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RR - AHNAEBRE/ NS R AT TR T A HERE - 8 DIER RS 5
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BHANT © LBEIEERHG T2 TR HEEL 5 P Hrpal Zdie i &5 e A1
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W EIZ RN R 3 HhE—BarIRAERE A - IR REE AR - i
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HEBR (reasoning) & H AR ER FERF —
eI - HHE AT MM E 2 R E
E o ERHAN ~ AHEFR - HEFHEHER
HIRE JTRRE 1€ FT AR IR HE H et H E e
ZBEST » TEREHERRE /B A HE A3
oy EEE - KRy Klenk F5H - HEFLRIATA
B AR AR (51 E 2, 1997 5%) -
I E AT e (National Council of
Teachers of Mathematics, [NCTM], 2000 ) -

Russell (1999) DIRERBIUFE—EHRE (H
BES, 2000) SHFEEE AFERZRS [ HERR AR
BE - LEAEE2HEEEHE R Z
TIMSS 2003 G - /NEPUERRERA AT T HE
M BRERBIR S - PEEREE 43.3%
(FREEESFIZECMA, 2003) (KL - ZfhdEE
JIE BhEREE SR HE T RGRE - BB R
FEAHEE S EE A - LUEE EREIEEE
HikEr » B E AT -

BRI A & M S B A PR 25 e L B B
AR FIRAE » Hrp Krulik #1Rudnic (1993,
1999) PR RHERI AL & EARRY (basic) ~ #EH
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P (critical ) DU EIEM: (creative) 8 -
i (1993) SRR T B (HE B =CRERE K
TR HEEH Ay —(E EACEERE - THEER A Rk -
W B RER H R Ry T BEER (theo-
retical ) #ERE | - BHEHE]H & A S RERIHI]
e Ry "B (practical ) #HEH ; (Audi,
1991) - {H 2 BN IME RIHEE AT TR 281
FIEGRHER - HiRth AR HER (AR
BEZx, 1993; BRZEHE, 1991; B3, 2000;
English, 1998; Novick, 1995) BLEFIHEE (40
FhiESK, 1987; MAiES  ERIRFIMOLES, 1985;
FEF5T, 2005b; Lamon, 1993; Langrall & Swaf-
ford, 2000; Lesh, Behr, & Post, 1988 ) Z 5] »
EREGHEERERET AR D ; KL E B HERE
HIBFZEE EREE -

IR Ry LA 2580 R A B 3 T Bl —
EFRER AR M A RN FOENVEE » e
A T AR HEIRE (JE 550, 2001, 2004 ) »
G LR A R REE SRR
RIS M RERS AN 15 5 H(Ma,
2005a) - RIES B HERRECTS M Es T ATE B
AR SCRER S (contextual settings ) HH

(NCTM, 1997) » I HEZREEES2EHR
HPEEE ;" T (thematic ap-
proach) ; JA{ISEE » FFEEA: BB —EEEE
ATERYRTEEE SR - SRRk A A
B~ BERRRE SRR AR e o (RIFEAEA
WgErh - B4 S A B A 2 T T B
AR TS A B SHY J- REHE RS D -

FHA BV B HEE A BRI R Al -
FWEE (occasion ) BURFZ] ~ BT 28
HH o~ RO R AR RE - STEIRYTTE)
% (Audi, 1991) - HAEETHEER RS —E
ERSEATEHBARY T RERT BRE B R - AT AE
BITHRFINEE R S - RS - Gi5E
faH T HENZ S 1 R AT - AR
MIHEEE KR RE T RIZR (BRE KM KA,

]

1999) ; FASMERT/ZER] (question) HEEZHT
A B [A75 4 S0 Bl je i R B AR JE 3 2 0
(Artzt, 2002) » HHIFRERSCEMTERETS
R a3 B2 4 AN g KB TEE) (Orlich,
1998 )  [KIFLTEAMSEH » B2 K E
T SRR S R - B THERY ) R EEAg
TEMER (G R R -
FHSCOBRH AT T AR HE R 2 — RS - Hyb
FENVEE RN R - (HEH 5% R B
i MR RO ER AT SRR - AHER B B U e Al
A HEAE HE AT SRS T RHRIT
FE R B o R B Bl Nk
B S T B B HE R N B SRR B P e I R
Hg KAVBEREIIE - KIAFZEsiL /7 A
i HERE B A 2 S IRASVE A IS
i DR BRI TR - A
SCRIEBIATTE -
— ~ BRITERHN T [ B AR A HET 2 K
s
T PR A BB HEELERE R R
b7
= IR AIEEGHEEERE T kE2
RFERE R

& SRR
— ~ BEEHIE

Gardner (1983) My " 2o Eém el
SRR g R AR
R FTRED R BIEER T B » Hpiy T ggfE—
PEAEIEL (logical-mathematical intelligence ) |
HE LR - PIANEERET A ~ iR
FREfRD ~ BRiAl R AR HERE ~ KA AR A
A% - Gardner i8Ry Piaget 7 " JEREFBIFI
B TipGERUN ) AR B T e —
WP ) JiH L B R —E - Klenk fEH!#E
TEALEEACHERE (5 [E%mbY, 1997 &) -
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Rosser (1994) P EH#EMEHEZ RS
HEFTEE R EFE R - ([ERE TR IRIE R
JRAI - FERTHE R AR R R fR - HERE
Y Angell (1964) FRi5HIHEM E —FEEIRERY
ANEEE) - CRRMM—%%H » g
DIEE) (%) » EiE B R RTE
BHIES  ERUEREL - L EEHN
R 5 2AKBHERE H AR M ERERs BRI HER 5
2 3 BME AR 5 4.2 0 (mental )
B (inward ) (5B  SeE]4-HETZ
Z221#] (Coles & Robinson, 1989 ) tHEDL
el B s EHERE T R ERY » HINEHER
R {1 R RE S AR R RE R Y OO R B - P
HFEHEAIESS ~ BIEEE - SRR E
fE o BINEE AR (1992) thifH! A
EHEPRFRRE A RE - 2P (1989) MlakA Bl

(1995) FoRHER AT HH— (A B EE AT 253
SR BB - BIATEE Y BB B
EEEHERE - B RIS (deduction ) I
#4 (induction) HEFRREFEIZ

RIPEHEEEAIE (thinking ) G HAHRE
J#% » Coles F1 Robinson (1989 ) ¢ B3
% S ELHE A BB R A T B Y B
= HeP AR E @RS - malE R
ZHIRE O M - WET RHEE
HRSerk i fgopi ivE ; HRRAIE 1 A
7 © Sternberg (1997) IR » BUERHEFAE
JHELSTHT (analytical ) 3 - M ZEAIE M R
& K EH (practical ) % -

¢ Krulik 1 Rudnick (1993) FAEHEL »
REBRhEEREIES T —H&EHNF - HE
B —E SR (valid) #53m 5 M4 (1993,
1999) P heEE EHER—E0 5 - 1 HiEH
HRLL R ZHRERA L HER 5 HERAE B0V RE
i SRR E R - HER s
AR ~ #eHMEE LUK AE R
HEARANE 2 Fs - RIEB A RERE RS

R EIREE) » K& KA ETE R
ey (discrete)) » 1l g KAV BB HHEHD
EYMER (extensive ) JEFE] T g RAYE
HE °

Krulik 1 Rudnick (1993, 1999) kB 143
PR A EIRHERLR S » 8 T REANES
e R T R S — S5
NZAHAE  DIETRIRER] - T HREFIEESE
R~ PR EHE—EE R s
Z PTG - BEE—EIE SRR E
i+ WCERATHAR AR - FEERIHTE - [\l
TR O & EGHE LA
BHIEMERDRSSR o T REMERESE SR
AR A~ BRI BRR o ReEEBHAE
(inventiveness ) ~ fEEAEVE (ideas) ~ EE
RENED R FE AR - Krulik F1 Rudnick (1999 )
HE—A$EH » Polya FERENEHERARIY—4 (Al
BFRE | BASEA » MIEE N ERE S
PRETARRAS I 5 Ry TR A PR A LA 1 B
A& RF 2t - BALENEE AR T El

PS
PS : [HJREMRR
R HEHIEH
Ca : AEMEH
Ct : #LANERE

1 HERREHEA RIS BB 2 BfR (Coles &
Robinson, 1989 )

Ca
R O
Ct Ca : A&~
Lo Cte IS
Ba Y Ba HARAEE

2 $EH 2 (Krulik & Rudnick, 1993 )
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R | PR RE(RERE RS
T 2 TR A S A FH 38 e SR 2 H At — 2B R
RETESE 5 AR T R, iRy TR
5 (reflect) , - FATHOREE AR LA EL ]
TR o RER (1998) PR HER RS2
IR PBRECIERI S K EHE R [+ Hiny
B EA N 2 e - B - R R
M5 =JERE S TR HEBR 8 2 I -

RIS T e e Ry e Ry
[FRE R B S AR U E I HEER M S
AN HHEFIE B B RE R B (s
B, 2000; Treffinger & Isaksen, 1992) - Hr
EERRLAIMERFE F - LB Gartenhaus

(1984) EhEHEME T ~ Wikl ~ 3 5
"ERRHL AR, (X B REEL
REJIFERUFRERN ~ BREAEE - HHEEHTEE
ek (B - RIFILTIBREEHE, 1992) -
BRI AR (1998 ) RIIERHAE] S MR EHEF]
BENER - KHE Rt ~ Lol ~ FIET -
FRANALERE E BB EE - BERERENEME:
8% BEERESNELE - (HREEKFE/
5 Koy T sRymig e ~ @t ~ e -
FEHENE ~ BUEMERAERE TR (BRAEZ, 1998;
52, 1976; Guilford, 1977; Torrance & Orlow,
1986) o [HtFIEFEAHUT R Wese AR
HE - AL EB RIS BEEEF (RER,
1998) -

B FEIAERYHERE > Audi (1991)
HRW K EIA R R T Bl
My e B R HERE
B i RS H O A TERER R Ry T E
BHERE ) 5 HTFIEA R - ATATREAEZS
Rl — i B I R AR A RE R E SR E e T -
RIMAR —E 2SN BB - (R 7 #
WEeEMcHNZER  BEHEE SRR T
B (acting) #EH - HEHHHEHAIZER

(believing ) #EFH ; & B H5 A 2 i b B

]

NE—RiARBEEA (agent) DU H R OME
M TR - PR ERE i B E A A
—figfEE (knower) BHTETJHIMEEE DL
B O TR B BRI (true ) EAEERI(Audi,
1991) - [Kify Korsgaard (1996) #t# - HES
HETH AP G E R A BB H B Sy e
PREE— M2 - HE#EFAY Murdoch (1970)

Frtieth BB HEBUE AR TEE, - HH
A AEEERCRE] T ) o FFMEEELE S

HERE AR - AN Audi (1991) WfsH "H
BHESE ) WE MYIEZDTH - B LEAGE
EIRZ BT R - T AAEFLERTE 5 211
NEBERSEAMIRESERA - thE i R
AEORUIRARERE - RIS B L AHE
B 5 3.BEFIRIRA R — 5 & 5 4.8 A EE
o -

7 55

fiEErE ~ HETRAIEERA ~ i  SERS LU R
e R E AN E (NCTM, 2000) $2H
HITLERE S I TR ARAE | HisFE
SRR AR T2 o HA i i - HE
P B B GRSt A ELE T FUVHEREE
ZEFRE - MRt —EeE R %R

FHERIRZRE | MUY TH 5 RIS AER
SEHER T - B ARE T RERTRE - s34 R
REEE B AR RE - Kk T HEEE Y
R ATERRRE SRR | o R H HEEE Y A
HEE - HARBE R RIS B iRE » Ik
FUEER - fEEALEE | — el RGN
Fil - 2RI - RURRIAESRNE (algorithm) AT
H TRV E B HERT (heuristics ) ( Sternberg,
1999) - $EEZAFRIRER] - FRZHAR
B —fEAERY R - iR BRI ik B2 M
JRFTEEERTE - ek E RN
TR TR TR -

HE LR FHY Polya (1957) E&w¥
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2 TR ) a9t se R R B A SRR
BE T ABERGH E B o Schoenfeld (1985)
feHHE AR O BRI AT B BhERAM
e TAFRCIRRIIRE] - [RIRGEIER 2 TAF -
HERRUEE RS T IRIES ~ EAEN ~ HEH
HUTRNE » 15 LETRISAIREE ] DAG PR
FIEROIIRE - (HERFAIARLAILL - FEE

(1995) $EHERAERIERE S - FHRER
o S EAK R E AR E P R s - T ZEMK
il A DA R DA R RE R A8 B 2 HE P R 1Y
J3vk o Bl THERHER ) e TR
EEAURREREAN (rule of thumb) » M T H
Bk,

Krulik 1 Rudnick (1993 ) & fE g E e
HEPRE T IRREEGRE 5 0 BT A AR ANy Al
HEZ RGBT ) Hbhg— iR e s
—R5LEE (mental) FIE#E (physical ) FY
TAE (tasks) » 1fi38 L& TF R RRHEH R BAT
i Pl V267 075 S AR 7 9751 - = W 14
ok B U HERR R R =CRE R PR S HE A —
fEEAEAE - B AR — B R

(continuum ) » & EAlE A AE— {75 E R S
BENEEERANES - AR E—RGIEE
37 HEERE C #HEHEETZEHE) (auto-
matic) HIFER5 BERIREIREE) - 3 R
g —BZ THGEEATT ¢

1.ZE (focus) : lafEElTF80HTEFS » 1b.
BIRARaIIMRL » 1. FIBHRE - 1%
fligst -

2.53#7 (analyze) : 2afHFZEN (A0H—
HEk ~ FAREGHEE) - 2b. &8558 » 2c.
IR RN - 2d. A ERE - 2. 801
BHL > 20 HEH] -

3.0u%E (resolve) : 3a./aJ8HFSER » 3b.pk
EEZE -

4358 (validate) : 4a.jHIEREEEG - 4b. e
MRS R R IERERY ~ e BRLESR 2 A0

¢ DUEESHEE ] 39

G2 -
5.8t (reflect) : Sa.FEAFTRE » 5b.4¢

B (F5H) » ScIBRIHEEE - 5d.%%

PSS —H -

Hrp TEfR ) nEEEA R TR
faEEESR CCMEL o "o, njEE
AR T ~ BRI — S
BN ZAFAE - DREMRIER » HEEW Kk
B TEARYESE - THE ) B TEEE v
B KB KEHERE - BN ATELL
PEGHES  H "8E ) 2 Rireitaisl
ek (Krulik & Rudnick, 1993) » 535304
ERAME A EEE R R EERE ] (BT
BH, 1993) » HAdm "HEHIEESE o T BT
TJRRE A ERRERE - BB LR E
FIAERE » HFEOS RET A& | (Krulik
& Rudnick, 1993) ; EFEE T2 Osbom

(1957) FEZEHUAE 7 Hundy By e RS
HIBHE - INER -

SRRE G RHEE R R R A E G - (B
JAHERRFI R HAHRERE » XHEEZ AR A
1EffRE . iR - KIHER 29 sh a8
ey 5 8 A BEAEPEES » Bl 40 Marzano

(1988) KL BB EI 53 Je ) \JH » BIEFE
HENGEAR ~ GO0 - AHAR ~ AT~ fiTdE - BB
BRREE (SIHREMK, 1998) 5 B8 Krulik Al
Rudnick (1993) FHEREHE B AIRARIL -
BIAZIHE (1994) & RIE R TAE
B - BImetfe B fE2% ~ BREREAGTES ~ JEPEORNE
FHELE - ARHEERMAE - REEE

(Chang & Barufaldi, 1999) £RAIVYEE <
REfFER - RIHE= ~ il ~ Blld ~ = EHET
B[R AR -

TEIME < » BRIMEEEHEE REA
BRI R RS B IRAE - ASEH
20k, Krulik 1 Rudnic 75 BEHEERI P4 L
REMIFE B g XAVBATRELS I - H &
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Bt R L e B S HEBE AP B 2 S [R] 22
F - (RIS U R S A A P R AR A 5
JEVEENE - s H A RE A R PR A B e = e
KEHWIFER o R e ERASTE R 53
ATHBEERALRE -

= 1=

"HER/EER ) B AR B[R R A
B e iR A B E 2oL (Artzt, 2002) -
KM e E2 4 EERREVERRZ
—» FLE B ERHE R (R KA,
1999) - HEFAER T 25 HB EAZEN
LT AR R RS h R B DAY
FRRIET 5 A B - Y THERT L 2
5B A D ERENG R S R E GRS
I3 (Sander, 1966 ) ; [X]ifi] Brissenden ( 1988 )
FRTEBCELERE T B TR H AR AERA
FERUEERT] - FEBFREAENERES - DUEEE
A PR - Hyman (1979) fEH T5R
&R (Strategic Questioning ) | EH »
HIH R IEbR R DhRE - H g eER e 2
By - 53T ~ BREREATETT ~ FIR
PUEBERANAEL I ~ BegaRE R FE g X
F o IRERKE (1999) FFE LA BIIMEE F5R -
KT RN ) BB TREETA Fy T [REERTE R -
BB - Rt 2GR - 2R 5
ol - Beg % NHRE AlG R84
EFim -~ $EREEEE - 2R EBE X -
[E PR 0 A 7 e A 2 R R % e B R A TR K
S i R = e AR S E I (Wood,
1982) ; ifj Orlich (1998) tHiEHZETHERK
HEHRRMETT - AT LIEE R A A g L
TEE) -

il Mason (2000) E5R » FARREELERY
AR (inquiring) ~ ZFEZ (focusing )
FehmBazt (testing) $2RH o PREREERT AT H
WA — 83 - DL English (1997)

]

A FET (generative ) £ERTEK Ainley (1987)
ZHG [ (directing ) 2/ ; B LEH AT
BB R B TR A B SR
I b 5 e B =GP o] A e A 2240 2 A 2
ﬁz; o

Rk (1997) TE8REETRER Au-
subel (1968) F1 Vygotsky (1978) Zaft » 2%
R0 bRt St - a2 iRt
G FF ~ BAEFRERI G E - A 2 2
HEMELE2E AR - TR EE BTy
el N idttam - BEEMERRIE a4 ~ [R5 A E)
HURSER - A S EREARITER - fE 8
R TR BUEMBERF YRGS ~ W BIELFES | - I
YEDIZRE S (1997) FfE » Ry T4
B HENEZAR A & ORI a LUE
FRTEIIRYERE - [Alifn Ma (2005b) HIRfSEHE
- A E B A TR R AR/
FHR AT AR R e 1R FELL R
A BB - W I HEER G R R T HGRE -

MEIME & » AWFIEEET R ERER © 1
PR B BLERER T S A3 8 TR
AL B2 BTG R L R A
% 5 2 S E A AR K B2 BT EN
AR 3 gmEA A SRR E R - S VG
TEHEDR - et ~ WmERg - ERIRES
= PN FEC STFER -

2 -MHEGE
— HMEIA

TEARKIZE T - BRAEST T EBHER , 1Y
THZ AR Web /MHEIUMERSE MK » L
MEER 7T DAER i EIRAES AL » wT
FIFfeExes (A/NESR) AREE » Pk E
JERE 2% - FEAE Office ZE4&HEE (40
Excel B¢ PowerPoint ZF) i E ~ BE
B LEEE - BT EM R E SRS
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FNEARR A GEE R ~ BB
Z 5% - AIRBIAN S04040 B S05128 &5 » H:
e —HEREEA (S) B~ ZHERRM
A (01 2 SUALZHE » 02 @ EREZHE » 03 &
BN - 04 0 AREZ - 05 ¢ B LIfiT - 06 :
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B BRI R /KEE o SN _E ok
FEERE - ARHEAE AT RE R 3 BB 2%
TE T o B S ERIN AANE 3 FTs o

— RS EE

AT AL B FH PR B SR 25
—FrBd/ NIRRT S —HEER AR - Al
EREHETT TEARHERAT ) AR
BEE) - HRBENEEZWRER R ERRK
HIFRE - MEE/SERENR - RSB
T/ NLEE R R HE R EBRAO SRR A - fifSE L
HEMEAGET] - S HA LEEENSEE

(DHER B HE TSR - 3 24 7
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A 78 ¥b - HERE AR
TERGEATIIRR - $15 ke LRSS ORI RE
] ERFARSERE K -
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BN (AN btz R IR ~ BT
%) o /NHEEE AR - AR AR
HIFRRF R BAE S ERY » B Tt 25t
TTfREHERR - SR IR TS A - E2C
THEE 2003 4F 11 HZ 2004 4 6 HIE ©

=T EN 2 BB ST TEE e
R KEERIZEE PL (ASEE) f1P2
DU i/ N2 Teacher (BB FIISL
) o PLANP2 BB ERES » H Pl 2
A TFTR BT IEHSE - M e ST
AR RYZERE - DU R A R AR M E
BRI » [AIIRE Ry B B RAHERRAE T S
%5 (episode writing) | » DURHEFRE R
FEHRHERIMTE 5 P2 EHEF MR H.
TR PEE o BN Teacher HIB7iiags |-
ETIGREIITE - MR A 2]
B B 10 R - BEERA
BN ~ Bk ~ MRS EIAYHE RS KA i iy
2R BN GBS RN RREET -

= HMREE

B B N A TR T T
Hep TEA ) e T EREHOSEER , ATAlE—E
A& B ENEREE - FEEEET 20 0 B
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PR R - PR ISEEE (40
Office BHSF PhotoImpact 55 ) i ~ ¥5&
DURCE R (A ~ BPSERESE) & -

TEENEI T - BENLL T BAREEE k(R
SR 2001 ) EHELER AR L H ARRYEESR -
TE T HAEE o - DURIEE 22 AR T -
% o filan (JFZIL) S05152 ke " H 8 E M
K 5 BT - BENECER T Sa EmEAETE J s (s
Z<1) S02148 #E5R TSE kR 109 T (—
A3~ o AlEEERE 129 I8 (g Af3) © 109
x 10 =1090 » ... » 129 x 5 = 645 | » Z{EMEC5%

"IRIEFER] ¢ BIHEAL (x10) - G EAL

(x5) 5 = 2l HA eI - JEIE=E
AREEIE (WIHEEIEBIRIRE ~ HROE
TEEE ) » DAPVERR R B B 4 -

HENE BRI RME (question strategy )
E5 SR A R FEESE R AR
B HERR R AR S8 - seRa =2 - Al
R~ BEAD R Aba=RR - a0 (R
%) Ee— BN g SR
Y& — L (AR - B AR T 1%
... KEEA TERE ) & THRE
A Db ER R TER AR R e 7 o 5
AEE TEE L (RER) ERALEHME

]

RREDIH A TS BRI EAERERY - ZETLIARERE A
fef] TREERTA TR EEARE 7 ) RIEERE
TRt — D H L T S 5 o AR AN
A BT REEA HERCES - (JREE)
HENDIR RN TAGE TR ¢ L BN
AT (EHEEZDE8) 7. WA TERE
FEAETS B ATRAR IR 5L L -

BIFSE B R AR A B BB e S ik R e e
B - fRULEEREEES PE - fEE RS
B RERE Y] ST A SR e - Horp
TR N EE B RS S PR L
By ERIAGERDE LRI R R R A A
FREVEH CAHRTE B L B a T B R A i
B (HFEE SR H A AR - Tl
IR R G2 " BRI ) AELEERE -
S RRBE R A R AR AR R R -
REWIHHEE A R R RS

M~ EREIEE S

(—ERRIE
ARIFFCAE B BT TR B % - fil
BEREYISE SRR - e EEN
PRI A AR Z AT ELER A R A B
TN (BlaniE 4 B s T/ vHE R

TS AR R TE

0B-17-2004

S05036 1 14
by

FrinaEEmRL L AREF A

06-17-2004
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505152 4 | 2a oy

A

0B-17-2004

805128 5 | 36
by

87 KRR AR B

(0B-14-2004

505036 1 17
by

~arg_gra i BRI E Bl B LR B A E

LGS 805036 2 18

01 -2004
by

EF g5

0B-14-2004

S05036 3| 24
by

ARG E SRR EE R

0B-14-2004

805036 6 | a2
by

SRR ERTEE R - REITRE

0B-11-2004

803139 9 | 130
by

TR R KRR A

0B-11-2004

S0E036 4 | 28
by

GTRHEEE A

08-11-2004

805128 7| B0
by

4+ Bl 7/ HAERERS R Rl - R BT A R i
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HITAAFETER) o K EETT AR %
FEE B HEML BRSNS ~ HIIERE S L
BisEMIR: SR E R C T EREE
BRI TR ) RN G ELHER: T
Hilg - TREE E SRR A 5
A L T/ NEE R . T B E K
TRESRKAVERE , ~ TRESRUKAVEEE ) =
WK —E T EERK, TRE AR
LI/ INEEG . T REER .~ TEAR, -
TP ) BERIER—E T, T -
I RsEfE e T R, (B, 2003) o
HR T Bran s n] DU oe /8
B RIEE: - (R ISC RN - L
Bl Ry FE vz TSRS . R WU,
2003 ) - KILEFTE " aASERE
B FEP ARG TEANE B RIE
gt - BRHEEG 2 TET 5 R
AL BRI ARRIS s — AT L AT A R
(protocols) » F/NHFTAE " FRE , AiEEH
HEFE 2 Mo A 8% — P o i DUE
R Xl » BRAMARES » 57— Rkl HwAs -
R RS Ry T REAR A - IR 3 R
KA > R DA B R A AR A A -3
FZ TR AdE - B4 : 5-0102 KRR LIf
117N (5) TEE—{E7RE " AL, (01)
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PR B R - RIFEARARS < R ok
SUNEFHRE(ab,e,.. ) LIGE R - #1401 4-1001a
FoRAERZIR/IME (4) R "H
FEErE, (10) BEE—EER (01) 25
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Studying Students’ Thinking Processes:
Practical Reasoning as an Example

Hsiu-Lan Ma
Ling Tung University

Abstract

The purpose of this paper was to observe fifth graders’ practical reasoning which was executed
under teacher’s guidance through internet context. The effect of teachers’ guidance was investigated
when students were working on reasoning. Especially, students’ heuristics and thinking levels were
analyzed at the very instance of students’ practical reasoning. The findings were follows. 1. The
timely guidance of the teachers was necessary for students. Through question strategy the teachers
could guide students to develop five-step reasoning heuristics in related situation. Teachers’ guidance
could create the students’ experience of practical reasoning. 2. The five-step heuristic model was
workable. The students could develop these thinking processes, but the involved heuristics com-
ponents were different. Each step could be not to take place or could occur repeatedly. Thus heuristics
students showed could skip some or shuttle back and forth among five categories. The students were
used to acting on basic thinking because the subskills of “analyzing” took place more. The good
reasoners were apt to “validate” about critical thinking and to “reflect” about creative thinking. The
students’ reasoning was mostly inclined to individuals’ value for problems when their thinking pro-
cesses confronted non-mathematics. 3. It was proved that there were the relation and hierarchy of
three kinds of thinking contained in reasoning. The researcher revised the figure in the reasoning
literature to indicate the fields, independence, intersection, and hierarchy among basic, critical, and
creative thinking.

Key words: Thinking, Heuristics, Question, Practical Reasoning



