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REHIBERRE 2L R HE B SR DUR R SRS IR 3 - s
BTN S - SIEREHZEN - Russell (1999) 52k » AIRE:{RELENEEE - BESIF
FH B C B R 2 A SR RS - TPt S Ry SR S - Rt - 2
A BRI R OE B IR % - WS HERE R I DA - TRk 3
T8 WA REBSRTAYHIREAE T TH% E IPEER - Thompson ~ Phi 1ipp ~ Thompson i Boyd( 1994 )
WEIEE B4 R R A B B | RIS N T TS IR
EE o {H_ LU B B BRI R A SRS B - A BEt Bl
W R - IRENERE MR WS REN R T - FEE R
B A GE - PROCBIAT R R (RN DGR B R

HESR - BUERE BRI ~ ML SN R R IR R N - (B S
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Bl B PR R AR - 2 BB LSRR 0% - IE TR A A S i R (2 B%7 - 1989 5
Blanton & Kaput, 2005; Kaput, 1999; Nation of Council of Teachers Mathematics,
[NCTM], 1998, 2000; Romberg & Kaput, 1999) - SRMIEALIEK - BT 2 A
B A BRI P - SR T ELM RS SR IR 1R A RE R E - KNI » AR/ NSRRI
B AR D WEER AT —IRCTR - BBIRRTH A EEARE S - WY REI 58
Fo7 - iU A I SOEELZER T ERREEE - WP R RS2 B B Pk, - B
RS - TREBETS (2000) BT - NEREH SR - BB/ VR EBlSEEE
RRATRUL s R BB R R (R RS < RE T - AEFTR Y (Vi — EIR R E TR )
o SRR R RN - ERETENTHE T Kaput (1999) BYTFGR » a2k Ay
B EIEBANER ¢ (—) (ERER FHIRBAGETT - JUH IR ] IR JEIE AN
ARINDAERRE 5 () R BRI R AR - R B B e SR R BRI
Di#ig 5 (=) ZBEERAENEN - B ARNFEEAREES 5 (1Y) 284
HARBAHVEE S s /g b SO AMAER] — R R S E R DRGSR
AT IRy 5 (7o) SEbREdhER - 5 H R RET ARSI R SR B PR I -

5540 » NCTM (1989) #3% - FrA S 22 d Ul - B8 — SR sUE s
REJ1HE » Mt iR R A B L LA B IR IE DU R S I R GR IR | » — 2k
e RS 1A v DABR ) B AR PR B TR IE NBCE A S 7
SRA(E ) ~ S5 SRR Y 53 8 4 BRIV RE ST DUBCH S B RF 5% ( grouping signs)
HIfEREETTARE (Edwards, 1990) - S350 » A BHFEPRETER A B0 REHERE A E S =X
JiA R - B EeRFEER I B W] LUK IR B AIE B - il
AAEARBHHERE ] RE IR A IREE - MERE B E RGN RIZIER - (H2
HRTE AR IE A REAERRT - B RV DU - voRA — 5BV ES: - AL - i
BRI R IESCRIRIES - W DABIE A R DA R A R B2 -

e b AN ERER A B DUR B G B %O » IR BB A E A R (L3R
B EERIRRACRELRE b - WHFE3B - B/ NEREEL AN - /2 n] DUERBHYRE
71 R — R OB ARG o TSR AR R AR (BRMERR » 1998 5 BETRE -
2002 ; HEAATZ 0 2004 5 BEEE 0 2006 > Blanton & Kaput, 2005; Kaput, 1999; NCTM,
1998, 2000; Romberg & Kaput, 1999) o fRBLHIHERE A] DARIREE/ NERAN BER e A Fefid
i AR OEIENE  BE HRERIRAVEE - ABIHER - W] DA A BARIHER B
i > DUSGERIUIE R G AEGEH PR SR » HEGR S 22 B IOSR  B (R B 5 Sty
ZERITE (Kaput, 1998, 1999: Kaput & Blanton, 1999) - fRBHEFREE F175 AR
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fe o EEREEERIEIEL - AR e E B R ITT R o 5 EERERIEETE T -
HE L BREAEARNAERMBEAL » G5 (—) RIS R A
BRI 0 (Z) BB AIR MR B R (R (RS0 - (=) 75T
SRR E R R e AR T T SO ER RA B - I SIBCE R E R T g

(abstract algebra) - Kt » ALESRFAEELA/NEBEIIENA - 5 EERIEE
Jiik o BRI R ELRERE ) (Usiskin, 1999a, 1999b) -

S PREEYV O ERRER
(—) REERE A
% Usiskin (1999a, 1999b) WyEE > FRABOEME 355 ) (language ) » 51
it 5 ELf TR R A ¢ RAIE ~ A~ BRAEIERC - 78 (placeholder) DA
1%+ 5B LEIRRELE/ NEVETTHER - Usiskin (1999b) His BN A BATIRERES -
Vaily =
1. B DLE R R AR S -
2. "] DUE OSSR E A B BRI 9T -
3. O DLE ORI PR RO TTE -
4. B RS ITSE -
KRB ERES B ESEBIE AR HRGRATE bl

%1
ORI 8T B85
B EHE N
1. B & 5 a5 B ( generalized HRFUIERFNA (ELE ~ 5D
arithmetic ) Pattern generalizers (translate, generalize )
2 fEREERTERTEEE (means to solve RN ~ RAPRE (& ~ k)
certain problems ) Unknowns, constants ( solve, simplify )

3.FALRIUBISE (study of relationships ) Jfad ~ 2% (Bl ~ &%)

arguments, parameters (relate, graph)

A FEREIBESE (structure) X ERMEER (5% - %) Arbitrary

marks on paper ( manipulate, justify )

Z1 * % H Conceptions of school algebra and uses of variables, by Usiskin, Z, 1999b,
Algebraic thinking grades K-12, p7-13. Copyright 1999 by National Council of Teachers of

Mathematics.
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FEARBOE BB E P EZEIEM - BAEEM - il > E852 LA
FERIE - WA REFEIORS » HURAESCR - Kaput (1999) FURBEMMKEEEEHEH
—fEXGESHY "B (generalizing) B T5R5E | (expressing) o "Bl FAtAR
R~ TERIEE ~ A o DU TRES B BB A o DU FTEA
WABEFEERNHE - ERA T2 - SRR ERL A ErE 2
HMIEES T EAE § A58y - RERRIAE TS AR - A R B R A S B e
B TR AL S ~ AR A RE B B RAE -

T A AR B AAT A DUR e B B2 - Kaput BB & pk T AN FITE
AA R R (aE 1 R ) B0 —FEEE S s - BIERHERE s
B B BRI LU G Sl » o) DU BUE BE S 1T RO AR o R
A DA RBELE DU N A fE
1. ERiwE#N (Generalization) PAREREIFRFIHEZAL (formalization) -

2. EIKGEAIRERE - 5 I ERERANE I RIS -
3. PERT AR R O S AS RE IS -

A HORHEL ~ BRARELR A B L -

B. M0k — TR R SR LB RIEE S -

p—

BANRRNEBESEH

BRBE ) L

BMLEREREEANERIE

220

A,

NENHS HENHE -

1. ARBCHER A 7] B A B BX B B AR T X
ZF * ¥ H Teaching and learning a new algebra, by Kaput, J, 1999, Mathematics classrooms
that promote understanding, p. 133-155. Copyright 1999 by Lawrence Erlbaum Associates.
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DREDETHRAMRE—LEE S > SR AGES - SETEEENS - e iRk
s - TN B TR ) AR ¢ SR BRI PR T AT HE i
S PR > 55 PEINIRBER Ty L RUTESE M THEBL B - (HE R BN
Bt - @R BHIEI B o SRR 22 (BRI NIRRT L) -
FESC ISR H IR - UG EBERSEIRIUEE BREAE DU R
IBRRSEITESE - A RES G LEBERGH) -

BIRIEREMOLES ~ MhiEARELZEIR (1989) PR AR H A HEIRBOERMZ
I o P A B RIKR Ry
JER 1 B
(1) BEFRFRSCCFAFREC T RFRMCER (NS HeR) -

(2) RIGRATE: (AR -
(3) KR -

J& R 2 BERR

(1) & AT RFRAsRIE ST -
(2) RIGHRFFELR -

JEx 3: 8RR

(1) & AT RFRAIBRE ST -
(2) SrBCEEAmeR -

JE& R 4 BERR

(1) = FFFaRmIBEFRA -

(2) XFFFREPEBEC AR -
(3) RS - 58 -

18 e KA - bR T AN DRSS A AR S - thae ftRAM 1t
FEANTRIE R RS B Fir B B R P R ] P MORy BB R e RBGR A A RETE E  B0H -
() REFUEEAESE R Z M

B E R A HEBE R T T i, B DIRaL ) s - SRR
R A HEEIRAS AYEEAE - Kaput AUBEE et 1 B AR A H 2R, - E e
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AR - B2 W s HR - ol e ER Mt nRBLAR R T TE R - 85 - AT
WU FIRIRAER 5 5238 - T BIRA (R P BN & T R B TS BT iS5 iR B S il B A5 1 -
AR MO BGEE 5 S T B B - BSOS R SESR -
S{57<550 > Blanton B Kaput (2005) g%at" BRI 1915 - $HEE R (type
of pattern-eliciting) HIEZ » BCERRATHAVREEELUR B - FRABEE L
VESEMMETTR AR - M58k » (EXESE BB - FREOE T LU N RIERH -
EHI— - ARSI HE B B BRI - R BRI -
EAT WA SRS B R AR R S B T B -
E=  TERES TR FOFFAIVESE - DABCRAE RHYIIRTE -
RBHEFEAERE B ERAES © BV ERFIR B R A R R B S - AR
BOMERSANECE . B RN 550 - SMEERRNE - 285 HER
WA E R, o B AR CECER B R - R MR R AR IR RN
BfiifE s - WAAAHBENS @ S INERFREEA R MERE S - EHREEEE
R EREES b o B HEREES BE R © iR R R SRS © BTEmERE
i skl TR 5 ELTHER ~ 7 ~ FmE I EE 5 DURBERRFIRERGES -
HA A BE BAAH R S Z TR REE - SR SZ PR 7 W AA Y R R 15 55 L s
T o BIESETAESE » Silver Bd Kilpatrick (1987) ZHH » 3%k REM BV E
BB EE - EERA R SRR o T DA RE S5 o AEETRE - HR > iDL
SOERET PR #EHZ CIIRE ~ BEYMYEGNEIRN R R (S S A -
BRItz 5h - Kaput Ed Blanton (2005) #EBiszEER A FIBUAIERIVTESE - BLREI SO Rl
BAE—8TE) - B RATEEEE P REERVEEEREER - BRHLE S EEAME T
BRRE - AU e - NIFFE SRR REE - DL R A E PR
By o AUk
1. HESR LU ey 2EFREAER (BER) -
2. i R RO P e B G P L S B B DA S (B3R ~ 4#r) -
3. MBE R R BRI A B (4 ) -
4. FIFAREHE EHRCUPNERE B (0T ~ Bl -
B, KR BHHEFE A LB SR N P B R BN B TIRTHET R RSB
IRIRAGR (B ) -
6. {5 AR B B B (Bari ~ i) -
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A Study on the Development Process
Analysis of Algebraic Reasoning —

Three Examples from Student’s

Cardboard Covering

Jia-Huang Chen

Assistant Professor, Teacher Education Center
Kun Shan University

Abstract

The main purpose of this study was to apply the tasks of cardboard covering, assist
students to develop their capabilities of algebraic reasoning, and analyze their responses and
performances on these tasks. The research findings could supply teachers with recognition
and sense of student’s abilities of algebraic reasoning and promote teachers’ professional
development. This research belongs to case study. The samples are from 3 fifth graders from
one class in an elementary school in southern Taiwan. Data were collected from
manipulation, investigation and interviews. Date analysis was conducted with a qualitative
aspect from students’ four responses stages: exploration, analysis, generalization and
verification. The main results and finding were summarized and researcher provided four
recommendations. In the future, teachers may apply them in their teaching practices.

Key words: Algebraic reasoning, Cardboard covering.
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