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BISEMAEAEHFTLOERGHEER
WE BB K83 271 » 227~257H

TERWEEIRRERAE ) B T RS KSR AN

B P all AR ER AR o B BN AR

fﬁéﬂﬁlﬁiwiﬂ ﬁZkh@ﬁﬁwﬁ
BB RERE LT

R & 4§

AW EBERERMHG | OUSERBE A > ik THRIBIIMRE ) 2/ TR
RRMEESERE, RN ERBEE TR TIBME, B AN
£ DIRERRE - ORAEOWRY:  SRENFEE AR » BREEERBH
DEFER » DR SRS - UHE/ N EARBRERHEARIEE -

MEHRBEEFFARNAERS LB EHS T LE » DIERHTRNESE ~ X
BAELSHRE "HREREMENE, - THRMEE, B TEHE) $=8 AIEEES
&5 A ZEISA o HhHIBHELBRFNEET » SE B0 &8 RIS IISERIE
o MR R B MG R EFH T MEETHEBIRRE R  FEZ/ BET -
EE B IR e0 BT AI B LRI BRI o MHHE & QWA EXEMINBERIE -

A ERA I x St AR B I B A E R FRARSTERBER - XK 8
TEEERESLEERNNELCERE XN RENEEBEREECENEZR
B » SHRRARE BFABAER AR - 25 MRS R AR SRR EER
RFRZBLETIHHK -

HEMERNT -

— “AEESFT2EARSLENERRBREER - BRANNBEREERREE
R MERN R R T2 o BB EPRREREE Pe X FROL SR A 8
P RE | FERASEEREENREEN E L ENERER - TRLAREE
R BAFBAREEHWERTIESE -

=~ TREE R RR AT B R AR A SR R D SRR R E R R R A R R L R
BREBX -

= ~ SRS R OB A RERTE T (5 B A e T I R AR BB RE S (B3R
FisRERE AR RHBRHR -

7~ BEER R AT RB L - SRR RS B B e SR SRR A B AR AR AT
RETHE » BT REBEEEF LRS- BETRE A RERETINRE B R TER
F o WWRERER AR T ENRE -

B8 : WEETIMERE RIS R A G ERE - R EE AN
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HEABERERNSEEREEERENEN —ER L EEENHTEZ M ESHE
BETIe £ o EEK - APRALEENERL » RO LCERERIERFASEENFER -
A ESReENHEAREL RO EAEE » B8FE LE W5 EEZ N wEER °
ETEEWYE TRERERBEEREN AR » ARTERERENEN - ATTRBSEITIME
RKEEHEE » — B TBRE MR RS RN KRBT TSR B ENWRBERTRET » BEND
B THLARER H KL (Flavell, 1981: Pressley, Borkowski & O’Sullivan, 1984;
Swanson, 1990 ) ° HADBEFENHE - B - EHNEERRNFANAE RS EBEE
HHEETEEMAMERER o

HETA ( metacognition ) FIEER » HFE/yHFlavell & Wellman (1977 ) FrigH » &
FREEE R ERNEEINEARIE (person variables ) ~ fEZEMIE (task variables ) DI
RS BIE (strategy variables ) RESHEME ~ BF B ELIERIN MM (FREL » R80)  EHED
HEMNEET > CEEMIERRAEEHEERERNBRAREA NN ERBEERRH
B o R » CERERHBEATEHEFECR  MEEHTERBEESNTE » DIFEE
BEKEAEFSEZHATEYE EHEARRBUNESR  BEMEBEERLS — » Hd2H
Flavell W R K

Flavell (1979 ) €51 » ZHRFHNEERE S COHABEN BTG - BEVWEELR
AW o FEER » Flavell (1981) HT "#HABEEER , (cognition monitoring
model ) KFBEBAES -~ BHE -~ 82 ~ NESHAEENEEEE o IR#Flavel ESR -
T MERE - (DEE ~ OTE ~ QBRI ~ MOBRBAEE - HhEsk
ARG E S ~ fF¥ - REROABRERGES | BRHARERIIER NGRS  REEE N E
REIRER o U AREERIE MR EERTEE » WERBFERENERE - FeEFERA
EEINEERER AR o h—BENS TR ESERNERAR - RIEEaE - g -
DAR S %5 i AR h AR P M R SR B R MRS, - B B MRS iR IR R R « BRI »
AT T LA Flavell (1981) HUBEHIBS RN R M » G2 % Pressley, Borkowski &
O’Sullivan (1984 ) LAK Cross & Paris (1988 ) BVEIRY » HE1T HRES B 30 A1 B 4 B0 28 09 B B BT
g’% a

B E IR B » ITERNH AN ERA R RN EREREES » HHERE
REEEREAPERMNSET - Bl » BB AEHSHET HEERNASEE A BT
BER o A B RBIET AR R ERL - BT RERNES E AR SR RFAHHE
HSE—BEL M » RIS R RL 8 30 5 S AR AR R R WU R 35 2 (BB S B B A B 4B IR, o

ERBER - DIRIEMERRB I MRS » AU H B 9 R R e B A 3R J140
BUAR BRI (BEH» B81) - MAERBEEREE FANHECERTHE S
HIBR (Case, 1985; Klahre, 1982; Siegler, 1981, 1952, 1980 ) © H I Siegler AT#R H &9 H: Bl
FE (rule assessment ) HiR o HFE T EEEINRBIUFE » ETHEETHER (Flavell,
1985) o AHHFEHIRERSiegler (1981, 1986 ) MR BEE: » ¥NBE/INEERS EERBE
BB T EREFTEAS DR - BERRULES S  c H+-EHlE — | OmT&ILE
NHBRNE » REEERAEIERR R EPTEENHFIHEES - ORBMTS » 3
RN R/ ~ P ERAREAS eSS SRS TEREM N A%E 5 Erg
SHHIERIN B o LB BAYISEIS T » TR LR - SRS - SIS SRR -
MR TR S AR EERENHRBRETB%E o

HBELEBRAENTHEEYN » REERBETRIRERYEEN » EEEHEATEH
BhER A TUAR PR » IRELARA TS - At » EAEFEEFRER » WEENFRNEST »



FHERSEIARERTE | B2 TRNS RGE A AT BRERAS ) BRI
ANEREE R IR AN R R E BB ER - 299 -

ARF—HERIENREGE » REZROTH - WRBES - 4005 - FEENHN
—FELESENRESE » E—FTRENBETREASERER o & a5t - &
HROESHD !

1. 53 AT B2 20 R b R R Y R SR o

2. H# TIREETIMRERIE , BB T R R B ETIERE ) BB A R R AR R R B
R CER ©

3B TORRETIMGRIZ ) B T RIS R BRAIERE ) HRELNEHEREETNE
BRRCESR

4R R EENENER TR » S EERNFETREREN OEERE » DUBRERS
BRI EAER - WHE/ B AP B BRERECER

MR RS

— BERNTERORH

f##& (problem solving ) ZIRMESEFATIEE EFLEERE - ERANNEES » FE
WRERE-EIENWER  BABREIE  EBEEE > EERE(IRRA MEERERER
MR o ERHAEAE L EE ARETERVE ? TEXK » Flavell (1979) RE—HRE > B '
BEFEA L (metacognition ) REJEABEEBE S /EANRAIER o FrefRiERE » EHEER
HEHOFRNEENEENEHE (active monitoring ) ~ FERUTE ~ LESEENBRE (
Flavell, 1976, 1979 ) ° FEIMEET » VA CEMMERET « OB AHRAERRT #LY
SI3R o O A LA % B B A BT REE (executive strategy ) © BE > Flavell (1981)
SR ARSI DA » IR T HWHEEHE ( cognitive monitoring ) B o BT HERFBHTE
BT A, (metacognitive knowledge ) PAR EEFRARER ( metacognitive expenences)
o BRATBABEE (cognitive goals ) HFRHITEN (cognitive actions ) FHFERK S © B
B K RRER Y » b AERX A FRATFE - BiE SR EEE - EREEEE
B ERAEYNER o

MBrown, et al. (1983 ) FEERHLANWELBESL  ARERA I EEFR O HRE
FRAIBY B R (EAE BRI © fkBrown, et al.BIRME » MMM EEZRBEAH B CRAOETE
BT - DU A BB I H BRI (R B3 - AR BAIEHS - BEHEFESEETEX
B LELFER o i _FIREREH TS8R > Brown, et al. R R R TR A0 E BHIG B E S IT XL o
B Flave IV B E B AR R HZ : Brown, et alBEBRRBANEEETERINWELRHES
HFHY | TMFlavel B R BRFBAEERETITEHRIY - AEBEEERRFAEEN o

4% » Pressley, Borkowski & O’Sullivan (1984 ) ETERT ARG ERE (metamemory )
B ER AR » MR —(EHFTHRRFEHER o Borkowski, et al BE—HEEFENE
(B sttt 2 PR DA S Mo L e BRBE I3 ~ MHRR B SRNR AR ~ ST DU IERESY
FE{E S (Swanson, 1990) © Borkowski (1989 ) IR EERETIERDT » B RHLE
HPTHHEFEBERRN T ERE -

Cross & Paris (1988 ) SRS AMARRANEE > BEHE DN EBRBIIZEME -
AERRRFBA LR AEE | ORAW ERFMG (self-appraisal of cognition ) O EBEH
EIREE (self-management of one's thinking ) °© BT BFlavell FTHI &R FRAIME » (B3
— B RBRMES (declarative knowledge ) ~ BEFF 513 ( procedural knowledge )
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LR e &13% ( conditional knowledge ) o FragfRifi iR A EHEE P TR MBETIE
B A 13 W R R I, 0 I B RIEAS B A BT E R AL o At BRI RS
SR TG MM A ENNES  FlI | BEGEHOHTREE | ARBRENENERSE
o MESFHASREHEYECEEEEARE » fIII | BERBEMAER - RS E D
fEFE o ERMEM RIS ERNEEEE L BEERNBE o fli0 | BERERETEER -
WL ABEN SR BiHEREAEEN AR - MEEENEREEER EZBrown, et
al. (1983, 1987 ) PSR ERTMARITHE » GEHE - FHE - F65 ~ MEERAEHN
HEJT °

Ll R BRI - TR EMERARFINERDARINT » ETE
A — e E s

1R EHSE AR R BT T MR AR o

2. EFHFEEEA B FEEASITIRE (BEHE - B - PEHEFREERg) -

. FHEHAER A ERHBERBH « fTE T ENETERERARE  MEBNRE ~E
ERAFBANES » FEENREREIRAKIKEREE - Hik » FEERFAET AE
HEEBES A BEERARIEHIEET] -

1 EEBREREEAT FBHINRE -

5.RETHRFANEFWEE > MERSBRRAARITETHE » ERHEOHIEEE
B BT 2 F ©

Hrh D Flavell (1981) MRAENERERAEE - REEH - BRFBATIMLAK B
TBHRB By R B fE R F S A i o AL » AW SE BRI Flavell (1981) HYRE AL fEE
5% > Wi FEPressley, Borkowski & O’Sullivan ( 1984 ) TRFAENEEEL BB FE BB LR » [RIRp A
A Cross & Paris (1988 ) B THEHIERE (EE ~ FE - EH) NER > WRHAUE
— R AR EE R BB R o A% MRUERF — SRR EEEFIEERE - W
BT RIS LR AR T EM RS KB REE ©

| amAsEm
W e AT T Ry {— B s,
L sy {J A2 AT
et s
¥ o®
oW (
AT L5 28 B
(% B E F) L
w

B— FMANVBAEEZRAE
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T RHEERAEAINRRERTE

IR R R D Siegler (1981, 1986 ) BYEERIFF AN » R BLER B ALED
W3 R B R EE RIS R A EE o DT SR MER AR NN R R ET BT
& - (EIEERIRY -

ORBBENIBNBTEESN

HELNBETNBRARBEEERE » B#Plagct RN BRERAT S REE R o
Piaget (1971) FRELBERBNENHERRATRBEREE2EME > MEREREERC
FSIERF T EE o Plaget WEEABBEEREN RENHER AR RERIRERTFWER (
BASFERES)  EERERTRERANER (FIURAFEHERES RENRARER
BB T RERN o ) RAMLE - HEZENHARE » Plaget WERREERERE —
BRI EBTET RS A EAERANEE Y (heterogeneity ) » FRFHEEKEEED
EMEBWEFENEBEERENEE (Case, 1978; Siegler, 1981 ; =& +» R81) o ¢t
Plaget B HIELE » FEREHREZREAHNES - FEEERNONWEETE » B4
B B RERET R EEARE - Hit - SR EFROEFFAEBREETINES - ZEEE
HIFRE - DI REFEAEEE A ER (Case, 1978, 1985 ; THHE » £81) o HiSiegler (
1981, 1986 ) Frig AV HIFEfEELA (rule assessment approach ) X 2 Z(iE EHEEH o

Siegler (1981, 1986 ) BREGAE R BN E R » HHRABRIME —BEES R REEIRE
YRR B . AR SRR RS » R MR R R i 2 BIE R RE T (AR
&> K79 ; ILXEE > £82) ° BHIFMENMN EEBE R RERRAER T M ER
B A — AR RS » BERIRIBT BRI (rule) <« BHENRELARIEFR » B
HHER] » EREERS - RENKASEEREENRER » FHERBREAE - SIER
RARNTERERE—BEEZFME > MEELTHEERBRSR (Siegler, 1983, 1985, 1989 ; &
FEH R81) o

ERIFMEE ETE R ERA SN ENRI R AME » AEEEMNE ~ BEME -~ gk
AT ~ WA ~ M ~ BEES - RS EIFE - RFAEERSES - BEERE (
Inhelder & Piaget, 1958; Pnian & Sidney, 1985; Siegler & Vago 1978; Siegler & Richards,
1979; Siegler, 1981 ; HEHM > K76 : BEH » K81, ILXE » K82) o FHIRIZEE »
HEWRAFENERER - ERUENHAERTBERSERERNRZRE S K SRE LIS
BHei (Linn, 1977 ; #E& » B81) KRS » HEE—HHEE -

O REBAEEH RS

ERERAE I BRAAES > NEMERAEINBREE —EHEEENEE - &F%
PIEHEEEEUMEBRANEN BN REREBZNETNBE (Ferretti &
Butterfield, 1986; Maloney, 1985) < fik#RFerretti & Butterfield (1986 ) BYFFZE#EH © (B
TEETRIE BRI RS NEAERE TERE U THE, MERS  RE TEERLUR
B BUBRNE - T EAEMEE "R T TIHRE N SHEHENLTERRE R o MR thER
P 4 S AR E B A AR RE PRERS A A -

LEBEE (intuitive strategy ) : LA SBEN R » EEEHME EHTERE o

2. E G (minus strategy ) | EMENTEAEEREDESBFASWERT » 6£
A TR EREAEAZEE . URESREEE ) MHESREE SRR -

33BN (transitional straegy ) @ ER{D-HEME P IEWEGY H 1 9 B S BS SR AR » {ELFR R
B4 —EmERNER o
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4. HESEEES (ration strategy ) T fRcE B EEEHERE M E M MAE LARRMA > e
ARG B EREEE o

H ESE AT A R RS ER SN BERE-ESERNESRE S » LEREEA
W= /EHE (formal operation period ) BB — ° At » AIFFRE IR B REM »
AR Siegler (1981, 1986 ) HYMERIFFMEEERSBE —RIIBIBI I E2E » ROITEERILFIRE
RHEETBRE » DIRBERBENEREY -

S RBRERRNE-AR

A EREERNEEIRE - ABTRE M HERME T # o LUF BB BHERE
B —FHIERES ©

OB MR AR P R AR MERTR

L\Piaget B B IEEY B SH S ELIRMEE » KEE BN ET HE RECTEREY B4 175 1
SEBEREKUE o ERBH I BERBARITVBRREAFTIKEVEREEHN  FOBEBEAS
o HEBERFBAEIAE » LR IT -

Siegler (1976 ) @LIBEEKH A= » DA B FEBI 2 - FIREREE > #ET7—
TR R AR o BERATRERNZACEEREFERAENER] - A
EfREA » BRI IERE ©

Siegler & Vago (1978 ) #EET6HRE 105 H B LR E /KN EHMER TR EEEY -
BEBE RERSENZS  REWEL2TERE-TEZEAE (KNEE) KA
ZEREEI A/ - T 10 3R A B 88 AE HI A SR {0 LUK Y B EE SR P BT BRI AR R o

S8 > Siegler & Richard (1979 ) HEH5~65% ~ 8~95% ~ 11~ 12K AR B L ETR
RS~ ST BRFE BEMR SHORTE - HRBH MMM ERBERERE » 5~6 AN ZRER
BRI RRE » RBEANBEERIBXRES c BRENNERBER ST » 5~6RmHNZ
HFHIEE - B PHEHER R EE > s~9ORA RN~ REETENEERRERR
Ko TIASEWZREB/N » 13067 AR AERE o

ERFETM SR RERHTEAMMAEE » HIBHaynes (1982 ) FriEEfTHIRFSE o thFH A
RSN BERERHFANBERAEIEEENTEMANR o £/ NENERESFERZ FHPEE
EBBTHREM S  HERFAENLEHENEE (BE7F > K80) °

EEANAE » TEYE (Es1) DUE -S4 58H%  REBEASENEHEEEELEENE
HEFRENRAMER - ERBEH  EETAHERE NN ERENEENEXFERERNEN
BERE o HEM (R76) REPlaget NER KERET » WEBBEMH —E r#@ A FEHER
TE » UFEBENTEBFREDENSEEER IR - BRET | JKEETEREERE
HEEE ~ FREMER LREEEZREEE | FHNEREEERERE - THREE (E81)
BT ANRAREHN BN ERFAETRREREL » BREEEMERNSKERERER
BRENEEEIZERERY - BRBH | FTHENBEEEA FEE N EEEI KB EEE
HEERFEER o T EFHBRE - FANEAEIGRE | EnEEENENEKEEEE -
BAEBEAPEHEERFRKEE

FEU ERHRTRE » ERWESEA > RAENBESET » FRAMNERIBRIERE o
Rt - FERR S EAVRRORE - EEEEEEIZERTEE



THEESEISHARTE ) 81 TRES RERANEE A ARERIE ) BHUEERIN
TR AR B A R R R R OB T R LR R R AR 2 AT .+ 233 -

OBEZANEN SR EFRVMERAR

R FARLER R RE AR p gl 77 B2 58 B BRI RY R AR 04T » BE R BILIR R TR ETTHE o 8
BREHT | BRBAENRSZFEMBERRAENRRE S « LUT BHE SRR ERM
PEEHIERAA o

Swanson (1990) @LU/NEM ~ AFERBLEBE R » HMMERRAOETHE - 221%E
AR SR R AR o RIRHIERAER » B EESE SR » Bl . "EERRBHNSEE
MHEE, ~ "TEERRMESREEEE, ~ TEESRFIEEEERE) B TERRTEOE
BEMEME, - RABRHENHEHNWELENETERESBNESYHE (pendulum and
combinatorial task ) RIRTEEFEREETHIE - H » ERERNENREENLZZIAERERST
e REVNEBEEEHEZERENFEMET - BREBE EHEZEEEE 8%
BHGENNESE > HEERERSVERNAEARFRE B E o & » Swanson ~
O’Conner & Carter (1991) LAEERIBST F RS 680 O ~ AEHRBLETHE » AT H
# (tower of Hanoi) ~ BE%WEE (combinatorial task ) IXEBREE (pendulum task )
HBSAENMERRIET » FREERNER -

Ghata (1986 ) FRFEE LGB N TG 24 MEB RO - RFTRS
MIRE RS © Ghata & Harrington (1991) BB FERZFF T Ghata (1986 ) BYEEL o
4 » Delelos & Harrington (1991) {EMUAT/NEPY ~ H ~ AER HEEHBRENTS L84 » 3F
P BEMIRE TERAFEAE , ~ TRV RSB, B TR, =M e TERAIN
KR ) 245 BT B EENRocky Boots 7 EIEFRE M RSB IRIRTIN o "FR
HFBE ) BERBETENERFEIR  EHHEEARTEZEMERER o HFEBH -
i E B2 £ ERocky BootsH AR AR RN LEBIEAEZAE » T " 3 AHKEE RIRISE
B, B4RFEXER TRAOSE BERER o

B AR LIEE » RERFBAOIERELENELERRNENEEREBENRER
R o MEEAEHRT % - LEERNETTHEEHMS » R AR SRR L —HEEE—
HHIBRRT ©

R EE A EFERRAMEBH R

ERENN  BEEERENHERERXBS » HPLUBMERERREENRE (Poly, 1945;
Schoenfeld, 1987; Mayer, 1987; Krulik & Rudnick, 1989 ; 2L ~ BEIS » E80 ; BELE »
R81: K82) FIEEEENAI (Bransford, 1980; Cross & Paris, 1988 » #EHZF > K80 ;
FEL» B8l BREXK > K81) RFEE - BEHAXENREEEHEEEREMNEREL -
ERBACHISH » WIRE R R BN B ERE DA K EEE ) - EREEH LR E
BATENUEEBREFR  BEERRE  IRERBUANE « ERNEWERBI S BEERE
AR » HETEENE RSB RIS BENSE RN B A M EIERS - RS RR
FEF IR B E R o DT M ¥HEH BHR R HCE— S BB o

EFEE s R ERMUAENEREET » Linn (1977) € HHB I SHRELER
HERORBEEWNER - ERATHHRSLHER  BEBRSBL T TIHESHEREE
EEWER  AMERRNWERFEET B4R IERIFEAEMNERNZE - EEHE
RERZEEHPER YR ERRENR S B EUE o 34 » Maloney (1984 ) F#KEHIES
KT R ROAERESERNERERATMENEEEN o HESHEEE ZIRYER
RE > TELREYRBNEEHEER T o Poian & Sidney (1985 ) LUEBHEEFER T
KEWEZEEMEERSHRE BREF  F-EZL R EENHENRRENS
B M —SEBEHFRTAKENE » E - BEIEENEENSBETHAKENE T
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WE AR SEREREREEHERZEEMEREHEER -

A4 » Maloney (1985) DURERIGHERAELEFERESETIFME ~ REESE LAY
B~ kEEMEEREENEENE WEEEAREENENEYT » SENEE - A5
HNEENERNEERS  SEENVBETORELFBEREREENKE  BRTENERE
TEFERRRE - RIS H (R81) WX THLBHIRAMOHNELERERTZIYREEN
FATE > RAESTBNE T 2L AR ENVEREERAISTTEEHEE - tex— (B
79) UE=Z84ARA—BESHR - DRBEFEHFENESESMHELRLBETEHEFTCE
AFTAEHEREE o BRAL TR | LHMERMWEBEEREE L MO MER N EE
BEER  2HBREIETES  MERNERS | 3.8 EEEEBENH LT XEEX
EEhEEAEME o EOMAE | LESEBREESEREEEAR  REEEAEENEES ;
5. B M AR R A O P MR SRS » R R R ey 5o 0 B T U SRER o

RLLEREER T LIRE » EEFEETANAIEMER  TETELMEBEHERE
RBYEET » T AR TR BRERERE » FHEEWHEE R BEEERR T HW
REXZEERERTE - RYEBURHEER » BIEKI#EE o

MERIX S TRENIHAE

TI BB BARROEE > BANFERBEREEROEEERAENWE » ¢t
BESREARRSEENEE EEMFTEHEEFESREREHME N  EXEERERTE
TS o WRBEHPEARERKAET T AERNEE » TEHAEERERUCER
% BER TR E M ASEERE » BREE LR - EEFEEHAF (prior knowledge ) ~
FEIIES (misconceptions ) BB HEZEAE (alternative framework ) #5824 BRI B EE-S5 048
hiEEEERNAE (Erickson, 1979; Gilbert & Watts, 1983 ; FE » K78 79 ; HIEH ~
HEEH » K81) - HRRIEM SR SRR (&80 - nEE - BE - B~ LETH
EBLESE (Erickson, 1979; Gilbert & Watts, 1983; Nussbam & Novick, 1981 ; HEH ~ R
- R78 . EER-HEST > B8 BHE > BR78, #FH » K79) o ZH&AFEHEHESEL:
BEBEL » FEKEEELHMER - MM EENERE SRS » A 16m%E 18
TEHEEHE (KMELE - B79) o ITHIEE M E LR -

Osborne (1984 ) LIF B A SH R » BN BEENENES - KEBREBLH "ENY
BTHRRAYESHR, AT (preconception ) ©

BEZ (K78) LERORENSHRDRANETE » DEAERERKREBERN TR
BREBENENSHHE EREBRBLENESFHEERTAMNEES | L HEREES
FrbZER 2B EREE RN EN S AES CEYNTASRIL ) S EhBESHh
EHFEERIEL - #FH (R79) BRA T2AESR VEE ) NG MAREA — 248 AU
INRERRBAE > W B ARV B HR AN Sl o  FREERBLER T EH
SR -~ BEBEENESS  FRERERS T EE ANSEEEE TIIWE ;| L3y
ERMENEERE ) L2BAEENZEEE -

FEL MR RER T LR E BTN SN T R EES

1LRE "ERAREE# . (clinical interview ) ~ TP E# , (thinking aloud ) B "JHZE
5347, (protocol analysis) FEHFEE » TEEFLETEH » UERE4£MEBNTHRE
E o

IR TEE ) REERFHEEBNRNER  TEREHEZHE c MAWMEEERE
M A o3 AT » DAER HE 22 B TR A R BEFRAE ©

3. BRE T BIRANEE - B SEERENE TN o



PERBEEIARERTE | 2 T RRE R MBI SRE , $EER ]
NEHEE R AR R A 7 LR E B A A © 935+

4 BEREEHRATNTR > M FE4F SRR E SRS R TR TE  TREE
HREM SO ZEEE c UE > RE—SREHRRBLUEA HHEEFRITHA ©

5. EE T HRAAMIIGHE PR EMERIENNEARETEEENEFTER - BEET @Y
WEEREIER - EEHRRARE -

V&K BN EANENRECEEMRLRE T BT REREER ~ FFOEE
IR » T EEREENEESEEERAAE ISR - B/ SRET » §128
BERBBEGTEEBNEROMARRE  BERESEEEE TR AL - HHEREAM
B BRANMENEEREYRWEAER  BEESEE - MNFEESTRENRIER
BAEUNBEEY > BELERERETERNOBEM SR U EBERERS » EREEN
MWREAE - HMMERNMEREEZFEEEMNMERANEERECEREESHRR A
£ B AR E AN R SURAIN < R0 - Bt - DIRRELLE BRI » SRET—RIVA(ESE »
PHREENZERE > URR—BRRFBAIFRE - (PERANVFIERM o i Esyg)
B > BB R Siegler (1981, 1986 ) ZEAIFE MR IR —RIINBR BT HIEFEK
FEEBLWRABBRER L RAEFCREAREE - Bk - E— S REMRRELHEERK
BREET T ©

5B pe

— AR

EHIFECHRNESIERFHAR /N ASERNESE » RET BTN » FEEHHIUA - 52
REZBNNAROT | LEAER "FEiEEEER (F) | 8 > LLAREIFEEES
HVEERIAEE o LB EZME - w84 K LIBHARSIRESHE - Bl "R RRBNE
PR, ~ TIREEMH, B TG, o HABSEWR- o

T"—~ FARNVEFAR

1% il
#H il £ i
&= %
TROWS R BB ORI BE HE AR 15 15 30
w ey 2 15 15 30
% il #H 15 15 30
=1 g 45 45 80

— ~RERS

AR FREBE B BRI IR S HRSFE R R -
FRAEVEBER "M,  SRESHEERAEN TR ATAOEEE, ~ THER
Hy T BRZEAEREEN "HEEE, - TARENREEEE .
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OFERERNERNABE S

DIEMEZRAEE "REMBEERESR (2) ) PREAREEE TEIEH=F £
AEEHSLREE -

OBBAUR

DR EE T R R TR N BEEE -

= -HARIA

FEFEANHATRCRE  ERSVENBRTAERE - EREMR "REmBETRE
Bt WBRIAES: "RUEMEERER (F) , -~ "PHXMEEEERER (Z) B2 TR
IR AR T HIBR ) F o BORIRMAAT
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A COMPARATIVE STUDY OF THE EFFECTS OF "STRATEGY
TRAINING PROGRAMS" AND "STRATEGY PLUS
COGNITIVE MONITORING TRAINING PROGRAMS"

ON THE ENHANCEMENT OF COGNITIVE ABILITY
IN SOLVING INCLINED-PLANE TASK

Huey-Jivan Chen

ABSTRACT

There were two main purposes for this study. First, two programs,
"Strategy training program" and "Strategy plus cognitive monitoring
program", were developed and the enhancing and transferring effects
of these two programs on the problem solving abilities of the sixth
graders in dealing with the questions of inclined-plane task were com-
pared. Second, in order to find out the reasons for students’ learning
difficulties, the qualitative research method was used to analyze stu-
dents’ behaviors and thinking process of problem solving.

Ninety sixth graders, 45 male and 45 female, were selected from
eight classes in Show Lang Elementary School for this study. They
were randomly assigned to three groups: Strategy training group (ST),
Strategy plus cognitive monitoring training group (SCMT) and control
group (C). Each group had 30 subjects with 15 male and 15 female.
These three groups, namely ST, SCMT and C group, received four-
session strategy training program, foursession strategy training plus
eight-session cognitive monitoring training program, and no training,
respectively. There were 60 minutes in each session.

The data obtained were analyzed by Chi-square statistics and one-
way analysis of variance. After that, the method of individual thinking-
aloud interview was used to explore the psychological process of stu-
dents’ problem solving and to compare differences of transferring pro-
cesses between ST group and SCMT group.
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The major findings were summarized as follows:

1. The results from the analysis of the rules used by subjects to
solve the inclined-plane task and their error types of the application of
these rules indicated that the reasons to be unable to solve problems
for most of students were not completely the same. The resons may
result from being unable to understand the key points of the problems,
unable to translate the written description into inclined-plane task, us-
ing the minus strategy to solve problems instead of division strategy, etc.

2. Both "Strategy training program' and "Strategy plus cognitive
monitoring training program" showed significant enhancement effects
on the rules for the inclined-plane rasks.

3. "Strategy plus cognitive monitoring training program" showed
significant transferring effects on the scores for the inclined-plane word
problems. But "Strategy training program” showed no significant trans-
ferring effects.

4. The results from the analysis of the protocols between SCMT
group and ST group indicated that the processes of solving problem of
SCMT group were different from those of ST group. Generally speak-
ing, ST group was unable to solve inclined-plan word problem effec-
tively, due probably to lacking of confidence, overemphasizing numbers
and ignoring written description.

At the end of this paper, results were dicussed, and suggestions
about the application of these programs were also offered.

Key words: strategy training program, strategy plus cognitive monitoring
training program, cognitive ability on inclined-plane task
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