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S FHEARN A (SR EIRET
Ell oLk e R N e e DY s S
ATRER iy PCK Ak ¢
132503 (CK) @ B4 HHENERE D
RN TTR BN E R -
2. 88013 (SMK) : 24 MRS
BRSNS b R B -
3. HEBEE (IR) « BEHHWHERES
AR B2 a R - LUGB A BT
B2 EATITHAR . I -
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#3 : SPOTPCK R M # (varimax)

oRF RESR P A% 2 % 3 K3 4 R 5
CK 1 0.38 0.34
10 0.43
11 0.44
17 0.54 0.32
24 0.54
25 0.45
31 0.52
40 0.45
41 0.55
42 0.53
43 0.46
44 0.68
45 0.64
KSU 29 0.31
32 0.63
33 0.62
34 0.52
35 0.35 0.44
36 0.55
37 0.43 0.50 0.33
38 0.50
39 0.48
IR 2 0.38
3 0.46 0.50
4 0.48
5 0.34 0.53
6 0.62
7 0.32 0.59
8 0.52
9 0.32 0.63
12 0.32
16 0.33 0.43
19 0.31 0.35 0.43
SMK 23 0.48
26 0.48
27 0.57
28 0.46
30 0.48
RR 13 0.37
14 0.39 0.41
15 0.48
18 0.34
20 0.35 0.42
21 0.45

22 0.34 0.42
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£ 4 : SPOTPCK &HBIMF o8 - 1EE2 - SHRERIBE (1) HERERERE (1) WHER
178 - Bl SRR RS Cronbach o (RE

DBRE & K R e T Iy a if item deleted
KSU 29 3.82 1.17 0.54 0.53 0.95
32 3.78 1.13 0.66 0.54 0.95
33 3.74 1.14 0.69 0.60 0.95
34 3.22 1.18 0.70 0.64 0.95
35 3.47 1.37 0.63 0.57 0.95
36 3.63 1.13 0.69 0.64 0.95
37 2.95 1.19 0.69 0.64 0.95
38 3.63 1.27 (.69 0.63 0.95
39 3.67 1.25 0.52 0.40 0.95
CK 1 2.92 1.30 0.49 0.41 0.95
10 3.06 1.23 0.56 0.51 0.95
11 3.14 1.41 0.57 0.48 0.95
17 2.67 1.21 0.65 0.57 0.95
24 2.90 1.22 0.59 0.49 0.95
25 3.41 1.26 0.58 0.56 0.95
31 2.93 1.24 0.56 0.46 0.95
40 3.36 1.13 0.64 0.65 0.95
41 3.67 1.20 0.65 0.60 0.95
42 3.79 1.16 0.68 0.68 0.95
43 3.64 1.14 0.63 0.64 0.95
44 2.85 1.27 0.71 0.61 0.95
45 3.07 1.27 0.65 0.54 0.95
IR 2 3.42 1.14 0.55 0.49 0.95
3 3.20 1.16 0.68 0.63 0.95
4 3.72 1.05 0.64 0.57 0.95
5 3.25 1.18 0.67 0.60 0.95
6 3.55 i.08 0.73 0.66 0.95
7 3.47 1.12 0.69 0.61 0.95
8 3.50 1.18 0.70 0.64 0.95
9 3.39 1.21 0.73 0.66 0.95
12 3.56 1.23 0.57 0.53 0.95
16 370 1.09 0.69 0.69 0.95
19 3.50 1.19 0.69 0.69 0.95
SMK 23 431 0.95 0.50 0.12 0.96
26 4.42 0.95 0.56 0.21 0.95
27 429 0.91 0.66 0.45 0.95
28 3.78 0.99 0.57 0.46 0.95
30 4.15 1.06 0.61 0.30 0.95
RR 13 3.7 1.14 0.60 0.49 0.95
14 3.54 1.21 0.62 0.58 0.95
15 3.84 1.07 0.68 0.57 0.95
18 3.79 1.10 0.67 0.64 0.95
20 3.90 1.07 0.72 0.65 0.95
21 4.09 1.06 0.62 0.51 0.95
22 3.66 1.15 0.62 0.53 0.95




140 EM THE BHE

4 HBERE (RR) : BAEHHATER S D
BHF TS R -

5. R BWEIAE (KSU) : B4 M
BDERRE P AT AR L A R =,
B -

HAPRTEEFF S Shulman (1986, 1987)
FiEl PCK il » S 2 » Sl sy
SRR BN R o Ty
EREHIERRFT GEEM (5% > 1993;
Grossman, 1988; Reynolds, 1992; Tamir,
1988) L 2B AR AIRRIN RS o

IRt PCK A5l 83 E arah et
R AR B o SN
WA HERMRECENS » flusnss
KIFRES S T ST RN, S T 2
#EENE ) th o Tobin, Tippins I Gallard
(1994) #EHFEAWBIZET 0 PCK T&E
R PR AN BSBEE » KRS
BHBEREL BB BE SRR
TR - SHNSEES | h > 1558 0 2
B S0 R4 BB S BB 2 ST
5o

MR BRI CERE D > FgeE g —
SHBABEBS98 5 0.3 WRER
fiflE (R&E3 ) - HERH -RYBD
Marks (1990) » Cochran et al. (1993) -
PRBESR (1996) > g2 & F (1996) HE =
PCK P32t ) 155 06 A HHEE 548 ©
YRS B AR RS A A o e S AR R R Y
B RMSRENAKTTE  #amniEsa
FFH BRI - (B g
HEEH G SRS R E o

— ~ SPOTPCK ®9%414k

RMSRHAAET S —RIBRET
18~ AI5 SHREAS - BUEHEBRR TR
BREITE © fEEM S B RS S 17 SR )
BBz TERSEY ) o DR AR
SRETRN (A BT SoRlE (&

BRI B, 1995 ) o
1T
SPOTPCK H 45 REBEHIHSEI b
ARINSGRHER > HBHESRE &
B 5 EE 13 REZM - REEOY
RN 4 BT BRI IYs{ ks
EHTFERCRNE: - SRS LT
HMZHEMA R RS S ETHE
& - BRPIT R AEB S RS
PRI 5> B3 53 BB (3 AR 0 53 Pty
FRBRTRBE AT » B 23 B Mmooz
AL (BB AT BRI | B
B MB R AERR B (S ( {9{p8EK
SRETEEVHERES ) - 58
RHHRREUSE 0.30 L > BsgEe
ZRR o WAL K 4 BT 0 HISREN
TEHRE - BB o (G
ML - IhES BB - SPOTPCK Fi
ST — B BRI
IEER o B b 4 R w4y
SPOTPCK RAMES B FZ "y
SR  EWEoiaE -
2.{ERE%ER
SPOTPCK HAME S Bk TRy
HYEEH ) a0k 5 Apr > BlERS
« {H1% 0.95 - AfES BR SRR
TRARIL 0.90 ~ 0.70 - EHBBED %
— BRI B R RN o
33
B SPOTPCK £ — {3 PCK #H45%
HEDEAIRIE » WIZEREE RIS
LEHEMSR GRS - A .
FMRE SR B I (Borg &
Gall, 1989) - FERAMEFILER L »
HEE T AR R E R By
PCK MRE » FEBWI LB e
HREMEITH PCK BETIEETHN
HATERET » ¥ PCK B5MEREE » Bk
HERER AR R R T EE - W
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# 5 : SPOTPCK fIE H5 Rz AR EHEERERNBE (N=935)

SPOTPCK CK KSU IR SMK RR

Y] 0138 0.86 01910 0 570 0 780
h 0.95 . . . . .80
g;;x%a’cg ¢ 0.49 0.53 0.53 0.38 0.34

EFRHAEE 2 DR RERE U
FRREAEMEBNSBRREIEE
JEE °

B R ERE ISR - HIEE RIS
ERBIERARIR S DB A RERNEI 2
HATEAR h AL » LIERHKRERE
ERESRENEE  FEUREIMT
FHEGET - e T ERB ML,
R EZRH - SPOTPCK &
Scree Test #1187 » Al fEH 78
FoNARAFEMBET 20% HBR
& - AHBERERENRR  EFR
HgEE BTN A ERR R Y
20% (iEEIES > 1989 ) » BAR{D
K —ERFARFRELVFREN
RER - ERAHIEEAIRAENHRE
#R9) PCK Pisse B AB9e 3 p A
BRAZERATER « FEEAREE
3% o #& Varimax ER & - SPOT-
PCK A BECESRELSEERL
FAR% LNAEFEERRNORK 3 Ffrx o B
#3hoa > REAHBAR 0.30
FARF-F 208 BAE_FH 14
F-EESF 128 ARNF6H
RELE 78 - 7£ 45 BWERY > &
11 EHRSERBERREL 7 2 SR
HERAEZMEREREL -

AR ERTD AR —BWILHENRE
M HOOERENBERR — (3
A SRA HEAE ) b o TERR PR
B4 MRS  REWENEBRRR
— > —fEEREE= D (FAREERR

B) - FRFE=FKRE 12 BRARA
HiRS - HPEMEERE —PHAMN
B F=EERE_DPEANE - EE
FIUHEmRIB RIS - AEEEEE
HHREDPERKRATER - EERELRE
f HEA-CERERARE » HohW
B ERFE—TRATHR  —BEER%E
Meh LR AR - IR R
s SPOTPCK FiEg Ao &%
b CK, SMK, RR, KSU s &
FETARINHES » SERIBRRIRAT R
RS ATRRRTEYIS - Hh IR CK -
KSU MEBEEA » HETERILE
BRI AR

¢ PCK #9AEIT 5 » IR (CK)
BRI B A BE A (KSU) - #
A4 R E AR (KSU) BEREH
2 (CK) » #MdE 2B %es (IR) 2
[l > SAERRYZPRE (RR) SEEREAIR
(CK) fi2 038 (SMK) 2 EBE:L
BB E (FRERE - 1996 5 FHXK
f1> 1996 ; Marks, 1990) AosERH
$ERIRE DR S BRI -
EENBESRRD  TEERBESTER
Z BRI - DARER LS BRAERR
MEhREBRIMNRRE - R 5HE
HERAESBRERZENRERL
0.30 E 0.34 R » WEERTRES
BRZERE

i BRATRARBRRE RN B—
BN B HBRSHRMESS
BRCMMZER o & P-test IR R
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£ 6 : EF B4 SPOTPCK &4 BRI BELS PR 2 IR E A7

Bt TEE REH

Source of Variation SS DF MS F P
CK s

SR 2854151 23 1240.94 1555 00
BERE 72687.65 911 79.79

2 101229.16 934

KSU »B* '

IR 10077.10 23 438.13 9.44 L00**
HerEE 42303.89 911 46.44

=8 52380.98 934

IR 7+ %

R 18519.39 23 805.19 13.21 Q0=
AR 55538.22 911 60.96

2 74057.61 934

SMK 4 &%

H#R 1889.75 23 82.16 9.15 00**
217354 8180.65 911 8.98

28 10070.40 934

RR &%

TR 3841.45 23 167.02 12.36 .0Q*
BERmRE 12310.04 911 13.51

2 16151.49 934

**P < 0.001

(BR£X6) » BRRRERHES I
FREZR (p < 0.01) » B HEEH
BB TE A R v Bk P O ARl 3
PHRRETRE o WHERE TS e
BB KRR - TRSEA25Y
WAREMEZR R -

R

AL B E A kR R B R
SNENHERRER - RARNERTE
Xatit—12 SPOTPCK Ri% - 7ERHEHSE
PRE - WHENEREFRENAE WS
ERENEMEE BRI F SR 4

ANERR A B AT S - (SR E AR
BB RISRIRARHENE R 2R s
il PCK B3R 50 B M BB S0 A i e o
Bl » FERIFR I3 747 0888 52 08 o 0 F i
A5 Bi0.E PCK A ERIRMEBY - 5tk
W E RIS Hh A R -

FHRH BRI STOTPCK RI% » i
BRI (REILRR - SRR ) BH 1,2,3 £
BATE » (38085 BATHE AR - M7
IR TR ATRE B LR B AT A B S A {EE
R A &F— KRR PCK 255 fit—
FHIERGE o

TERBIR P HIDECE & i > S ks -
—EL R — T B AR % B SR
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o EE o REFHFRSE (Bash &
Waxman, 1982: Fraser, 1990; Rentoul &
Fraser, 1979) 3¢ jR— ol 888 4 SHEE B
(M RB AR R R  (BRELMEEARR
BRI SRISNB RS - 2RIFBRE -
TR SRR Z M o AR EBHRAH T
BHEATEERge S B 2 SR AR R A B H 2R
e IR R RS  WHE T R FER B4
BRI RE - RETRETHHAmS
Bl S - WEETR MR
MERBASBRECEEH TR » LB
WREFEANSER TR TR -

B REREHEEHB AR E hey
ey (ERES s BB ENBERERE)
PERHERNVERE (BEFNRERE) K
IRAERENRISBEE - AR LHIEENEE
BERCSYE BERCEFZ={EM@EHN °
Fraser $8:% 3R HEMMBIREERE
B # &~ — (Fraser, Rennie, & Tobin,
1990: Tobin & Fraser, 1989; Tobin,
Kahle, & Fraser, 1990) ° Fraser (1994b)
By HECEIH—-RIINHPRER
% BEESRFERH IS S R
BEEE - TSR 2 N A KRR - thERaR
W E AR E Of BIZRH B EER R -
RFeATRE AR ¢ BRI EE RRAED
BElEEEFRERLCERE S ENE
¥ RIVERGCFEREHD HRABCER 7
FiAp AR A R RI% < BB REREEE

FAHITFS S A E R SRS R R R
{i (Fraser, 1994a) » LAFHEFIARFTA/
FEERAEARIIES B4 BN PCK 8
WS Bk 1996 ) o FEISHENERE
BRI - AR TREETE
R s FIRSUR S E SRR S DAERER
SEAZRK  BEEHSENBETSE P
R BAaOEE - Bk - FAMPRERREE
MRS RN — 28 AREIGINBE
AR BT SR B R 2 0 LU

W 44 SRR 5 I HER A SR AR AU -

o

AREREREE N\ LRFEHEE
W B (NSC 86-2513-S-018-007) @ 18
FHTIEEZR RO OIRIE - 0736 -

BEIM

1. AR - BRIBHD - ZFiBHE - BIRSE - &8
A~ TefERE (1995 )  HEBREAL -
& LEHAR -

2. ER2E4T -~ TES® ( 1997 ) : YHEREBER
b Bk B AR BT AR R R AR L - RSP
BEPT) » 5(4), 419-460 -

3. ER3EAT ( 1997 ) : BFRBPHEIFRER
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FPHETAIRRIE AR - EH BB
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£t B S MERH RS -
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B2 BUWHE - BREMRPE 9,
263-290 -
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&t &8 BRAt+RE+ZA=Z+N
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6. ENBRME ( 1996 ) : BEIBEBMMMERE
BUMA ST LR - SE— BB R
FEERETAE FRICEE + 118-143 -

7. R ( 1996 ) : MRATEIBHANREFHE
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59-92 o

8. BAKF ( 1996 ) : B/ RYHEAHPRE
NPt AERE - XEBRRPPERE
B+ ERSHTFLSEANEG AP 5
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HERRF -

10. JE@E= ( 1997 ) : B/ \REPEREEEY
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Development of Students Perceptions of Teacher’s
Pedagogical Content Knowledge Questionnaire

Hsiao-lin Tuan!, Kuo-Hua Wang', and Hui-Po Chang?

IGraduate Institute of Science Education, National Changhua University of Education

Physics Department, National Changhua University of Education

Abstract

Ever since Shulman introduced the concept of pedagogical content knowledge (PCK),
in 1986, many scholars have been interested in studying the effects and implications of a
teacher’s PCK on student learning. But few research have investigated the appropriateness
of PCK from students’ perspective. The purpose of this study was to develop a students’
perceptions of teacher’s pedagogical content knowledge (SPOTPCK) questionnaire to inves-
tigate the nature of PCK.

Theoretical claims and empirical research in PCK were used to design questions and
sub-scales for the SPOTPCK. Expert science teachers and students and face validity of the
instrument were established. An initial version of the instrument was administered to 634
students and five subscales were derived based on factor analysis of the data. The final
version of SPOTPCK was administered to 935 students in 10 schools in central Taiwan.
Analysis of these data showed students were able to identify aspects of teachers’ PCK.
The total Cronbach of the SPOTPCK was 0.95, « arranged from 0.30 to 0.90 among the
five subscales. Implications and applications of the SPOTPCK are discussed.

Key word: Pedagogical content knowledge, questionnaire development, science teaching,
students’ perceptions.



