DR SRERRTE EERE

BIIR
PRAR HEREE

B MERREEDENNERERELSIENEEY — - BENBEY
R NB AR FEARNER, FhRERETEN SR EmS s
BESEHABNEY, THREEREFHEENBHELSE, S Es—ER
EREERRTEN T EEREE -

AN EEHN DHERRFRNEEERATEN TTE - S AE
D - MO RPHRATENRMG, BHRNLESHEERNB LR
DB RH 22 E AT 2N - E_ RO FEESTRENABERE
BAEEIR R - E=MONBEERE EREREE - SIS HIIBEREEF
ERISMERR LNER - FABHRRB SRER RN BRERE2ERHR
FENEE - SESDISKE. STHTE@EURRERREEE—&
ARTEm

BT - RMEMRR: BERE: NEZERRTE: F2 .

N

BERBTEEREREERTHETSEEWAG - BB Glaser(1962)FTRY " —
iR Z A ) (General Model of Instruction, GMI), ZEHEBRRZH], KETERFED
HRBEERCmAE. Eh. 2R, ATSRBEVSSELLTE, FfBREH=
HiE. BRESEIHERBIKE MEKSBHEREECR, BEINHEEHTERBR
SANBERE, YHEERFBNEE, RENHE2EEEAZESNETEEER
. FRERUCEHRZERE - 5, FFL2E (Lo & Gronlund, 1995; FWEE, 1991; PR
. B4, 1997) i, FETREER. b, 28k, AEHE. THHEEESSH
H, EETECIIE - HETR, FEEAZEKEVIEA -

T Glaser(1962)F £k HEEA, FENARTHE ST AL FAEHENREHEHEE
&, HrEREHMEMRYEELSE, SERBENUE - HRNENRIZEAFTRFALEERRE
EARZZREMEES T Z HE(American Association for the Advance of Science (AAAS),
1989), AL, WAMEE4 BERIZHSHEBSBERE. THNEZEHENAEERIZNS

I

(il
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BRAERESERENENSE, BREEN. S FERERFE ST ERAAAS,
1989; Uno & Bybee, 1994; BB EBHZEHE A, 19974, b) » Bk, HEERRAFEAETBK
B E3E R, B2 AR AEERC FHRNBNRAER X CERRARUSRE -
=% BB HS HY(Welch, 1995; Herman, 1997; Chiappetta, Koballa, Jr., & Collette, 1998) » DAfE
EANTESEL T EERERENR  HRSREZEENEX, RBEEELFNE
£ ESYSOMBNEEKE Wb, 2EFSR2HSEEERECGENTEG, 2UF
BEHEHE STHFRERRRCEE, EEELE-

TEWRE R B E R SR 2 5840.0 B 2 B E M (Constructivism) K B B EH B 35— 3
B, SEENABELTIHERWER WHEAEAMESIRZEMBNGEETR
FHELEF. EAH, FEEREEENGEE Meaninghul leaming), BIBREEFAT
B4 5T 3 ZERE(Glynn, Yeany, & Britton, 1991) © #E Gagne(1985)FT5 B AEEZE KR, H
SR | (Problem solving, 8 " ERE | )&/ & HAE(Intellectual skills)H iz R FERY—IE,
HRBTHZEWLH @f%ﬂ@ﬁ%ﬁ:é@ﬁ@(ﬂ@ﬁfﬂ%& , Declarative knowledge) 5z 2038 Fi (-2 - £ A1
%%, Procedural knowledge) - VanLehn(1989)thifgH, 24 FEBFHMEENEE, WRKRKE
ARAMER RI2 A ERRE BN ESETESRKE, W HBNEZE R ERER Benton
1 Kiewra(1987) BRI RF L2 EFMREBIBANEONTFEMBENIANE, RLSEET
BEMPENAMEER - ENEREFINERBEMTNSHENRRREENTEN
S, MU RERTEBENBERE, MENSREHEEE, VERHURANBYTRE,
HEBESERIRTH{ERZ —®Benton & Kiewra, 1987; Shavelson, Carey, & Webb, 1990) -

A MEFRNAE LEEMEAI R R

MERNEEREEWELDL, SRAEMENER, NEF B IIEERE Siegler,
1991) - #0SE LAFAE BE 2 (Information processing)HY R AN/ 2 E B K2 B A E T HIRE,
R ER W ERE NP EEERN—ER S Holyoak, 1990) - EEMNFI 2 BERGEF BN
B fR(Holyoak, 1990), = —B¥W K UBREMF S RERNENS %158 (Gagne, 1985),
S K EEH9F I (Champagne, 1988; Resnick, 1992) - fEE FIRYRI 23 SR B
SHRBROBEMEAVESRE, BETRAZRERENZERBRNE I Stewart &
Hafner, 1991) - M ENEBHKR > BEURUESLFREEENZASTERBEERR
BTk, MM S BB R RS 2 H 2 — M EZE/ B 2 (Champagne, 1988;
Helgeson, 1994) - #i #REBARRERE N, FREREREZROMBERRKNESE, EH
FIHEHE & E ERIYEF (Smith & Good, 1984) °

B
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HR#EX Eysenck R Keane(1990)HI 5347, MBEEHRT LE E M BB EEHE (o
Dewey,1859-1952) B I ML IRIE - R ERER N ES » WiSE TR AEEEE - =)
DE(Gesta)2K ~ TREREZIRSHWAEREELESREVBEEES - H 1972 £
Newell A1 Simon { AZEAYf#RE ) (Human Problem Solving) (Newell & Simon, 1972)—Z HER#2,
fiE R 9E B9 P9 25 BB DA (R B9 FEUI — MR M (Domain. general) BA 24 7 A %838, B F9 4% (Domain
specific) V&G - 125, HNEYE - B2 - R ESEBCHFLERHETFWEESR
RWRER  CESHAEEHRENEAEREE TREFRN T B Smith, 1991) -

—~ "HIRE, WEREEAK

"HIE EREARTRE RN EREREENENCMEEE, MRS AEEE
EHIREE(Newell & Simon, 1972; Palumbo & Vargas, 1988; Hayes, 1989; Gagne, Yekovich, &
Yekovich, 1993) - Smith(199DFE, " FIfE ) SLE—EHEAFAME S EE S B EEE)
HIESE - —EMENBERTENYEZNERRNAREEEN THESER,. MARERA
BRYFEE - EEAR - BEFSUERAER(Algorithm)FEERE - —AFXETREME, H
BUWIFHAFREA SRR R E R RIRE, MEREEE IR RELZ - Glass #
Holyoak(1986) 5 Frank. Baker A1 Herron(1987)}9%8H, FIERIMRE (Exercise)I R M ERBHRE
AESREREISANER, EREAENERENERTE 2T #HE - Bodner(1987)1H
RE, WRBEE BTN DOLAMEREE, MRS A EEMEMEMNE - =
P BRI, RUTE TR R RE S AR R B RWY %S B {F A 1T % (Bodner, 1987) -

FIRER R " MREZER ) (Problem space)ATAH K - #R#R Newell f1 Simon(1972)89 €38, [
B EFERIEIREE (nitial state) . F ZEARFE(Goal state) B th AR B8 (Intermediate state) ° %%
£ (Chi & Glaser, 1985; Glass & Hoiyoak; 1986; Hayes, 1989; Mayer, 1992)HER S E L/ E
IR RE ~ BARARER « B {E-F (Operators) 82— EEfRFIHY e (Constraints) FrAE Bk - FIREZE
MEREEHERMENSEE . BMSSWSBERULED " fESEEE , , Task environment)Z
DEERR, LREREEEHRERESEENZRM Newell & Simon, 1972; Chi & Glaser,
1985) - ' .

B AR K HRIRBA R ESHE &, F %2 (Chi & Glaser, 1985;
Voss & Post, 198 FIRE S 75 " FLERARE 5 (Well-defined)E2 © FLE LM | (I11-defined) R AHH -
REHENEELREMTFNARTHMENEMS, METUHESSAMENEEL
ERET AT ERER]E (Chi & Glaser, 1985) » Voss F1 Post(1988)ti8H, FAEE
BN ER AR ERNEER . BEHENEESR . R mam Sk - —[ERESE
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EEBNREVRRAEEY, HEREEENAEERPIE (Voss & Post, 1988) - i A DA
PRE TR M RE T B S BR BT T L RO A — R T R B R R Y 22 & (Giek, 1986) ©
— - BENEE

REREREEN—ERAEH RS, BENRETRNT&EE R MAR
2
(MEER—EEENRE

Gagne(1985)fgH, MREERLE 2 E E K Sri AT E B89 R [ B (Principles) MR & - BA
SERR FIRER AT IETE - Cagne(185)MEER B SRNEE B R, BEX LAREM A
B AR R - SRR ER AR AT T AR, tMRRhRER T
FRAS -, EEEREEE R I HEBABRNZE FE (Gagne, 1985; Yore & Russow,
1989) -
(COEER—ERFNER

ﬁ%ﬁ%%‘@uhn, Amsel, & O'Loughlin, 1988; Eysenck & Keane, 1990)52 5, MEERE —&
%E‘[&F&%(Prodﬁctive thinking). BIEMHEEREIZES - FEEFFMBYEE, FKERA
ERENER, M RAENKRER - I, THRNERNEE - BEETHRER, WE
RRENABEBINDERE, R SENEBRNER, EEEE -
(DEER—EREMN.LERED

HREERT HNEBR — R EREEREEN, BRREAS REEER 23—
EEANBEFREZE - B Sherman(1988)AHBEERE —EREE BN LEE - HILEZ, #
ETEREENERE, tUEREEEFRE -

HATHANEEHNRENAEIEFENAELR, BEE ESHEHILEE, 85
AR - MR B R R R A A BRI 0B - RS E NN RARER
%, ARNRENEAIESY REEELT FERENEE - BRARENEEEYE
&, BEEFERURESENBERRM SREE - Kb, METRESEEUEEENM
AR ERE, RAFEREMKHE BN R S BERERES -
=~ AR R :

SEMARBCESE. EFEERRENBERENRY , BEEENBEERE, &
ARERY - ERER —ERB2EREERRERN—S0H, SECNABRCERESE
HREFIEARR B BMBENER . BERE R Exper) 4 FNovice) ERERE EE
EEENTHR. hEYE EE R AR # Newell & Simon, 1972; Greeno, 1980; Resnick, 1983;
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Chi & Glaser, 1985; Garrett,1986; Champagne, 1988; Gagne ef al.,, 1993) - ib4b, HIEREELE
FTERERSIE SR - BAKE . MENEEE. BERR. —BEDS. LEE
& Memory load) EEE B RS REN C P EMERE, BADSETESENEESTY
xFE. P EENREZECH & Glaser, 1985; Voss & Post, 1988; Smith, 1991) -
(—) X055 B2 [ R = B (Representation) RYBA {5
FREL RIERERENAEABREE PRSI ARET B MEFFNREBR T #
(Larkin, 1985; Chi & Glaser, 1985) - REBVHENFEE K —EMEREFHRAFRERECh,
Feltovich, & Glaser, 1981) - fEREE R ERET MREE, MANMET R —EMAENHERN
WIERE, SAIEREHR R MIERY#E#E (Larkin, 1985; Gick, 1986; Greeno,1987; Hayes,1989) « 5
B TEEN B EEEE « BEFOE RS LGS E Z B fRRabinowitz & Glaser,
1986) - fEEE LARSRME T HINEEAL, UHMPERNERE, AN EIERER
JE1TfERE (Bodner, 1987; Eysenck & Keane, 1990) - b4}, MRENEREEAEEEHHER
BIFTERY 348 - MENRA—EER, FeREBEENERNABERET, EgE
R B (Neweil & Simon, 1972; Chi et al, 1981; Larkin, 1985; Glass & Holyoak, 1986 ) »
HREEEASRRN. #REEREE T ENER, AREBReRREEMERR
BRI, MERENESERERNER - MRABEBOERTE, HERBE
EHIFRER, MREEEEHFEN T, E3EERM(Chi & Ceci, 1987; Siegler, 1991) -
(O)FIF5%EE P RE 22 R B R 4%
, — AL, BEENAREMETMERNRRIES  BRBREEENVHE
FEZEfE, #E/NEE 2RI S E (Greeno, 1980; Keren, 1984; Gagne et al., 1993) - IEHIREEE R
EEE, MEESMEEWARIRERRE—FHBNER, —EXIXEHETHRER
BB R, MEAT ASSE T EENEE, IELEREABReEBREERENRE
HRKESMEEM, BBMERNREBest, 1989) °
(=)0 35 B i RE SRS B R 4%

W EER, BREhAIARRE & DU SR (Chunk) 53 B2 A7 S AH AR LA 3% - B A S S A A kY
(Production rules)fHE FL&, MRS T IS5 [ RE R IREUE B FAFRE RIS (Chi, Glaser, &
Rees, 1982; Hayes, 1989; Holyoak, 1990) - 3F S 9e 83, MREEN B BULE LR
Wy HEBR A A, R RRE R B 22 2 (Chi & Glaser, 1985; Gick, 1986; Chi & Ceci, 1987; Winne,
1995) « Hh4h, A2 H i 5E S I P A0 3% B SR IS - 1R B R A1 41 3% (Metacognitive
knowledge) IR B 1EF B P BB BB R E & (Kluwe, 1990; Siegler, 1990) -
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2, MAXRRHEEEEE

REFESNESENEERBIERE, MIERKEERSEEME(Palumbo & Vargas,
1988) - DAERA SR IBEN 2 E & R AN BRE S5 BOE T RERINLUERR , KBHREEE
IRER TR EN NS EERE - Polya(195)#8H:, MENEETSKR T HEHE. BERE
HE ETHEHEHEOEL RS B RSN ERE - Davis(1973)78F 5 [t Wallas(1926)
F R A0 AR RE 7 VU 5 B — ¥Ef8 A (Preparation) . B EEHf (Incubation) ~ #AABH BIEA(Ilumination)
K HeR #(dentification), THRFAMEREEERIZ ST EEIMELIE - Gagne F(Gagne ef al, 1993)R
e, ESN-ERANNE, FERROREET - EEYRHERE. NBEBEEE
oS E) R AR TR S R AERE - Glass A1 Holyoak(1986) 57 51 BB 1 DU/ 3 B4 B
SRR - WEEERE. BEIUEEE. E%‘ﬁfﬁﬁiFnﬁ%ﬁ%ﬁ@iﬁﬁ?f%iﬂﬁﬁ%%%fﬁ °
Hayes(1980) B 22 H R BRI NE AR K B 2 BRI RE . Fﬁ%ﬁ%%ﬁ( SEREL Y. BETRETE
FIFFEEE - Mayer(1992)8 R RE B 5 R HERAHEE R ERE T ZMEE - MEREE
FEFIRERYEEE (Problem translation) 88 R BRI AT EE (Problem integration); fEIRMELIEMHERT
EMEEIEHEHPITRE—E - ZA L, BRBESEEFMBONBEREEGBOEER, HREE
EEMRENEETUENEEE T EENERE - EMERRE, BEEEALADERT
BRNARCHBENDRE, PERHMECOSNTE, WEEEENE - EREE
T, BEEBLARMENERNEL, BREELHMHERBIRE, EREENBER
BUTERER, SRER - EESRECR, BEERNAHMEHNEEMEZ, DEEE
EH B HEIERES -

BEATRBRERSPRBEAER  FHBRI— RN RIEREREE - A
BRI A AR B AE  —EEEE— R RERER, 5 EAREREMEN
TREE (Glass & Holyoak, 1986; Gick, 1986; Gagne et al., 1993) - $EIE—i% MRy fREE RIS 7T DUE B
HEEEE, BENSNYKAERER, EMEER0hRERERE & ERE 5%
RORHRE, DL — TR T AR ERaE N R 5 s - SRR A R S o o P AR R
FrEMRRER A, BR2RERMAT CEBEMEMBRINFEI(Ch & Bjork, 1985; Gagne
et al., 1993) = :

Gagne F(Gagne ef al, 1993)fgHi, B RNER—BREBERBTSE " mEH
(Working-backward)® " B RT#L ; (Working-forward)@i%E - " A48, W HETEZRED
R RERYEY A (Problem reduction approach), UFE @ (1)E 2R (Generatetest method)—fEE & —
RABE—ETHENEER, MEFURZERIHRES, ILEEEIEESMESL -2
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BB EEREZREENRECAFH, Hit  SESOMEEREARREREWE
A, FUE AR HEEZEE B IEE - EO AR E AT T EIUE | (Hill climbing)(Newell
& Simon, 1972; Glass & Holyoak, 1986; Hayes, 1989) « (2)FEEs—H HY43 AT (Means-ends analysis)
—REELRHER KB EETRENED, REFRIBREET)R/INEE L
FMRZR - WA EE, ERESEESIE - BEEFAAER B ERARER K2
B, WARFEFEREFCHRG, Hit, BEREE, EREEEERPEEMEENEH
(Gick, 1986; Glass & Holyoak,1986; Hayes, 1989; Holyoak, 1990) - " [ g , BREEETIAEE
RRERTTH LRI TETHE, it " VEADASRESER, REZEHANAE
(Gagne et al., 1993) -

B E T KRR 5 B3 Bk (Heuristics) S E H (Best, 1989) - FEREZE —ER
gl BEEENSR, LTEERERESEZE (Glass & Holyoak , 1986; Best, 1989) - &
R —EHATUUEEEENEERE, FRBEENSR, U ENEERHE
= H AR (Bodner, 1987; Hayes, 1989; Best, 1989; VanLehn, 1989) » AT, —EefERERIHTIoE:
BlsREE, SLAHGEAENERE, BUEREETHAIEENVEZ2MS, ESRMAEE
(Gabel, Sherwood & Enochs, 1984; Stewart & Hafner, 1994; Niaz,1995) °

. BRESFHBHEERANHER
BExRELFHEETRINEZEZE TR — ARG  BEERERAETESR

EFEE FRRE - 81 Smith Z(Smith & Good, 1984; Smith, 1990, 1991)H E S [E S E IR

%%%?ﬁﬁﬁ%i?(%i)@ﬁmEﬁigﬁ(ﬁ@%%?ﬁ%ﬁﬁﬁﬂ"]ﬁ@%%lﬂ%, MERZHME

BEREFIE AR SR REE, AR ERREFEEARR S, MELETH

RBHREER LR, RNRIIRARE -
WA TR 4T - BREFEEL TR ENBEERBCZR - RAN

T

(M EBREMS, ERVBERERR. BIFHE, FTUIERES, SRAHE X EES
HE A (Chi et al., 1982; Chi & Bjork, 1985; VanLehn, 1989; Gagne et al, 1993) - (R EIELE
FEMEBEREZARERNARSEEY - HRNEEES . BRANAHEER, &5
MR - AR - PR E ERER - HEE T IS A FRE(Chi er al., 1981; Kempa &
Nicholls, 1983) -

O EHENRBESETE, EXTREMEMPRBERIRER - RUF)ERSF
ME, BREMENRE - REFRDMENERE&BEA - MEMNER)ERIIERE

— 9.
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YRR EEE EERRAENERFE B EMEN T# EERANER(Chi et al,
1981; Larkin, 1983; Zajchowski, 1993; Helgeson, 1994) °

C)FERESH > EFRRINEESGEERSWRIBERENTE, MEFTHRTRI
Ay 82 B 2 |l /> B 7T SREE Y H2 (Chi er al, 1981; Larkin, 1983; Garrett, 1986; Gagne et a/,
1993) -

() ERREhHEE % R B A ROREF SRR SR, WeEmBIER, B
fEfF S AR s, T TR RIS A FAT R - AREER, BRE
HeEEsEPEE, S Al AR EIATEE ZEE R (Knowledge development)
B T EEEES) | (Schema-driven)HYSRRE), TIAFRIER A%k, B " HIIES)
(Search-driven)8% " ERIEEE ; (Data-driven))HISRE(Chi ef af., 1982; Sweller,1988) » RIfE
FhsFgfpEEEsvEE AR, EHREMENEEETNEE, SHRHAIT
INEER(Chi et al, 1981)  th4l, BREMEIWEEEEEERE FERRAFZETE
EHENR, METFRTRIWEEZEIROETHE, RHHBEERNAEECH &
Glaser, 1985; Chi & Bjork, 1985) »

(A) FEHRERAFE, BRMEIHEESEH B REIE(Self-monitoring) WK REBLF , HHE
SEREEC % Mg TERENTESRWEREETEN, TEFREETEI)
FHEE LA gmL, MARMARERRE, BREFFESEMECh & Bjork, 1985;
VanLehn, 1989; Smith, 1991) °
R EEF S EF D/ AR EERFR T DR, BEENAERERN

FRERENRRTREEN—ESE - BEABEREZOME, BEREEET -&E

B EFEAREE T RERASERERE, TRERBETENE—ZEHF -

{h. FEFRRERZSERNNTE |
BAFENERERERBHEE FELEENES, —EHBRERER, HAER
EREFEEHZENEESN, FEREREY —BERANWHR BT LERERN 2% (Snow
& Lohman, 1989; Linn & Gronlund, 1995) - LB RIEF S RI 2R B 2B T IRNFIEREEH
Z2vHEME, EREBESASRENRALCESE T E Calfee, 1981) - RBEAR
BREOESBHEE, REHBHESTFNEL, SENRSEFREB IS HEERYGREE
HI%H H L ATE A58 (Snow & Lohman, 1989; Gagne ef al., 1993), WL, FHEEIEE
MBEERERLE—Z2EFEHE, AMEREMRETNTEC A e RIR I AR E R
HEMLEEE, SR - ENE—ES, BEFRRTFTENZEEERMSE—ES

— 10—
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FH.(Snow & Lohman, 1989; Niemi, 1997) -

RESREMETD " FRELEF(HRRT), TREEE) , WAERET, EHERE®
BREREFEARDE)ERERENRR FWEE, AL EEEENLE
B, HETMEERH2AMEERARRS 4 ST EAMNSARNELR, RUES
BUBGI2ERBAENEE, HIFFENERAFEE. FAES - £EESS2RE
AN —ERERBER, TURRHTIRENNESERATEXEFZE NHEECH o
al, 1981; Snow & Lohman, 1989; Smith, 1991; Kindfield, 1991; Hackling, 1994; #5HE . BRiEIR,
1997):

O HEHEERNTERER, SRERENNSEES, FaiRfss TeEEa
. BRBERWREE - BTFREH(Chi er al, 1981), R LB SERE BT
WRERSE, AEREEEHBRIFVEREMEABRELSLNEESR, MED
BHNEEWREREFY - Kit, IRUBEFBREZEFENHFR, TETL
HRADEHHEE S, FREESENBELN, SBHEREREEVRSRM, BES
ENERERTEEAFAR, RAZEERHRE -

O REFHBEORRP RS, HFEELMWERE, AEEREEREMEARTERE
BT 3K B S (Misconceptions) T2 (Kindfield, 1991; Smith, 1991) - EBEEER, &
BRI P REBEMBAVRZ R E R, DREERIER - WAREKTE
FIESEREL, TFREZERIIIEE - WL, BETEREMNEREEMERANME. X
MRS, MUEERSERGSEEESS, NTES SR EES R RENER
i, BEEHCEEERTENRE, WHLUSE X MEENKEIEEEE -

(S) BN E TS, ERREWHMED, §IEfEmRe R (EEs Es
B, EENE. BENESTE, SEEFREREL(Cheral, 1981; Gagne et al,, 1993) -
I, ZERFER R EEENERFME, BN E SR S A R A AR A AR
MRES RN SRR - BRNERESESUE RN BRE I Rl RS R PR
EEBEENAL, BEEEEREERRTENSR, ETHEERME. TXNIE
R, BESRUEBERBSERTINER, H2ANSEEEREESEEMFELEE
HFE, ML TRENSESRFHEILE. SHVEE, T EEELENTE.
LB (Placement). =, 2EHEEEEHHEINEE -

BE. #55E

BB, TFRHESEF=FHEKREY. HERH - EHE8E1. b, BEEER, &

— 11—
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W BB RBESENEETE. RHAENARYREY. EH2ENEEERL
Dz EBHERENSE - BARTHARSRAMEECNEERY. RREREEFNR
BE - Wit, FEURERBRASHSTNEYE, CREUSEEHEEEAD -

BEEZIALEENRE, BERRTECHWEREILRSERE, MEFRFALE
WIS BEHINEE - BT L URALES SRR EFENRAGR, £ElHEE
HERE, BENSERREVERSHENABASTNEREREARERE - E1E
MBI th B —fEE N ERE | R85, 3% (Gagne, 1985; Yore & Russow, 1989), HiE 5 Al HE
EEENSERRTRBABARENESRE - Hit, MEMBERTFEZERR, T
ETUFEE—ER, ATMCEERNBEETSRBELEEEROBE, MAEMEN
EREGDREEOEZ FRES, WEBBEIVEISIE (Construct validity)(Snow & Lohman,
1989) -

ERERN. ANRSHEEERINOEBES2EEBERWEIST, BABENEENY
(AAAS, 1989; HEMHEHET, 19972, b), AR, REEEHFEHEREHENTE
FR o BE, EFEREENTERNAZEE R O EEKE B2 E (Computer assisted
learning, CAL)MFERERI B ARME &, G H B EKNED, ERERERECHSZRE
2 LRSEE, YRR B {EFF B (Performance assessment)i)—EH R = -

LEVR
I HETHERER. 1970). BEFEFRELE SILfEFER.
C BERFELET. (197). ERTERERE. ST EFER.

5

2

3. BREEZE. B, (1997). HiBHETEG =), ST EXEFHRT.

4. FAEE. (1991). LEHEZFBFHEGE AR, PHHHEESR.

5. R, SEE. (1997). 2L EEERERTEBERB AR BEEFET,
5(4),529-555.

6. American Association for the Advance of Science. (1989). Sci. for all Amer. Washington, DC.
7. Benton, S.L., & Kiewra, K.A. (1987). The assessment of cognitive factors in academic abilities.

In R.R. Ronning, J.A. Glover, J.C. Conoley, & J.C. Witt (Eds.), The influence of cognitive
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8. Best, I.B. (1989). Cognitive psychology. St. Paul: West Publishing Company.
9. Bodrer, G.M. (1987). The role of algorithm in teach. Prob. Solv. J. of Chem. Edu., 64(6), 513.

10.Champagne, A.B. (1988). Definition and assessment of the higher-order cognitive skills. Nat,
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The application of problem-solving on the assessment
of science learning achievement

Kun-Yuan Yang
Teacher Education Center
Chung Yuan Christian University

ABSTRACT

One of the major purposes of science instruction is to foster students to be a problem solver.
The processes of problem-solving involved the using of declarative and procedural knowledge. By
means of problem-solving, it could not only help science teachers to know how students organizing
and utilizing their knowledge, but promote students constructing knowledge and thinking actively.
In view of these advantages, it is a suitable way to assess the achievement of science learning by
problem-solving.

The objective of this paper is to inquire the availability of problem-solving as a  assessment
of science learning achievements. This paper was organized into six sections. The introduction
section clarified the relationship between instruction and assessment, and argued that it was
appropriate to use problem-solving as a method to assess science learning achievement in terms of
cognitive psychology and constructivism. The second section analyzed the nature of problem-
solving and the relationship between problem solving and knowledge. The third section introduced
the strategies and processes of problem solving. The fourth section listed the differences between
the experts and novices on the science problem solving performances. The fifth section described
the implications of the results of science problem solving researches. The conclusion section
contained both the remark of the relationships among instruction, learning and assessment, and the
future development of problem solving

Key words: Problem-solving , Problem-solving strategies , Assessment of science learning
achievement, Secondary school
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