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AN
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AT F O EHERR TR A A SO S © (1) S RN 2 B
R Q)BTRS 2 AR | Q)R EMRI AL - Tigey
AL NI - ferp R PR3 B R T
IR QTR AT A - B ST BB
B o (EPCRTAIAER,  WALERRET T SRR AT | RGN - g
HABOTES - o S SRREE o T PR e (R
BT RIET TP ERIEIEIIS | (O - SIS - TR AR R
PRI BN - BIZERE A | O A i A AR ST S
S8 T L T A e i T ) B A ROV CBI AR BE4
0 B LA O O A AR TR, o
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BIANSFR T ARG 2 S AT

wREREE

5

all

[

* Al

— ~ IR R EEE RN

TR o BB H PRI AR A DB R BB R G T B AR B2 LR TR
RV E TR R SRS - R AR AR P B A (BREE
1988 ; Posner, Strike, Hewson, & Gertzog, 1982 ) -

R E 2RI RRAKE - FHRIEZE Eii TR Rk
A > 1T R ERIRAY AR R B T S BRI IS |8 \JEA T s LAY SO - Frstaidryy
TEEAT RIS - (H2 N AR A DB ER R B A LB EL YR AHAE B
B RIEZE RIS O TR RS R DI AR - BRI T 2
FRIRIEEEE -

TELIREERJT1H - Piaget FEHIRRAERE F R - BIRUR 72 EHS SRy
S~ SeRTRRR B OIS - S HEAE R A8 (BBRENL » 2002) -
AR - FABIEE > 1978 4 Novak £2HH A AR ( The Human Constructivist )
I AEEIE Ausubel ~ Novak ~ Hanesian FUZAEHNE 4 » & BRI ZOE B in s
A SRR EZRAVEERE ~ FIRREE A DL S -

WE A B BN RIS SIS A W SR R T A A B R
o BAEBANEI S R A& 3,000 %685 ( Pfundt & Duit, 1994 ) » BAHHELE 400
%l (REEH » 2001) -

IENCAUANS B SR g R A A i RN S PN B U VTR
BheS BEEER e 2 22 B L TR ST - L H WS A LI BRI B R 2R
JERAME ST RS T I EAE R - DU R LE e i R Rl B R R 2 2 E W B 5 A
F o BIANE AR ZR RUREE - MERES B IBER RIS T (FFARE
1990) » IRE/\ /1 H o SREENIMIER 5 T RIEMESHITEETE ) &k > Bl



B/ NEHE R S SO 5T 45

B AEELER T BB L C RS AT TR S 2 ST -

TEER A ER R BAACE > WUEREME B (RIS > CRSILE 7 IThE
HORES: > SE LS MEA S EBERIRHE TR A > ST R L& b P A AR
SR (BREE 0 1990 : Gilbert & Watts , 1985) « S5EL A LS @ iRl
BRSO EINEE > EE RIS - M e DA S 2T DR -
itk o TR RIS RIS BOS st - LAY » G ARl
S EL ARSI BOHAER S > QIRERIRSR > INRPE B AT E AR LA -
Hennessey(199 1) thifs i ORISR - FHIVRZ S ERGSEME - F
I EARE B IIE DT » BRBHERIE T i 1 S AT AE -

TR H A AR RS U AR NE AR RS T, B
SRR N AR AR ST B B AT BRI ) - SRR RRE T H H AR TS s g SR
1T~ VE2RAER ~ REARSE - AR Ra R ~ MR > SGRBERR SR Ry
T > e T AR BN < (BRTIARREER > 1993) - MU HiRET T H
PRBLA TR ) BT RS ER » TE B N AR BRS - E R
BEEVA TS/ KB ~ RTEERR - ERTEAVIROERE 28 HDE R FH A iR
DA AT EA v A REF S AT METTRER P FE RS A A e ~ i
o GREF P AR EFE R SEREE A R B ~ i E RO ST
M ~ BRSO - IR DAL (A » 2003 ) » IR il - fLER iR tH
PR SAE B NRTTRE T AR 2RI EL B - s AT R S BAART
Mg AR S5 A » RIIL - ANMATER FH AR SR B S\ R e (S B e B A
AN R RS - R BCR B S B AR LA TR R T B

S -
— -~ SR ER
HLRA SRS S R M > ARG A = (OISR STios e

HIE TR & B E IR QBRI SO 2SR B R i o L AR
R © Q)AL S SO S S R o A 8 -
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& - SRR

— B TR AEE

/N IRCHIETERR Vico BPATITVELRE > 4 von Glasersfeld (1996) 52 Fy 2/
FEAYICHERE - S Vico SEHRRRITIFE VAR BNSE L 2 A MEEEEAVE
Sepr it tzeny - AMRORSER - YUEEHE BTSRRI REE - SEPGERER R -
(R E R R B R A AR R » ARSI 53N O HE S B,
BRI A e B -

TEREAL O ER SRR ACE - e+ F S SRR YIRS 8 (SR e
1992) 0 B — ~ KRR EHEN R 2 - e i AR AIRE I (ERE AT £ BRI
[y - NI - 2T S B S A e < b BRI E AR AT
SHEHAERNES - B BARDIRe R B EENER - HAE RO RMATRE R
HIEPIIILARER > T R BAAERSR E S - FrLUERE £ 2SR
B A E AR SO T B Ry rhu DA BRI ) TR AR ECR IR o K

" REURTEEHE SR B MO | o iR ARER AR [ R SRR R
2 S ER A A S A H Y (B0 > 1996) » NI - AR R - 2R AV
RACET TR > 2R R (s 5 = DA A I EE RSB R I
DAHH AR T A B AH B S A E TR A - — 7 1a o w] DAl A SR
% > DUESiErREITRE e o SR (1998) iR AR FBEENT TR
QU (1) TARERAE SR A QMEIERIE A — (R ¢ (3) TIEE LR A
(HFFEZLLS PEEAE MY - S)fFgEt A i ohiths © (6)mRriEs) « (TIKE
EAERREEE  (QFGE AR E BRI E ¢ (10)E s
MGkl © AT IR E T AR T A -

=~ BrsdE R
Piaget (K EE M5 (schema theory ) FYRMEMBEANIF AR T LAY 1% (5
#01993) - Piaget RS ARSEAEIA T - BIRECE . BT

MR EER - G L ) BT RENIENG ORISR (3] ARA R
1991) + ot T a3 | AOBERREET IR0 (Ff » 1994) « bl
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TSRO | BYE S A R E e AR AR A R S A RS AR
EHRLER S RS — 2 - MRS RS R R 2 - DUN HSHE AT I 24
BRFIERER AR

(—)CCM HUE SR B

Posner ~ Strike ~ Hewson Jz Gertzog VY A (1982)1 Kuhn(1962)iyf}E2 Hi s
J& Lakatos(1970) i) fff 5% il R HARH EL AR R B0 | 20 T S U i =
(Conceptual Change Model,CCM) » fil a8 M b S B A Wik - — R [FME
— BIDAB A MR B B T G2 © S5— T S e -- AU A e e DA BT 2 52
F RTINS A RSN DA O R B B - [ AARAS E RISl -

TR R RIEER BAA — . O ry AR AGRH AR M MR SE © Rl - 22/E A
A—EF LR EAR - T ARAHRR AR ERE - oLy AR EE R - i
S - BUERRELELA ZAHEIY - ARFR SESHT BRI By T R B 5
R E T » RIS SO B E S EEL Y Kuhn BRI Siay o M0
Fe 7 A M S O A DU R R - (DB B B B ML & S A i R

(dissatisfied ) 5 (QFTHINESAZTE AT DAE R (intelligible) 5 G)LERIBHLAES -
HE M EE SR (plausible) 5 (4) Frifbe 2 S =1 (fruitful) -

Posner ¢ A\ (1982) F8f ¥ RBLF FE A ML AN S Al B S S i Y
Hu o EEE P8R - B0 TR EIMEE IR BRI S - FRefi Tt
Pz e HIENE S IRBLE TR d e A S RS L AR - A EEE
A0 H AP RIREE SRt AL B - W o A A e

Posner %5 A\ HURE SIS U CCM)AH E RN Sl iy S B ML - WG DA
B AR SRR HEHE AR IR S g B - a2 2 2R 2o & e P ryER
Z— ° 4[] Hennessey(1991) ~ Lederman(1992)Ed Pintrich(1993)EF4LFF Posner 5 A\ 2
CCM EilGfy3 FE R PR 20 T HAWGEANE . ~ ik - Raksg e L% & -
FERFTSZ LR - BAE 1993 4F > Posner 5 \GH#RHN I Toulmin (1972) HIKES
[:R& (conceptual ecology ) HYEIEL » BRI SCHIMESUC# B R 7 ELE Y IE

1. A ERGREE A H RS ARE - QIE 2 ~ A HEITE 2 sk - I H

BRI BRI S 220 ~ JEEE - iy - EOEK - HAR ~ I BRI
B & 2R IR 7 ZEAR A 8
2. B THIRER R S S A M 2 N A B B i R ]

C,Dﬂb

& o NIt - B
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SRR R A EAt G 3R P A8 -

3. SIS A S RES LA R SR BRI [ BB 2 AT

4. WE A REFE R I B B S TR S

5. E S ARG A BB E R TR Y -

TEIE (EHE EAYERER AR - (i FI5aER T8 B Rk AS R Bt M P A e R B Y
L8y BLE5RER 7t S e S e e B f RS -

WIS ST Pl m AR ~ PR ~ EERGE =R TR SRS
IRE S TIRRE (status) o 5 —HEQRERT & B2 - FUIRREBRIAZ AL S fail -
CCM HiGmad s WHINEIRREE - MESUUE N T RER A » BT SR LA
SHUIRRERE A (BIA0 > SRR ~ 252 0 Wad a2 m 1) - HEEH
EE RSB FE A RS EZE (AR ARSI ) » IS8 F R ks
e BRI ARESHREE TR - HEEEH AN N RER 28 aas -
FEDE R SIIRREIY - MESARERTNER#E At SRS/ BRI E

"HGHETHIRIE ) BETFERIHER] -

B AR E R SRR BB S Bl SN S O 2 R0 — 80 G — R
HRE R o S EEE TR SR SRR R - SR AtE A - ERCREEE -
fa PANE T ESS ~ RS HAME ST o SHA RN SOIRRE JE KIS BN IR SR
QUUEBEER A - B RS ETRERENM S ZHIE A~ F RS AR AR
B ~ SPEL S ANE BT TS TN ESE - e LR E B RIS e
EARNESIRRERIHE - (status-raising) FIE S/ IRRERY |~ [BE (status-lowering) B HT A
[FIRFAET T

A REHYAH A 14 245 anomalies )~ $HEE (analogies )~ [3IFi( metaphors )~
il (exemplars) ~ [Ef5 (images) ~ 3@E1IFEESE (past experiences ) ~ B HIERIIRE
[f] (epistemological commitments ) ~ ¥f LB {HFU% %5 2 HiME & ( metaphysical
beliefs ) ~ |F =1, (affective domain ) ~ [ 5E R 22 DL EAAE%ZE ( Strike & Posner,
1992) « (KIIHL » B EAL 78RNSR - BEN A RRE B HTUE - I
HRE A H B2 B B IR A RES A - Rl A vl Re s A G
2001) o

(Z)Chi BYAHG R
Chi (1992) DIAEGEmi BRSO ATHE SRS - MRS R%)E ( matter) -
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W2 (process) FLOEY (mental) FEH o " PPERER | FEFC BIEREY) WAL
TR ~ AR, 5% T SRR ) RSB AR P YRR R B R
NOTRETBR ~ MM ERIAC AR F DA R 20928 B FHRIAH
FEFfERY CBI( Constraint-based Interaction) 7485 ; T/ OLEZER] | R0 EERE
73 o sE R FAEAS A] M B M (incompatibility) - & SEH EARFIRAYEETE -
K IS A PEIE T © Fraaiitedos - fan R RSN AN AR B -
A AR Se R RO - T R SIS BT 55— (e S |
it S ] 43 B AN T IR S U R s A e S T M i © el
KORINHIRE SO - B ERE UG HI 38 AR AR R — AR s A RE & b T Ao
MAEES A FIRAGERE « #1552 » BIRFE—RBNRIRE R B o - Sl
A 5 S HIE IE (belief revision) « JEAIRIHIRE S U LS BHEAE S e — AR EHE
fiE(migrate)E1| 55— (A AHGHE - S TEXE I BERS  RERR S AR A i
ARSI = EAE FEH A N/ allE 2-1 -

FIEé???IE/\]J N F%EE’JJ N r,TE'E r*/J\EﬁZﬁ\J N rﬂfﬁfﬁiﬂ/ﬂj F%EE/\] J‘r%ﬁgg X EI/‘JJJ
I~ T 2R (B ~ FERY) FE ~ 185

FIH ~ V)

NETE

B OB BT FTI RPN - AIAER RN FEREEE TE R
GBEES)  GHEERD B T (g ~ )

N\

ECIS[SIONE o .
G oy

" EH TEL o TR, TiRLTEB
(e &) Fo) o R

2-1 SRR AU (Chi > 1992 1994 {21k ¢ 5[HEBSSUL - 2000)
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TR < FRURESUSCE G L NE -

1. ARERARIRE S CCS AR IR S0 » W& SO a2 H
A -

2. BHEENE NG IR R oR e ~ B0y - WSRO S B ARy s
IS SR SR BB 2 ERY - WLOIIEER ~ R TRURSISES S
i s 2R A - QRS DU e N A S BN 2R - a0
ST Ty

) HMEBEARIEE

Vosniadou (1991 ) BEEEHY LS (mental model ) 435 —FFfE= - (1)
WG (phenomenal model ) ~ (2) [A[{fbfET, (assimilatory model ) ~ (3 ) FJEEfE
7, (scientific model) (5[HERSEHT > 2000) - FTaE " BIGAE , fi5—FeiEll - —
FEASERIIAENE > ANER R E K R R EGETHY - el | R f5— |
T B CEEREE - — X RAE RIS SRS - R S AR
= ANER R E R R AR ERE A Y - SOA] DA IERAE R 22 Hh 2 [BDEHY -
e " RIS BRRERR AN -

Vosniadou (1991 ) SEFEEEERIRERNI A —(ERIIRTRRANE - ROEEL A
L& o TSP BN &SI AS S A 2R o R EBERY B SR (naive
framework ) o S5 AR e A 2 PRI R 52 SIS RS FH Gmt SR » i i e R R R B G
DUHERIEARAIRE 2 R - BB AR B Em O THR 2 B Y E IaRY » (HIE BB
FeR B Em Al 2k H Y H A s - it DUE BB i R T IR E B H AR B R Yy
THR L AHMET ST » g E A SEMET -

PRIL - MRE RSO I MR @ AE - W H AT DA B =

(enrich) B{EIE (revision) - fiTal " & | R E RS FLEE GRS -
i "MEIE ) FERERIFARME R - THREUE SgeE -

Carey (1985) WS E KR A —fE " DU EmME (theory-like) | AURER
ke » B LB AN S S B AR SRR I W AT Sy - AR
JE 15 (acquisition of expertise ) i/ ES (L @i s » [ HLEEHEAE ( paradigm shift )
BRI S -

(T9)Tyson £ A\ 228 ] FE B A
BT HERFAR - BRIEEREE < IHTE IS B RRGm S a3y 2 » HNEE
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FHUTE BRI A T HEE—JEHIRERK - f7 G BB A H S U A O %
B> e ERRIAEmE AN LARRRE - 2 Tyson A (1997) $&H T 2 HEAEH
RERTB BB O - Al 2-2 -

R REET R
i i
A

2-2 el SR —(HA RS (Tysonetal. ,1997)

FEME N - BEAE DRI IAT. (Posner et al., 1982) ~ ZERERH G S E R
AUEIEL(Vosniadou,1994) ~ HEZHY ARG (Chi etal., 1994) B0EEIHEEL[HIE)
K% (Pintrich et al., 1993 ) » fERMER OB TR E T LF & - S EEUR 2R
iz (epistemology) ~ A5 (ontology) Eiljit &/ & (social/affective) =& [r] 252
B RS (5B PRIRE © 1999) -

FrE DA R BIER S » ANHFST AR FHAELES  ZHKAE Posner 55 A (1982)CCM
B AT TRE SOOI BT E) - 5344275 Chi(199D A GG - (R8RS [
R RPERRIRESAE I B PRSRE ERE AT ER 2 AT R AR UM SR > Bl
FIRESUCRHIBER T o (H 2 HEE ma il B AR e B2 AR R S iU 2 N Y
AT A S A B ~ TEERIAEE - Bla0 © RIS NG [REEE TR ~ 52
SHEBRIRE T - (BERIEERIIRA % KRR EEES - 2
A B T A BN % ~ DLETRR HARRBE SRR » #EILE G — R G » |
(B2 A B S SO A B -

=~ PR 2R R

Driver £ Oldham (1986) $eHHZ TR 25 8 — WEEAINE « (1) B24FE
ARG - (2 B AR A kAR > (3 DB EE & 3% 2Editi - Driver £ Oldham
P A AAZAHER A AR AT ZE - ARRIBIE A R B O S B e TR
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HTENL S R ZESE - MEM SR AR E ORISR - 8RS FEETE
S CRIRTRERE - T S8 s AU s ARSI -

Driver Hil Oldham i [ ot & H 28 #8200 22 B2 . ( constructivist teaching
sequence ) > i& =LA Posner et al. (1982) Frferifif i@ =, (conceptual change
model, C.C.M) FHEmEmER Mz - FEHIEFEHZ PR ENEEE - HEE
A A S EROEZE - WASHR G  VEE o MM ARELTRORES: - I RTS
GRS » HZEREEANE 2-3 ¢

it Z Sl pal il

'

""""" Y BlHE R

E \ 4
; Rl EA
gl | R AIISy Yites
<
HU l
oo —
T TS
5
w
5 RIS
§ S
| FE FR BT A5
g !
oo [ A

2-3  AUEHERFE L (Driver & Oldham , 1986)
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(EE BRI 31
Driver 5 Oldham (1986) SEAE THEE RN | BERR » AR
LI M LSS ~ T S MO M A R AR > %
SEHOMESRAIANT - WS - W9 - BRI SRR RS T IR e
CBI g4 » T A RAET A A A M et » (S T BT A
HRASES i LA ERIL ST - AL F R R R R L 1 FL R
TR HIB S -
(23 AR e
Driver 8 Oldham (1986) #UAAE 511, IEEY > HEITAIBYE LS (i
(P AR » — Rt A SR FRMER - 1 FLAS PRSI > IL L
HABEEAERS T - SURSEREHEBHSE I BGE THEN - TR e 2r
¥ > St EARHE A R VA I -
(S)BLEAB B
Driver J Oldham (1986) FUSATE BHAEARAI AL ) AR > 4045
1. RIS
B A T LU MR AR U L BRI 3 - R T
o SESIACHURETE WY SRR CHIE: - FRR LROMR
T SES R IR R » SRS OO
SIS M B PEA RE L TS - IR R L
HEHOTEAE » SHRAT E A -
2. REBEERAISE
DA - SRS S SRS LR 53— (R
RS B L R P E BRI S B2 58 » F AT - 5
T A AT
3. BRI
A IR L BRI ~ VBRI - RN S
SR TR A A B FL O 5% - i FL B U ] RO EATT B
TRIERINS - £ T W RS R RIS AR
AL RS AT DRI » TR ERERRES
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MR EEIE - ER s E AR -
4. FHdi
FIASMZ % » ZRNTERZ SR B AT 2R R R IR 52 - DARMEEY
PR AR - FEMBEEZ R RIS o SR LR B M R 2R AR
DLUS R ZZ AR » MR 2 IR AR R BEAE R R ER 73 » BOSASE T Ay
T % (B EREA FEPBCE M AINGS » TSRS -
(TE) FE R R AR
Driver i Oldham (1986 ) #UE2Ei=1r " EF#TRORNE | BEERrh - BRI LIGE
FH— 2B R A S R ATE B E A RIS - LRI S A S RS Bl
Hh R TR L o [FIRE > ZETLAEIN AR A B B R B AT NS © TS RE
F 2 B T R AT R SR > SRR S RIRER - 22
HE TR S R R AR - HRY 2R A AR LA B A Y IS 5
ARSI -
() BB AERE R T
Driver 82 Oldham (1986 ) #UEsis{r " [RIBIRENERGE | FEEY » DARER el Al
EEE > AEREEANEEE O A EE - R LA RIS - RIEEZR
S o BB B PRl A NE B =SS - SRE B A YRR AETE
BHRR ARG » FEAE FIREEYY - AIEME LU BB ITERIEIE -
DUT B ~ S8 FH L 22 S AR T I 2T T
L LEBIAER Sy + BEE2EY (1999) FEBI/NY T 3bERGERE | BT - 2h<3€ (1999)
TEB/N TOCIEE ~ SO RATEY ) BT ~ BB (2001) AEER/N TG BT AT
% HIT ~ BAZE (2002) fEEE/N TORER | BT o HE DABE AR T T
B RS RIFRIREN - FUEEFIRY - TBd#EE (1998) {&i% Driver Hd
Oldham (1986 ) HYEEFRILRE » WS AL B FR EEAR e 7 TR e s
g (CEERH) - (AP E MR s CHIEMH) » HHoerRaEsl
SR BUR R SOR ANTE R -
2. {EBd7} 716 > Hand i Treagust( 1991 )L 10 fERE2AE B3 H5TES 52 > LA Driver
B Oldham (1986 ) ZUERAHETTEEREE - AN T & SoatEaf & -
WF5eAs S8R Driver 82 Oldham ZiER A Y B2 A SRR LT -
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2~ R

DUN EZ Rt sEaat ~ e s ~ W5t L E ~ feiefy ~ EREiRE )
M IILAGAL -

— - WG

AWIERIRE ~ EARBEAIMTE L - FESER T g R e ) T
AT ~ PR ARG R ERE AR T ~ M B o - DU SR B i g it
PR RIS LB S ~ Aatef s 8 R e A IS 1 -

= RS

AFE L BEMHTERANE B 5 AURMSUE T2 AL - e MW FE
DA 5 EHUSRAY T 200 TL AR = AEERN e A (S AR A Fap e 52 - FELARER
TIIRET 23 R E B BRI ol sz i R e s 2 R Bl 252 A
ZEET—E > DI " SRR S S (BT | 50T BRI T 5
GIATT - DAHECR I AHAC DA B T RsROAHSS: - 6 H. TSR SRS - TRBEEENIERS
HEBT  BEEIT N2, - BRI SR DU - etk - (EZERR—
B " —E R SRE (RED -

AT TER Y - B (E PR T =g RS (R | s
W7 AR ~ th ~ i =R > SRR B e B A7 - RN 12
EREAE AR R TSR T 2WERK - SR HRERRE N GG AT » S5 E
By 6 (7ERE - FIMEZAERRT - RRCSIEIRYLEEL - 2RI TR S 2 Y 1
e -

= WRIE

(=B R SS
KRB 25w 3 R RN S s/ ME TR R T g R SRS
(1994) > JFEEERA Two-tier FYRTE /720 » RIGHYFEEE22% Novak H1 Gowin
(1984 ) HURE-SAER (concept maps) {F32: » AR RIEHIIALE =@ i3 H AR50
53 BRTR T g RRRE SRS o DIEETE A S A NSRRI AR » DR 2L

Iy
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Bagat L2 - WS e I -
HOMELL > FkEl N E MO B -
() FREREIERER NS
BRI H WA 2 EWH T TR RINISU ~ BUN—2NFER E AR B R S
Fre SRR S ~ S o B fEAE 1994 FEFrfl T BRRaii - fits ) WINSHRELM -
o TR R~ T KIS TR | T RN T RS L PUMEEET 0 2R
PR E R -
()AL ATHIEE R B M IR R
227 Chi, Slotta il deLeeuw (1994 ) ; Ferrari B Chi (1998 ) #$f2 7 JlizZa 4T
Jiik o SPEARMIFHELIN G - A3k 3-1 ~ 58 3-2 ~ K 3-3 - GREREAE T APRERGIEIG
RIS ) T EGE - BT BN - P BB RIS - 2K T fiRs

LA B/ N Rl i H m R

e

BRI AH B AR A B i s Y

7<3-1  YyEsEn s BRG]
s | WEEE &S BT E 41
Bk [[H# Yya eI LAE ARG (R - R~ ke | kAR R T A AR
(block) SO~ THEE
Cn (Hfg YrE R DS HA S - B - RE BRI S AR MR~ IR
(contain) | KYVEBCEAHLL | FEF HAeHME
J& 1
Mo |FE#fj(move) |V n] DAHIHIIRS | 2 ~ HIAE ~ 2K ~ B |BEMERL TAE/KiAHE H FRY sk
sl i T PN
Re |fkE(rest) |PVEIFHSNIAE TR ~ A0 ~ 47 10 |BE MR RS IR A A — {3
Ji ]
Cs |1H#E Yra ] DIaaRER RS - H5e ~ BER |5 T
(consume) |
Qt |#&E VBRI EEE W B % B | RE - M — iR
(quantity) |5 —kkZ% ~ —th F (BRI - iR - —BEERER -
—& - ’E T NRA ~ BAig#iea v
Co |Mhgacy |WEEAEACM H (ELEMHA R |BRINVBICEmALE » ey -
(color add)  |AJDAcir%E 2! HR K IR BE R R IR
Ac |ZEE YyE ] LLBEREEN | B~ A B2 (BRI AR AR BR MR TR
(accumulate) 5%, B85 LSRR
Ea & YYE =& A AR5 | AR50 ~ 39555 (BRYER T2 S A e /KA TR R
(equivalent |FCOE(EE 2=V |41
amounts)
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32 SHPHER R PR SR
Rl BmIE R 5]
Da  |[JHERU(TE)  |BHEWI =  fo B i B PRI - WePERL T 0
(distinct actions) |ZEfKPEEH A AR (B TR PR 75—
ST
Bd |G |BOAD AT (iR - FrE L
(bounded)  |fy » i FRIERS BN  FiT| T
SOiPT iyt is e ale
Tm [ FFAT LRI I+ 2| e T RGBT e R IZERR
(terminates) | FEHET T i i1Eals
Sa TR | NRERIIREETTI i R e T AR » WP ER TR
(sequential) | SESCHELT > ZH5D B FHE| TR (EE TSI RAE
et
Ca |WRBIGRN BRI - AR | N ERIER T 2L R
(causal) TR (MoK > FTLL T G40
B A
Gd  [EFUEFR) | (e e (B [ AIAEI - KA RIITER
(goal-directed) | Jy 13 T SRR T T
7<3-3  CBUAHRBIE LRI SR
il | CBIml PR 44
Ua | BOOFE) | BHERGTT S B A O el T B2 - PRI
(uniform actions) ~|PHHHA PERL TR R E
)
Ub (G O FTRE AL » (LR s R T RLIE e % T et
(unbounded) BT
CU |FHUNEY  |CBIABE—ERRIIET - 71| R - [T
(continuous) IR PTLAZEARTHHTHE L SRS M AZR AR PR 2 1L
R
SU|FURFRZER)  |REORRE TRy o FLp B T o R TR TR
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A study of the Conceptual Change Instruction
on Elementary students’Acid and Base
concepts

Wanchu Huang*, Wanchu Chang**

Abstract

This study aimed to investigate the influences of constructivist instruction model
on students’ learning on acid and base concepts. It was conducted to achieve three
purposes - (1) to investigate the influences of the conceptual change instruction on
students’ learning achievement on acid and base concepts ; (2) to investigate influences
of the conceptual change instruction on students’ ontology tree on acid and base
concepts ; (3) to investigate the influences of the conceptual change instruction on
students’ conceptual frameworks on acid and base concepts.

The sample students, who were the fifth graders of an Elementary School in
Taipei. They were assigned randomly to one experimental group and one control group.
The experimental group (33 students) was treated with constructivist instruction model
while the control group (33 students) was treated with general instruction model. The
duration of treatment was four weeks periods.

Before and after the treatment, students of both groups were administered an
"Three- tier Questionnaire of Acid and Base Concepts (TQABC)". In addition, students
of both groups were divided into three levels, namely high, medium, and low based on
their pretest scores of TQABC , and two students were selected from each level of both
groups for interview of " Half-interview Questionnaire (HIQ)" before and after the
treatment. Further more, discussions were conducted with experimental groups of six

students’ concep maps.
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Data analyses included : (1) a one-way ANCOVA to examine the influences of
students' posttest scores on TQABC between two groups, (2) a Mann-Whitney U-test
to examine the usage of students' verbal frequencies collected from HIQ on acid and
base concepts, and (3) concept maps were analyzed to explore the students' conceptual
frameworks.

The results as follows:

1. Average score on TQABC of the experimental group’s was significant higher than
the control group’s (F=12.082 , p<.05).

2. (1) Matter verbal frequencies on HIQ of the experimental group’s was significant
more than the control group’s (U=2.0, p<.05) ; (2)CBI verbal frequencies of the
experimental group’s was significant more than the control group’s (U=0, p
<.05).

3. The result on concept maps for the six students of the experimental group treated
with constructivist instructional model: (1) The students’ conceptual frameworks
were enriched than before instruction, and hled microscopic concepts. (2) The

students’ concept change obviously after instruction.

Key words: ontology, concept maps, conceptual change, acid and base
concepts
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