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BN -« SRR AR - TREBAD R A R T RESEAL » 25
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’ Exemplification ‘

BHE A AW aeMRE - EE4 53 DR ER) 7
PRETE RIS > R ZH S R H o] DIt T e B R B
PRIEHIEEST (NRC, 1996: 23) (AL > AFEERSE
DREBEEATRIERER TR 7T ZUREE: - minT EEUR
FEA R B GR B H AR -

RALHZHEFELUBEEERNTXAEH
an s =B EENEA - £898 (exploration)
#% BH (invention) ~ #f IR (discovery) My & = :
Karplus ~ Renner ~ Fuller ~ Collea I Paldy (1975)
# i 1Y £ 9% (exploration) ~ % & 5] A (concept
introduction) ~ % ;& & A (concept application) [/
X : Lawson (1995) FRHIMJERSE (exploration)
FB5A 511t (term introduction) ~ % & & A (concept
application) J & U 38 B BSCS th & Hf L E
HEE A B B A (engagement) ~ £ &
(exploration) ~ f# F# (explanation) ~ 5§ # 1t
(elaboration) ~ #F#& (evaluation) (Bybee, 1997) ©
(ARG L 2 I A — B AR E 0] DIZRE » w2
MBS 7E S (NRC, 2000) B ERFEAFLE
R Y ELES TR AR - R FE SRR R
AFPE G 1 - BRI B R E R PR ST
i) B RS DUE B AR BT R 2
VERTRE : B IRBRERBIBRIT AORE » R
& B RS P A nT BB - R nT HE IR
RIS > 2P R H CHUMERE B4 208
Frf M FT R s -

BI753C (2002) TEAFEEMERIEBURE K2
PRt SRREV R EENEE » WATRER A RIE
WEBEENER - ARgZEEE CHEEER - £+
BB SRR AR ) AR o T HRESAS R
FEEE B AR B o ALl RIEREERER 7%
LEVEREE BRI BRI ) B s
ARES RS B AR S ERR S > il BB b
g o PRIEE MHIBER AR CRRHERZE T B
0 o BEFESEH - BRIEH R ] LU ER AT FR
W FEAEERREGRE ~ /gl ~ BRI ~ 0 -
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BEFITIH o LOMRTEE [m FRER i) 2 AR A HURE
BEE - FIEERE - BIEEREE LU B SR B
fig > HPIEF DU B R B HYIE (M R - R A3
FIENL (A= > 2003 ¢ EHUH » 2003 = BIZSC
2002)

St bR - HEIRE BERY - U EREIN IR
FHEZRARE AR ~ SRICERRIATE - IRER R
EASE TRIERGREEA ) B TR RE ) /HWIH -
MERZII A B B - A 75 50 A 5 TR B2 RERY 22
& o [AIHt 7T+ $2 Hi L PCK (Pedagogical Content
Knowledge, % [ £ 5} 05 Rk ml B P 25 AH B 1 2L
EMEAIR) AR A — EH R B R B TR
i EEREREZRAE TR RIS - 2R
IRELAE TR R AR R G n A TR R ARG T IR -

&~ HARBERAERIIN

FUR VS MRS () B2 R A G A 1] A 2k
FUEE L IERRLAIGE o RINIIRTARE &
JR R B B G P B MR RRAT T 0 e T IR AR
PR > BUMBR T AR REERI NS - SR ARFE
AL C 2R AR EEG A > B HIRREE
A o 2R R AR 17 52 BB RN A B
SeyRIINEIE-Z - WG RN A EIPYSE S & JiD|
773K o BB AR A AT ST A 0 DA A
%5 o Shulman 72 £% H 7 i B 2 ik 2 PCK © il
R PCK [N AEMBUERER S — N —
TEERAR - HLEE AR E R~ PR EEEE >
]S EFER A A [F ) B BRBELAE ) » TR EAT B CLER
PRI T DA ~ RE I > 0 BT822
(Shulman, 1987) ° KIAZAIZATA IR g 22
Fb o [ Bt R0 7 2 2 B R R A Y > DR,
AN LLER AR T LABR R 77 2 SRR BRI N A -
Grossman (1988) HIME— 7 PCK £ : (1) ¥
RS —(E 2 AL sk 2 2 77 B AR 5 (2) WA
s (3) SRR EBMIARR  (4) BEM - #
BRI ~ SRR o



St 7 5B POK TR %
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King {1 DeRuiter (1991) ; Magnusson ~ Borko #lI
Krajcik, (1994 ) : Magnusson ~ Krajcik I Borko
(1999) KEBEALAIVIESR (1997) % - RAREA
— L8 PCK RN 7t &% LUAg Rl /7 2GR BH PCK [y
P > T 56 1 B A A B SRk 2 > Ph T (e
AFith e PCK HifE » — @ B RAF A5t > 75—
AEEER 7 LIE S8 PCK M2 » 231 PCK
< Wi > Magnusson ~ Krajcik 1 Borko (1999) #3
BRMERHE T PCK 2 At B T PCK Y AEHH
AN 1 (R SALE A {E BRI o (EEE R SR
127 EREEED T EE S AR E S ) - SRS
() PCK ZfiAG M & 52 8 o HItLIE n] SR P S 2 2
BB MENIPEME - NIERIEREED L2 B W 2 i
WIRIER T RE LS R ERBUR  TT 1R » [ 1 B T
LA PCK &RGTHERTE - n] SRR SRR AR A 22
BRI R BN P R LUE B RR BV T - BB
(1996) HIZEMH £ FA VBB PRET BRI RAR R
FIIE 2 3B PCK B H AT E B B H - BIEEE A
B S BESUEEFMAIER > BRI B BRI AR
WS B T 5 AT B S SR TS AR LU
BEREAEE - i B R E A 5P EH%
TG > BETS BRI R R ) B H At s 2 A
a0 ANERRLRIGE ~ BREEAIRR ~ BRGSO RERY
#7) o (B 2 R 7B B8 PCK Y B Y

£ B il PCK B BT B G AKIE
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FyEFR 2 RE
BOBCR S
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1 BHEEE PCK Z i
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AT FEUK 222 SORR BT 525 B B N B 2R
e i e o T NS P S R A B SR R S GliE
Fs %2 PCK PBEERARAN Tk -

— ~ BEMFTAERIR  BRN A

BEERES BN B ARE AT E R BRI
NEBIERE R EHRET BT — BN B AR 2
IR Al ZEORERE T B E B2 8RB
7% (Stofflett & Stoddart, 1994 )  {H a] {fk 1 5k 45
T~ 5% e EE e B 2R AR =@ 11 £ ( Anderson,
1987) » HEERIERRL AR T % o

= IR A B BRI AR
TR A (R B2 I BT < B BRI AH Y
PR ~ Jearilie ~ BEREEE )5 -

=~ BUERRIS BB AR
BRINENHBEREE S 7TES -~ 8B4 R
&~ FELE ~ SRR LS H A B BEE T REFT T REGE
FI#J (McDiarmid, Ball & Anderson, 1989 ) ° Zffift
HEREWIB % (BATHEERRITR) AR ZHE
RE RS o BB LR AR B (A RS
IRf G IPLE i SR R B RS - DI B4

B -
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ARRLATR

< I HE D

X R
Sy
s

2 BRI IR
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’ Exemplification ‘

B TE b o FIEE B HLAT PCK & #ff B B2 1T &)
(Geddis & Wood, 1997 » 738 1) » fEET B HLHT
PR A RS R o

K1 BRI B T E)
a EfR : BB - BREINE - BEH
b. HEHAY :

HEfig BB RIGRTIHL A A B AR - ARAREL D BY - SREZH B
AR BB

R HARBER - B THEL B B R RS
B EUR SRS E AR - AR BB

TRIRE A R B BTN - HFRERTMS - Wi - 3F5 - (LgRE
e ~ PER ~ BhFE - BLER ~ GETIE

o BE - BEHBENTESY A —EH - RE TE) - 6

LTFE
o R B TR, - SRR T IR 3T
EREE

e. R4 : $H CHEREPIRAH MBI PR (REHEEZER)
¢RI - JUREIE  BENE - BE  HEREH
ZRIAIR : 51 HGeddis & Wood (1997: 615) e

Peterson & Treagust (1998) 1 £ ¥} Shulman
(1987) # Wilson, Sulman & Richert (1987) #&H
R BERF A A TEA R W RIGR BT T ¥ o P B2 1S
B E R A B A HERE (pedagogical reasoning )
R IR - E8E TNMER Y - Bl IR 1
ZHEHHEUTENE - A AR 2R - B
b — PR HE R HB R ] 2 DDA -

AFFEER AL /STE - PR ~ SR H2 S 5
B AT - TERET T BEREHEE B K
BRI B R B R R T AR A TR

W FEHE BB AT (— A& - HBREZHEZ
BN B AREE ) DL d PCK N1 RS R
ZEEE o AN TEAE 22 B AT B R N FL AR AR T
RN » T T (AR - G (EETT - 3%E
HIRRIELE 22 B A A = (I BEAR AT IR B - 1
PRICMARERG RS AL TR T LR S 4
EEENRAT RN IMMS B (GERAEE) FE84
WEE - ALl EF ARG -

Bt~ JEH] PCK 3cat BT B — DL TR B
TTRIREER ) F361
SRHLERLL TREZEITHIR B B » 51 HEET
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1. DRI B RE AL ch BRI
AR LR A SR SARE AR 701 - 1K
BHAESUKES  KBIRETE - A - DML E -
B+ -

2, B8 A T o+ AR BT 0 75 A B )
(5 ) -

3 TEAE TR » A I R S OB
7 SPIBTE -

4. DAL PR FAOBAC - IR BB
(AIE ~ BIEBE) T -

OBX : BRUE (AXRE  KBETHEE
) R - REATE -

O%K : BEWR (AR KBETEE
M) B B

OBME : BUETS CKBETEEIE -
%) @ENRE - £F  BEAGRAR
H2F

i3

=~ PR ER L B R BRI AR
(—) BAEENREA BT S
BRI EE KRS R e ~ B
RN ~ T -
(=) efREER AR TEE N HIIE R
PR B2 PR PR AR B > QG DUBOR R A
B~ NI, - RIS 7o SR A
HFH > IRREEEANE o
(=) BAERAEERE SR
H & At B A A S EB KGO E A FIE AL
IR M2 8L o

1

~ BRI B R R A IR
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AWI771E (McDiarmid, Ball & Anderson, 1989 ) °
EiliNEEE=3e COISE> MEETENEIE S52LE-DI SVNES
HUE AR E K5 - BB B A 2T e R
IRy - AR A AR R R B RN - DIE B
BAEEA o DL TREGETHIEEN ) Borrsel : EA
TR HEE - BRI SRS R R E )
B TR - (GERM SR BRI — [ XGHET
HIEE ) BEEEH)

fh ~ Filiah
RRFEABERT R ERENELEE SR
B AT IES T Keller (1987) R i
i BJ Instructional Materials Motivational Scale
(IMMS - # # B #% & & /2 LL ARCS [Attention
(1#%) ~ Relevance ([i#) ~ Confidence (f.0)
Satisfaction (V=) o ] B EREMMERETIVESR
B H7E R BB AR B N AR S ) » ARIRE A
B/ N ERERE R DA R - S8R RS & B
B/ NRJE A B i R 0 TR BB SR
Bl o RIS =AM ETEEE BN SR E
IR E R » WE A7 B/ N LA B e A T
[HRK > T ARERAE BRI GRE B AR A A B R R a
JRE RSN » MRMABZRIUE o LIRS/
EEARERE 113 N (R 2 BE ~ e 2 BF ~ 22/ 1
HE) #EATTERL > LA ERES B 1 Cronbach’s alpha
MARRCER (MX2)-

2 BMERERS P BRERERZEE
nEE HEE HHER B WE  MER
BE 0.89 0.78 0.83 0.90 0.93

o BRERANZA > BEURASA -

Wt 9E & iR i 2 B R R e A R AT e 2R
ARV EE > bR 7RIS BT = (E R
WERNMHS - BIVERRE (25~ &k 7
) Hegi (12 A1) SFH&E AR ZTI AT
FHTHLRAR 2 IR - AT 21 3 B4 NBUE 643



’ Exemplification ‘

* 3 BB BRMET R

S HLZ
IR THfE TEERE
SIREEETT (A) 4.17 0.64
ELY] B FHE (R) 4.15 0.57
B EEEL (C) 3.97 0.66
BEEEEWE (S) 4.41 0.73
HEAR 4.18 0.51

TIRHEERL - R

it ZEHEN | CCABERERA 97 A > ETERHEED 21 (AR 643 A o

A o LUIMMS Al TREZETHIRE B ) BUHa%E
AL RERANZR 3 T 2 MRS BB A
BRRETHE T B - AR R TR B R IEE
L STE I W BB < B AR Y AR 03
B 0 £ ARCS PUfEBIEE R THE « Bigtk - 23
B 001 ZFHFEKEE - HERILIK PCK 3ETHY T RES
HEITHIR BT BERERE S| B E RV ERE BN - TR
T PCK & B HEB R AR AT ERAE - (UMEZ 0] 1T
HIBLER AT R

2% Rk

A= (2003) © DIRFERERTERIIERERH B2 ARAR B2
BLZHEAT - HHFT 15 (3) » 57-64

ERBERR (1996) o EARMEERRIGE AR AR BAI &R E £
WO o RS — I B P AR B B 55 8 B e et
O3 SR (F118-143) © AL : BALATK -

U (2003) o FIFERTCEER IR A B — B A RL B ER SR
RESIZATHIRISE © BALAHE RSP E BT e FThE
AL 0 RHIRR > BALRR -

BIZZ3C (2002) o fEA T ERFEEMA) EIRBIEER o th—rh
FAiE - 60 79-97

Anderson, C. (1987). The role of education in the academic
disciplines in teacher preparation. Paper presented at
the Rutgers Invitational Symposium on Education: The

Graduate Preparation of Teachers, New Brunswick, NJ.
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Y ERAHE AT
- tfiE
FEHE TS
3.49 0.69 8.89%
3.62 0.69 6.79%
3.39 0.61 8.16%*
3.64 0.86 8.35%x
3.53 0.64 9.01%*
##p<.001
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The Study of Using PCK to Design Curriculum in
Elementary Science

Ching-Yi Chang

Tajen University

The study was based on the pedagogical content knowledge (PCK) that was the most important knowledge
of a teacher. The case study was used in this research. The participant designed a teaching unit “trace of the
sun in the sky” according to the content of PCK. By constructing a concept map, thinking about the students’
knowledge and the relative knowledge in daily life of this teaching unit, the participant designed a whole
teaching plan and implemented it. Then we used the Instructional Materials Motivational Scale IMMS) to
detect the outcomes of this unit, the grades of the participant were better than the 21 others’. It was shown that
the designation was effected in students’ motivation.

Keywords: PCK, curriculum design, competence indicator
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