, SR TILE
FREICIAXEFTEREROEBE -

CRERE

ARG P A B a0 AT R HT R AR A
EFS o BB RS TR RIHFT RS EDEARY 0 JP T +)ﬁm’r’
B A HNH BT RLTE ALY BT FREET Fe R
& #-% %k (Lesh & Doerr, 2003) » F1¥ o L% 4o 12385 0 g2 & 7B R° AL f%
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B BRI A B AR (4o Bl 5) 0 MR R A SR AR

»
/i:‘ ,Eg; N

|apragiaiass | | pamce e R |

v

R BTl B
o s e Eaid
w3 -EQ = Sl et '
PP » . A A
mER Q‘i‘? e ) HEAME & 685 fain e
IR

ke R =R
£ 93 i

FOE B /K

KE P&

E2 5 LA pi B doit

F5 WIS RSl i i
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FIFD 20 BEE kT iR .

102



P REE R R TR S RAE

CSI RS R R R

a
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Abstract

The purpose of this paper was to interpret the mathematical problem solving
activities of junior high school gifted students from modeling perspectives, focusing
particularly on the relationships among the intension of thinking, models, modeling
cycles and model-development sequences. Using a case study approach, the study
examined the cooperative problem solving of a class of 30 students. The subjects
were divided into eight small groups of 3 to 4 students. Four groups were chosen as
the cases. Data were collected from the discussions and presentations of the groups,
the students’ learning journals, the teaching notes, the teaching journals, and the
task-based clinical interviews. The main findings of the study were as follows. First,
the problem solving activities of junior high school gifted students were a process of
modeling thinking orientation, rather than a descriptive or prescriptive process.
Second, interpreting the mathematical problem solving activities of junior high
school gifted students from modeling perspectives, the study also showed insight into
the characterizations of the students’ mathematical thinking. Third, there were some
specific relationships and implications among models, modeling cycles and
model-development sequences, including (1) the one-to-one correspondences
between models and modeling cycles; (2) the dependence of the quantities of
constructed models on the number of times of modeling cycles that problem solvers
experienced during the main activities of model development sequences of each
problem; (3) the relationships among the nature of the problem, model construction
and model-development sequences; (4) the various quantities of constructed models,
which represent the discrepancy of the number of times of modeling cycles
experienced by different problem solvers who attempt to approach problems, rather
than the difficulty levels of problems.
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