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BBl 2 22 51 3% (pedagogical content knowledge * DA N #f #% PCK) A & i [ Shulman (1986,
1987) HRHIDAZK » BEZ 3 EBI9E BB « ¥ Shulman HYFRE: - SR HFERIEZETE RE E
TRE - MREEGRER AR - SRR A BRI - W REREE 2T hIRE ) BB DU A%
RN - RERETHEREN - BETHERIZEEE A B2 AN FHE RAESEE o GRIEEE
A 2012 Coble & Koballa, 1996 ) @7 B RIAER HIFRAII 7T £ BB AR A E ZR B 1 M A PRET (B
BEAK » 1996 5 Ei5eR ~ BRBEMK - 1995 5 BRZAE » 2014 ; Hashweh, 2005; Shulman, 1986, 1987) - &&
AR B R T RE A PSRRI EERNER - FF 2 Ti 3 R N R SR R B n B R B A
AREMHBRMIE T H - 40« BB A (1998) " B2 HRIERBEIE R Z FE A (Student
Perception Of Teacher’s Pedagogical Content Knowledge * f##5 SPOTPCK ) , ; sEHEZE A (2012)
ZERe T PRI AN PCK &35 (The Middle Science Teachers’ Pedagogical Content Knowledge ) |
DARBRZELE (2014) " EEERFHZEHGFRE (Mathematics Pedagogical Content Knowledge » fi#ff
MPCK) , % 520 &E T B Al R 2l B o SOE B GEBUR J5 1) - (Bl REE 7 BEA A 2T 2R
MAVFF R LR RENRIE - B EER] - RS 158 0 ] & (R B2 R GBI A AN R E ) & /Y A
MhECE 25 - HREHBTHAEEE "B S TEEEE SRR A (Integrative Activities
Pedagogical Content Knowledge + DAl IAPCK ) HYJE Fe LA I E 5 AT HERT -

& B AEE A HoAh SEI R Y 2R N A R E - fF S IE B R R - SRR A
#HEEZ HE 0 fRalneAEREEEE— B2 48 M T EERE - KRB g Ea
HIRES) (FCEED » 2018) o HABUGZEENBCEEPER LA - fia0 - BUGZME N EEEE Z H 2%
FHELE A R o AR DUETRB R EFIEBN N ER (HEEEZEA 0 2018 F8%
2006) © ¥ EEERAER 9 FLEEE 12 4 - HRBEFFEEER GBI ESIEENN S » 3R
T2 MRS T LAt s E - H AR P AYERAE B B PR 22 R« BRI - A Bl P AR S TE B <A
AR R B AR R AR HE -

fr ERml  AHFEEHE = (—) REEVIEEET - FRIEB s ST B I R AR AR
BN - DUEE—HBIF iR STEEERE R BRI ESR - () il Bl R G B s s R 2
ELHIERE RGBT SRR - DR AR &5 Bh B B P SRR A - (=) =2
AURGEF R REHEHE R - (Fhfs S IE B IS B & B UG AR T -

(—) SRIBBARRIN & 28 BRI B 3 & T 2 g8

Shulman (1987) $eH BIMHMFHRZE D ER & CREBE IR A 1. BRI A AR (content
knowledge ) : fR¥IEEERIF; € N A FEIFIER 5 2. BB E M1 3% (pedagogy content knowledge,
PCK) : 5@l & 5 Bl 2 &0 ak B — fif 200 52 0 3 79 28 & MR A1 3% 5 3. BR 2 A1 #E (curriculum
knowledge ) : T FER T EEEFHIHEIZUNE - B REGEAEEIREER - WAER KB
T I T AR A B AR A AL AR E 1 5 4. —RFBCERAIER (general pedagogical knowledge ) @ —fi%
TERY R B R RIBLEL » A0 - PR TR B SRN 5. BIERA: YRR AR, (knowledge of learners
and their characteristics ) : Z2EFEHLMAIFRELEE ERE 6. [HHAEL (knowledge of educational
contexts ) : T fRHEIHHIG - BERE/IME - BE it @R SbE DUk 7. HEEE - E{E -
7 B2 4] B JFE 50 Ik # S03% (knowledge of educational ends, purposes, and values, and their philosophical
and historical grounds) ® T f##E HIFELERL T B IEDUR R AVEE TR ELRE ot S R ARAR - Hrp -
PCK HY$H A2 BATE: » T Shulman 38R 7342 F 20 bl B S 2 2 BABEAE IR B /2 75 Bl A S Y
HIF + IRENRESRHE A PR A BN A H 38 H R B R BCEY AP X DLREANE S S ELRE T
E2% (Shulman, 1987, p. 8) ° BEAR - BERIZERAIER N G hEE 2 RIFIERA — M B2 HIFR A 51 H
RS » HEAREZETE &N ETI E TR - RIS © fR SRR ERE -

/% Shulman (1987) HYH AYLIE &[5 L8 2 2 BELBR AN AU R - Nl R AE T 2 i S0 8t
PCK Y A IR B 1 ol ZE R s e — 2D 1R B (ERIBEAR » 1996 ;5 Carter, 1990; Coble & Koballa, 1996;
Grossman, 1990; Hashweh, 2005; Marks, 1990; Park & Oliver, 2008; van Driel et al., 1998 ) - 38 LEff}5E
FHE K PCK iR R B B S R EY) - WE & S HAERZESR - Park B Oliver (2008 ) SR 14 A1
SrPTEEET PCK RER EEZAIAHRA SRR » RIR IR o P - B8 1 1. BRIN% (subject matter)
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2. HE Ccurriculum ) 5 3. FHEETRRKELSREL (instructional strategies & representations) ; 4. —f e
(pedagogy ) ;5. BIEEAERY T f# (student understanding ) ; 6. FF#& (assessment) ;7. Z£#E (media) ; 8.
154 (context) PAK 9. #FHEEH L (purposes for teaching a subject matter ) 55 » #&ET IS - Bl
Z4E (2014) H{k$E Park B Oliver B HZEREME — D B ] (N A MERASURK - & LERF7E 2 PCK /Y
R AT (BEEE R B 52 AU R DR B TR B R U2 B i PCK RYRZ Lol sy » HoAth
KB AR IR BB E R - 3R2 - BRIAE - 55 - 18 - —MEEDIRES  H o 8
HEJ1Fk(E1E Marks (1990 ) B van Driel %A (1998 ) HURFZEH#EHI A PCK HYRE

FT It B HH Al B B SRt U Ry 25 SR R R R A 3 2 A B4 P ( Gess-Newsome & Lederman,
1993; Park & Oliver, 2008; van Driel et al., 2002; van Driel et al., 1998 ) [T B [N £ 2818 2 R 22 4135
HIE T E AR EETEH & GRTHEEZE A - 2012 BHELE - 2014 ) BLELAEJIE ST (EBEME A
1998) @G HEIVIA RS » AN[EEZRFEEEY PCK I8 i 5% AT BR Al H 2R B R (B Bt el = 52 - 1858
S E T HAVRRFE T DI A - S AR R B Y) AREIE A - (E2 %7 PCK AT
TMZEAVEA » RN EEEE Shulman DA BT 7538 (M 2R AIER P R E R LR - 5 2E 8
RHERHIFRN & T HAYHR 26 DU HE R - SR RIZERIAIER AT M R R 5ERE - WiDIFh &R
e fm R E BRI ERMERER - MGS BRIt #5H - PCK BRI RS T RER 2R B 1%
7R MBENE - FRREAEERNRES BT RER A RE - BERERIEER A
H I S/ s SRR I R 1

(=) FATHB)EH ISP B AR A iA

o 5 5 B 2 SHIRGERAR U E AL EA TR 1998 4F 9 HEEEN A (B R BB M B LE —E BRIEAE
ML) - KiEEiEEEEEHEY AR T RERB S — - ZBEE AR E B A BRI LB
R EEE (GRES  5REHE » 2006) < INEHFEE IR &6 BIARIE R Rl A BRI TT 2= DA
RITH 2B AE BB A PERERTH (REEREA » 2004) - MAREETHR G5 B IR
2 (HEH 0 2018) - HANFHABEREEEAENEERER K% - EEAHREIRERA WE
HATHLE] - IR R B BRI - SRER S RESRE E 5 LB RN R E R EHEL K
HFREREEEN - B E R SR B2 RERER =« RIBEAL R - DA R [ AN
A R RS G RHGRATE I -

P RN G RIEERIEE - SFEESES A ISR (B - ZBEEHE) iHE
B S E AR SRR - 1 E2ARERE - REME  RRRNAEETER - ZRGRE
TG B IR A E AR A B B AR (£ 2020 5 Z5EET 0 2009 5 SRAEHH - 2004 5 ARATHE -
2007) - FEETHBIEISA RS E iR SIS B EIR B R R - B ERE - B E - BEER -
B E S T E P R B RV S A e iR At RS RYEREHTE S | < 10 70108 1A [ A & H B i e
PCK FTRZERTE TER AT - 20 « FRRREEE - 2BRIAE - BEEHEN - BERERE - DUEERGT
555+ HESLI AR » ZETE S RIS R A E AEE HE R - BRI th B AT RE S DUS ZETE
FEEURESR BRI BT BEAERINAHH (content knowledge ) B PCK (=5 A 2017 BIEHE
RIELE » 2020) ° FRERHTM - FFETEENEEEEIZE A5, (integrative activities pedagogical content
knowledge * DL TN #E IAPCK ) Ht/&—TAS & o I B SRR A A A ER B B2 AR A B & 1 038
IAPCK B ERIHAT AR A A EIB R R AT G - BULRBERGHEEA T IEEHRE
EEE) - SEF RV BCEE RIS TRGR -

PSR E B E AR R AT EE B HY PCK AT I SLE G I - AR E E2RBIERZR - FFE7EEE
BEIS A R R R HER AN WA R (R E B T BB S S R BB E R - DT 3 -
ItAh B AR E PCK M E T - fEREOEIE PR — i 2SR A0 - F R BN — M B2 A E e
BRI EE (BB A > 1998 5 SRIEETEA - 2012 5 BREAE » 2014) - FELAWTZEINRE =
T DAFERR -

AR RIA et B DU S (B EBERT IAPCK B BRI - 65 « 1. BRARE HAEG, - 2
TR R f7 SR B EIERIE RS R - BRI EIRLU R R B - ALRE (e R B E T E
HEEE (BRBEFRE A » 1998 ; BRZLE » 2014 ;5 [HEIZE > 2010 ; Park & Oliver, 2008; van Driel et al.,
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1998) ;2. BERINAELIF, - S EMFCE R BRI A A HIGRAERAN - 20 LB B AR E B — 2R R N
HEBEITTN AR » 20« RI2EEE GRILEE A 2012 ; BEL » 2014 5 Magnusson et al.,
1999; Park & Oliver, 2008 ) ° A BIAEAMIYERRL - Bl bz &G B E A AT RFERE R R - H0 8k
SR EHEE - RFEE - L o EATEIE B B FE S TS B EE R A A S - A
W EEER . WEMETTHE (BEEEE) ~ WHEHERAERIGET) 5 3. BEERIE IR » 1519
AT BRI RE S SIS B 2R IR A E 1B GRIEEA - 2012) 5 4. BEREH
W ETR BN E T A TR B AT ARG R DU B R A AR N L5 Py e
fiias ~ Bl ORI S A BN A B ERIN AR EA R . KIBERIEERE - BT HER
KEFANEZRE (BRBEFREEA - 1998 5 sk~ FEE T > 2009 5 BHZZE - 2014 5 Marks, 1990;
Park & Oliver, 2008 ) ; 5. B2 EHRAGS - SIEBENERREBHEAEN T - E2ECULESE it
EEESER ARG - PR ERRRCUL BRSNS B ESEREFEEEE (FREREA -
1998 ; FREZZE - 2014 5 BEZE > 2016) - FHILELZ @ (BSRARRYS R BIMES 2 A MBEREEE - X
(BRI AT R 14 s 35 2 (S B LT T 5 EL A FE I AR - (FOE SR s B Em S B AR VR &
P E R 0 (BEIE - 2014 ) - S0y S 0SB0 E T 6T R 25 B A e 3 R I ) 175 85 ER e 8 -
FIL - AW B S R AR T E M G R R e - WS AR E BRI AR
R DMER B EREE SR A EEER G2 E KR © 6. BIERARBERAR - SR8 T REE
HIRETT ~ E2ERERE ~ EORE - STETIES - BEWRTE « FIE iR E = - BER R nT AR E
M (BYBEAREE A 0 1998 5 iR A » 2012 BREZZE » 2014) - MRS ByEEGREZN - 4
T BB AR o RS ERE ST (MEZEEA 0 2021) - EEBELE
BRMRE T R - IR BCEE RIS BB R RO R B4 7. SRR - BB R E
R TR ARG R - DMERBERNCEN 2 (BRI 01998 iR A
2012 5 BREZZE » 2014) - FEEITEBIEERIZEC 20 » AT S (IR R AR AR S R B B 22y - i
P RIRVEERE 7 E R AR R B pe i (BRAES ~ HEAE - 2005) & 8. BERSXNEE - EIEFEm A feit
BEETEELEE RIS, (Marks, 1990; van Driel et al., 2002) - SESR T ILAE13% | FEEEHAEAD PCK
M AR E A FE R SRR & - (BAF S TREN BT 2 G (AR R = (ke A -~ B~ &
L RS BUAGREE » RIL - I HEANA IAPCK ZH ©

AWFFEILENA PCK FHRASCERIEIRE » R H R B PCK AT A A IS AR SN - Z & H AT
B TAPCK fyTH A BLE#S I EEE T E A - MBI & T BT 2 B0 - FIt - AWt
Gk EET R EENG S THH EIRE BT R 52 2R R HIFR S [ N B R 8
HiURIER RN » (GG A TEE EER BRI DN EEE - AR 2R AT Y2
M5 TEA BRI BB AR T R REURER - RGO EARIE - DEW T HEaThE B ER
B (IAPCK) | &3 - RS TEE) IR AT B TG 2R B A - R AR
AN SRR Z GBS EREENF (FI5E > 2016 5 FREZ > 2006 ; T - BB
1998 ; FHE - 2003) AL » AWFSRIREH SR FE S A SR AR B iR S TS B AT 2R 2
BRI TR AT

FfA Lol - ApFFEREE =

1. BRI B SR B B IR U TAPCK £ [A) PN Y B 1 B 2 FE A Y R B T 2

2. IAPCK BERFEG M RIFAIEE « ELFRERE 2

3. NEE S ERBATER i E G E R B E R 2 AR E RN R RS AT AE 2

Jidh

A TR RSB R BRI R VIR S FEakat - 7SRRI EL A R i S TR B ER
IRERRL R ER AIFR AT ) - DABEERGT HI AR - ST R RRR - stV E I A RRETT N
O - HARFTIS I TAPCK 5 [Hi e i BELAHHES P9 251 R R B R AV LR - BFRRESEUR
Zannr o h B FIR A T S B R R H R i Bh A AU R o SETTRUETER - MR TR TS
R ETERFERELNE - R EER - EXERIEEIENR ETE  AEERERAES -
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PUT Bl E i e SR B AT 5 AA
(—) BErE& R a5 br

{92 PCK AHBH SRR IEIRE - R B e s B U A S R R A3k (TAPCKD) BRAm s - 1. A2
BE IR ~ 2. BRI RIE © 3. FERSRIS AN - 4. BEERBHE - 5. WEAENE A - 6. 3T E
RO~ 7. BERETIR © 8. BURIEREANERT /(A - PRA PR AR TRE R - HEAZ LA
AERBRAY TG 2 578 2R E B AV ECZ IR 2 3 & B S | SHATRARYETT - Shafeh (A
> MRS - MR R EERNRTELE - RETEREN RSSO E RS - B REE
R o AWFFEREAE IR - K88 TAPCK By (B R ETEEET - FFAIR 1 - 3Rk (E Ry
HERanRE R -

1. SZ5#H

EZERFOIEEEBAMEELT R  FEN TR REREEE AR AR E A a1
AR MR RZ 3 H A B R T R B SR = BEEAFBESE EREER (E
B IR WENGE)) o BEAEREENBE PSR ETEEI AT - 07 BE AU AAFBEREEDN
ERFED ~ —(fCEZET (Min=3 4 ; Max =27 ; Mean=14.5F ;s Med =15 F) > AR =(iE
LB FEEAM TR N GE - PRI AN — 2 /N B EBE 2 BRI T
TiE  BRETETFREERANESN - BT HAREZHEENENREERER - Fl40 : ST1
REFE—(L 15 LA ERYE AN - ST AAFRBELEE 15 F L EH - FEEEEE R A 1
A7 IT HAREREREE - (39 EEEE - FE&RD 3F 0 M 6 1 5 TI ARG
EHEERER 5 FAEKEN 20 FEEBERF ; PRE AAEMITAN - (32 EEE -

2. Wik BRI B 53 A

BEFIN A 2% (content analysis ) 5 H PEEREETRL T - ENEEERTRAE R FERE - Kl
JesEFEIRE R (grounded theory ) HYMRIGA B - K ~FHGHEH ARG RHETTERAN - SE@BH LR S -
T oS DU R AR - A ETILE - DUERR S BB IR 0% - EH MAXQDA #d F R Bt
TR - TFEE R SRR R T - BB R T etk - DRE VR EATRRE] ¥ RE fIF
R T BAL - MR TAPCK WM IRET TR B BR 8 - 32 —EfTE R mml ~ WAIELE: - OB RERE
SRR o A DG S0 T IR A BGE 2 RIS DL - FE I — BB AR S DUP i i 3% - E R Eig 5 8
e

AREBEAAR AT AR A TAEBHEF X RRARAEED  RERBEL AR - (I3
10-10)  (ZFHARERAVBEREZEIRVBEIE)

Jo TR R THHKL AL REEEAREA B RERM RS AN ER
(ST3: 8-8)

IR P AR N F5AE o ik BIRARH PR o (ST2:49-49)

Fo 1 HECRAR IS — AR DU B 2 BB BB UL - AWTFE EH e LRI SE & 20 BT T HR 1L A
i - Wi A\ B & B A S TEE i SR BB T B - RN S TEE BN
WMEAHERRZGE - B TRENEDITHIERE - AW iH g 3 (35akhe A A E TR
By e mts 2 R 38 HE RIS ERUS 20t - I HiERE RS 2R AR
IHTIER? - FFERRIBIESESERR - DL Holsti’s #atf & (S 04T (Holsti, 1969 ) 1T i (w5 2 11Y
fmls —EUE(E B AL ET - MRS E1ERTE /\EE M —BUEE R 95 - RRFERBREIEE - &
10 (732 F B A SRS BB AR T LA -
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3. HENEFRE

ERGUE Y RBARR SR E R TR R AR B E - RieR B RSUEREYIE - REE =1
R R B R FUSHRR BT S B AR RSB B DU R B 15 F UL B S Fs SR
iR S E B h AR R B ERT - stEEH R - SO BEE RGIL R S T S P R K ITAPCK
HHEFEFRE TR - WREFEHFEEERD "R, - TEREM . - TR, &k TBER
g, VIEER - Rt BEEENEEER - HRA M ERH A E S LE R R R B
®EH - AR SR ER e BEFER - T EBRHUE - RIRIPE IAPCK THRER -

(=) BRMbBRIERE T BT

AWFETHA BRIV AR - &5 10 GLFF G 15 B IR R EL T AT 7 Bt 3t % - #E DAt Bl e
P MEHERHLL HEHEAN AR SN LEEERE - b TRERERGELE - ETER
A < IAPCK THRARRILHIER /(AR - 5T 65 8 - MHBREERR G T T FRR IR Fes R —Ef -

1. AR A Hfl

o 7 E B R ARAE T WA E TR B IR AT - [ G e il B T A 2 B - = 3
BRAHUS A S > DU I (R - AETRRUREE R SR A AR AR By B[RRI T T 2GET &
KIS « OSEHEA (2008) PLBGHEES RGBT 6 mi A & 7 20 - % SR 5 2 e A 2 7 =
EEAFAE - Bk - WHEEAER GBI E AR it BRI AR - BT SR M
MR R DA B T B R TP E2r SIS Y U (S O SRESAT) SEREET DA 7 & T B <A
TSRS A RS EOTTHRERMH - 3551 143 (7B iR & TE B I E R - DUk 33
(AR EIEB) EIRATE B B AR 2 HRAE - JEIEE 176 (R4 - MATMIIRRRTE: - BT 100% -

2. IEASEHEEA

DAEE 188 B i B SR B T B RS AR A B R BT AT R IR 5e 5 52 - SR(E A AU 5
= BEEETEERNEFE A ESR » #3630 {7 > [k 597 73 » EIERE 94.7% - fHIFR
&L RIA R R E BB IR A 6 - #EEHE AR 591 1 » Hrh iR S TEEh EISAE R B 374 13
FORE R A G BRI T 217 £ o PERIELGIAHE - B ATH: 64 A (G2 EAERRZEN 17.1% » 2
PEFETH: 310 A 0 (G EETAERRFET 82.3% o BIERATEETH: 56 A (52 RRATEATGA 25.8%
BRI 161 A (5 R ERERETEAIEAS 74.2% o TERZAAO IR B (R i 2 B AT B
SR ACED ~ vRED ~ FEES AR BESHIE o 374 (RIAERRERAT T S IR AE A BEL EL A 43 B R AL ED
1t 50 A 0 45 13.4% ; FEREETEE 80 A {f 21.4% 5 EEEHETLE 220 A - {f 58.8% 5 BRI HATL 21
7 0 15 5.6% 5 BESZETLE 3 67 0 15 0.8% o FERETNBERFE - 5 LT 33.2% 5 6 ~ 10 14k
21.9% 5 11 ~ 15 F45 23.0% 5 16 ~ 20 F15 8.6% 5 20 FLA LA 13.4% ; 94.7% HIZAFT v 22 B2 E2 4
BEAIRENT -

3. &R

At ERERRATEEE o CERERE - flseHia - Mimd i - S8
FHEESE ) DAK ¥ B ConQuest Version 2.0 (Wu et al., 2007 ) 77 548 X FEFL 57 53 H7 (item response
theory, IRT ) F U@ iR S /2 T W) &30 (i 0 i SNy B — 18 o e F e A S P AR 1 T S RE TR DA
PR B RHE NS - SUENER R T OB RN S FE I B 2 R AR - DU st rE Sl
EFR ARG HER S B JUERAERNE (BRILFLEE N > 2017) « HIRAWZE &G H=URE&HE ZJtaT
G RBRI B2 BEET S REAY > (R ER A Masters (1982) FE2HIRYE Y2 TCE T BIE 0 4G 70 (partial
credit model, PCM ) HEfTHE=—ZFHERE (model-data fit) 47 - THRARFRZEZHA B -
AL DA 1A 43 BT B A FE Y PCM 43 #7 - THIBRE G R A EEERE - A8 e By B B R
HIEUE - 2R TAPCK [IERESR o (EREFR A BI DL A DUR 210 PCM I E T RE /AT » It
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HETT AR TR O L E o A i {5 A R I EHE #EH ( Akaike information criterion, AIC ) B H FEHE
#£H1] ( Bayesian information criterion, BIC ) F$51EHE1T% 5 ( Akaike, 1974; Schwarz, 1978) ©

{8 B A &1 53 5 6 B Cronbach’s o T ERANEH —EEGEE ST MHEAZHAEBEE S FEER
% (person separation index, PSR) FRGHAEE NN FENZHENESEE  ZEEEEMHE
Ji* KR-20 LA k& Cronbach’s a (Linacre, 1997 ) : DL Gl & 5318 R 81 (item separation reliability,
ISR) MR FHGTEME - EHVEE G EREBAER - SEFE S BN o EMEE - I e = A

WIEE > En] izl B RE DR E AR M2 EE S EEARBEA - £Ra A RIE S &
2o B RUAER - HERREREME - DUATEAsE RN - BRE S FRABES -

RIREWER #F H A (B2 B B R S BB RN /K ME AU AT V5 B SRS - S B =R AL R AR ER 3 7 3%

(mean square error, MNSQ) - A4 EEHENHES /5% (information-weighted fit, Infit MNSQ ) Eilfi
Ui {ELINiERS J73% (outlier-sensitive fit, Outfit MNSQ) » HE{E/ T 0.5 ~ 1.5 Z[H » FniE=UEE R
IF (Linacre, 2002) ° AN B TRERNFEET RBIEZEELEERS S AENSSEZRER - K
Fefi A H IRHAZE 2 B {151 (expected a posteriori, EAP estimate ) (Bock & Mislevy, 1982) FUf5ETHE
B2 IR N2 B EHE - #OE T R R0IFE &G B ISR T IAPCK & 15 HIEE -

ot SR L G
(—) FFEISEY IR PHBUERAR (TAPCK ) i s Bl I it

HIES AR SRR A RE R RS 2 E 2% - R AR AR B TAPCK &R » B2 F 2RI AR
FRBESCRA DA B RTEIAN EL 38 A BRI EAFEHR I E TR (420 : BB A - 1998 ; iR A
2012 5 BREZZE - 2014) EAERRIAER AR IR T A BLR £ 7 20 - RIS S B E R =)
HHUE TAPCK WIRE S EL P - WP BB R =GR A - RIS IR & N2l B BB N A
HETTEREB RS © B - IR T DE IS IAPCK S EMNEESAIESR - DIERKREESR
SRR - 37 1 23 IAPCK J\{BH MY RHRA AN LA 2 5 S e BB H RER K -

ERETER AT & L - AR H AR & & A R 2B 5 T I, - MBS UE
BRI A Ek A B - RIERR T A E & T B R A R A B B A - thE SRR a8
IR AR AL LA B R AR - ERFEEKIBAMEMSTER (WF2) URBEWARE
BHIRESITHER (WF 1) - SBNEREENATEE @ #1785 EHER - SUEREFE K
BB T2 HEN R KRS ((TRER) ETHERS - SrEREY SRR 2 s -

IAPCK EXRILAEWMAL 57 - BE—HorwELEER - WEAXG0E « 2IFE 5 E (HIEHR
R EARAEL) DU HERFEE &R0 A0 E IAPCK & & - 51 36 @ ; 824 - HIVE
HEZHHEEE I - RAEE BB 2 (situational judgment tests, SJTs) FETTRIEHREL -
DARFE 2 ETTER B B ARES N AT B ATE SRR, - R R A B s i A B s & A1
FEHIES - AIERE AT E R TIEEEE - AW ENABIE (ecological validity) (BTHHFA -
2016 ; BUEFRSEA © 2013 5 Chan & Schmitt, 2002 ) ° FERALL » (BB AT A FE DUSTER S RIS E
BB A e SR R - SIS A 3 2 4 /NERRL - DA SR = 5 N AR
RS« WERM - RS AHGREF R - - TELE 3 EEE A SRR
YRS o R ERISH R BRI SR TR G TR  ERGEYREE X E R EEE
MY IERERRS - 51 RS S804 » IR —ED B R sl A B R & R i B B AR S
PEE RS T R E BT BB - B e R E o Wi 24 0 MEGTE
SAEFRGUEILET 65 4 -

frE AR AIFSEHE IAPCK EF Ry - AT B A 7 SIS B R & - W B REfFE
B OB ETE DR A SR 2 0 B AR RG T EE EE A T LR Tk (aeEEE B
fE~ 518 - 21~ HaHEAH) BRBEAS - WWIRBEAERER - 877 » SREBEHIFE - TR
WAEM BT BB S - RS IEERRAEREERANZ ILEE T E - EHEEL T EREE KR
DA (850 1 25 B2 L B 5 -
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#1
TAPCK [F 5 3Rk A ERLS T R0 E i el
R IR E A BRI SR SRR ;ﬁi% SPRAI  BLEBAI IR
FEEERH BN ER SAE TR BEAEST A TR e L S 1 2
AR FZSHERRER B A0 BUR TSR ARk SRR REE  (EEE
E B /EELS B BRI BHE  MBAR E=5HE
- HEH 401 A 2. AR
e 2. BT AR
(EFEE B
P AR Ry
BRI &R
.
| RERERE | GRS Lo B L Aek B | BREE | jEseR  LRME L aeelnh
(3) EE AR B RERE & WM M TrEE 8 mN REEE

2. pMiERGHEE RES (8) B (10) 71 (10) (10) FPOREE DUSIERR  BERIIA
SR ER, 2. BREEAL 2 SIEER 2. ZT AR 2 TREE (6) e 7 [RE B

(8) HHEERE IS BSPETFEIREE 2R (10) @ BEAVER 2. FEEF (4 (10)

3.ERIEER R (5)  PHE (6) HEBRELEE(EVE 14 (9) R 2. EIFEL EEEERR
(6) 3. EEAEGEEE 3. ZIUTRRE S B (10) 2 3 TRERSER  (RT - B EENIE R
4. TiRERIGER HAEEE 2 (10) - f1 (10) ~ K (8) &) (10) FHBM HEEE
SHEEBBEN (2) ol GFERE SERBAE 4 fFRFEF 388K (10) LiElElioR

A (8) 4. ¥R ETE (100 ~ LIBH Tl (s BERGREE) (7RPRJ7 3 HEER BAE

;é’ BIESEERIA #52% (10) ~ A B & BEEEn K (5) fER%aTE (8)
%%ﬁ% 7~ ERLEIT MRS E RS BN 4200 B A 2 2R
Cn MREEEER (10) ~ EPE (10) 44 (10) 2R M e Z2EH
2 AT (8) ~/IH FlEwm (9) ~ 5358 A (10) (10) %
HEHEZ A B (10) ~ 555 AMEE (B) RWE 4. B TR
R PR AR Gl (10)  BoEEER (7) - RlEEE feEmEm (10) - B
——Fl|H FEHES - 2 DHEHE (4) BHiEES SIRRATE AT -
LA A Ay S JERRTE B
AR (7) (10) HE A e
70 (8) »
R A
AR
EAHEE ST
= (8)

i EINTREE  RRZEE RN IEE AT AR AN E S IR SR ] SR 2 S B

—

Y
H

i

°
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#2
TAPCK [ i 7 5% Bl 5 e 22 f
B T S I
HATRE T ks & m B A L B0 ER] © e 1. e E B SRRSO R (90 T ~ 92 7R
gy (VAR AR E BRI o7 B R 2 PRI 53] -

2. TRBE AR A B SRR O 2 P
B

B AR £ BB R N B - B0 RAEIERE T G2 E (A ZEEE) -
BRINE R R EAEEE MR ME TR (RE REMETLE  BESTULE) -

BEEE) - PO AR AR

T DR TRIRE 7 RO - eI e 200 (ANam - s - BF %) MHE
HEEN  BIZITR - G RTRIR SRS AT R TR -

HILER) -

B F BT R S E B (AT - i RAGEFIAREH A% - WF - G55
HERMEE F A4 B B LRNERS) ETHE HARE RS ERNS -

S - R

ARSI 2 AT P+ OB (T s B 1 TR B Fie B2 B 2 A R AR -
gy BT ETERIRORG S - w4

HR AR IR ) BT « B SERT

106 © EVEIARYE  SSERESE -

0T R P E A o 37 L AR AR NI . TR DR % OB B A2, - B R IR R -

e ER ST (RESE . FERR B

BE LG TERR  SEN R (F SR )

TR 7 R A A SR -

BOTREAE  f7R - R AREH (AIRF - RAEATRA & B EAD « TEIRE - Sl G FO TN

B T BNE B EF RS ETRATE B R EHmE -

DR s .
U RE R PR B B B GJRARFL  T6 TRAE (PR BUE B ek B T BRI FE s + B iR
B R 52 A o R M2 R+ SEFTE R -
OB TP T ©
R e T Bl 3P I
AN F R - SRR 1. STAE ERATR - B SRS [
BTG - R LS E R R R E D -
NIRRT R S R ET  2 MR LIRS NI SRR R
ST R NIRRT + e TR 528 2 AR -
RSN SR - I ROTER E R T 3. WL IS (FIST) T R - b
HEBE AT, - 2R TS AR R SR RS EERS -
[ O SRR I R B e 3 )

AR

i
i

(=) BPs SR ISR B SAG (IAPCK) BRE ~ BE
1. B RTAGKGAE ML AT ~ S LS R R

R ERRAFREHRE T GENERE - Mkttt - Mmil e - 5l —ROHERE)
DAR GRS VG Eb e o A B — S UE B IR S E TR MR - AR S HUEAEH H e
SgtoE n] B2 R o (A LA MRS v Y B R A RE B AR R O TR AT 1T R - FERR B AR T
o RRETEEEEES A THEER, © TRE,  THEE, ) B T RaEEasr iR H
TR EEAE B AT EEAIRES] o A Outfit FEIFE B AHEIE - At mEslEE LM ; He
B FGETC R AT - (B B ERIEA I 7 E % DL B & A s se B R AT - T
3 e T B P A DA R B FE T R - SEGT 7 R - BRPIARER - TR AR IS 3 RE MR »
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FREE 1 T R R T RE AN A TRRAE o ) RUEEERT Ry 81 B15E 1058 T FEiE T (W
THED B BIES) MBEHGETIRE o | RIS A 20T S GETTIRE - SRR
EZEIEAELER - MRS 11 AR E 10 8 - 55 14 LS 19 FEEEEAHE - R 8RR
BHE 19 /8 T e ER R ER e G SR A A R R - RIS 14 T IRgEH
BIEEREN FCETHRERE - | HEAEIIEHEEEIL A - EEEENZE - THREES0
HUHIES R 215072 - B4 EREREC ) #E2R INFIT f5125% 1.29 - OUTFIT $5f2k 1.37 - HH &
HEEERREE - FETRE BT E S A 6 SR ERIIEE T - WA HES « 4IRS - &
BERYE  DNKESEEVEBAFER - T REES OENBEEEME - B4R T
A5 24 BB " oy BLEARS S 0 sEEH A (B) FEMER » TP FEANFES S - 2T R
{E BVEFTRIRIT | e BRI s 1.37 » RILET B I R RE T DURRE -

BB E A o SAREER A R R E B S R S I B I AR R B R — R E R
BEARSETTIRR - DA B EREMGUER EAC T A - T AR B EE | SRR T
0.7~ 1.3 .2 » BRI TLAREE o BER T 2R 3 AR Bl B 2 | RERHEE 3 /)VERY OUTFIT $85 0.61 il T 22
AIERITE | ERHEE 4 /N\FERY OUTFIT 1812 0.65 » SEECFERENAE 0.7 ~ 1.3 21 - (HB R B2 fuE -
FEBEARLERRMEY  EEERENHSGT - BN REEE rT B R AR FI R RE - AR
FEIE A R B R B - RS B S EEYE - i T B RS BT OMRE - TE
AHBRE T ET R EHSE T DERREE ) MEESES TEE S E R - T2
LSS ) MBI EME S - EREBEPHEAEERR)  FEFXNEEREE - NI =8
BEREAHMIER - EXERRRERYE T2EFRZE ) & TEEBERBEY ) WER > L EFR
IEXERESRE - IAPCK IEXNER - &R/ (FRE - 3 ZICeH L Tt iR &R E T
EEtEERAEL 41 E -

2. IAPCK &2 7% 1F 2t ] 43 Fr s B2

IAPCK EFRFAHEHIE & 217 CERFTEET & 374 CIERERET - $45T 591 (175l % - ENERH
FZ A& PCM A ITER T - DUT L I Rk IR (1) EREENERE -~ (2) RAEMEEN
JEEEE (content and structural evidence) ~ (3) AEZEFEE (substantive evidence) ~ (4) HHE
& ( generalizability evidence ) * YETTERAA :

(1) TAPCK EFRHENEHH - 3£ 3 B IAPCK EFRZ[AE PCM {JR 51 Bl 4 A4S 5= -
ERERYIRHNT » LEREEEFCECEEATE 0.5 ~ 1.5 EEN - HhE & @ 5 138 T,
i DR TR » BB AEERGREC ) BB 24 T R B G  sEH A (B) R
FRIER . TR EEANRELS R BEEREEIERRD - RSSO E R REE TR P ELAN
CLEACE AN E (R IEER DI - (A B - SE T DAMIER - fPR bk —RE% - &
EEARIRE HAAF A S 3 8 - T B aTEEE R BEREIEIE Tab-c s BY b (AFREEE
ERrtmat - ok =B,  FREZEGRBREIIBEHRBC T ITHRM - A FEa5 &
FA I =B REM R - BRI R - TSRS PCM = - AR R SR &5
T S ST -1.66 2 1.47 » SEIGFEER R -0.08 - BERAIE I EARHEFR (standard error of
measurement ) £ 4.40 * NE—EMEEFEAREL (Cronbach’s a) £y .97 ©

#3
TAPCK 1B G HE R Ak 3 HEN e e B A
1* analysis Final anaysis
E)ES HEyE SR SE Infit Outfit  jEHE e SE Infit Outfit
1 -1.66 0.04 1.26 1.28 1 -1.38 0.04 1.34 1.43
2 0.30 0.04 1.09 1.14 2 0.64 0.04 1.19 1.34
PRI EH 3 0.55 0.04 1.15 1.27 - - - -

4 0.65 0.03 0.73 0.74 3 0.30 0.04 0.80 0.80
5 0.15*  0.08 0.66 0.67 4 0.44*  0.07 0.65 0.67

GET~E)
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#3
IAPCK 1EXERGVEHE M HERER S EE ()
1" analysis Final anaysis
[ REAR e SE Infit Outfit R i35 SE Infit Outfit
6 0.35 0.04 0.98 0.94 5 0.37 0.05 0.97 0.90
BRINE 7 -0.06 0.05 0.84 0.81 6 -0.08 0.05 0.91 0.85
8 -0.18 0.04 0.91 0.87 7 -0.19 0.05 0.95 0.92
9 -0.12*  0.08 1.03 0.98 8 -0.10*  0.08 1.04 0.98
10 -0.65 0.06 0.98 0.91 9 -0.49 0.05 0.90 091
11 -0.40 0.06 0.88 0.79 10 -0.28 0.05 0.83 0.75
12 -0.26 0.05 135 1.37 11 -0.18 0.05 1.28 1.29
RN 13 0.52 0.05 1.58 1.54 - - - -
14 0.29 0.05 1.02 0.93 12 0.36 0.05 1.00 0.97
15 0.42 0.05 1.01 0.92 13 0.46 0.05 0.93 0.87
16 0.08%  0.13 0.87 0.79 14 0.13*  0.12 0.86 0.80
17 -0.22 0.06 0.89 0.77 15 -0.15 0.06 0.84 0.78
RS 18 -0.14 0.06 1.00 0.88 16 -0.17 0.06 0.97 0.98
19 0.36*  0.09 1.21 1.14 17 0.32*  0.09 1.11 1.05
20 0.06 0.05 0.91 0.86 18 0.27 0.06 1.02 0.96
21 -0.30 0.05 0.77 0.71 19 -0.18 0.06 0.92 0.83
HPER A BB A 22 -0.32 0.05 0.79 0.73 20 -0.21 0.06 1.01 0.91
23 -0.05 0.05 0.89 0.83 21 0.12*  0.10 1.00 091
24 0.61%  0.09 1.61 1.68 - - - -
25 0.57 0.04 1.02 0.96 22 0.57 0.04 1.05 1.01
—_— 26 -0.17 0.04 0.82 0.76 23 -0.17 0.04 0.71 0.67
s 27 -0.64 0.04 0.78 0.70 24 -0.65 0.04 0.75 0.68
28 0.25*  0.07 0.94 0.87 25 0.24*  0.07 0.88 0.82
29 0.79 0.07 0.75 0.75 26 0.07 0.06 0.74 0.69
e 30 0.96 0.07 0.81 0.75 27 0.23 0.06 0.71 0.63
. 31 -0.77 0.09 0.61 0.39 28 0.06 0.06 0.68 0.61
32 -0.98*  0.14 0.91 0.82 29 -0.36*  0.10 0.89 0.84
33 0.52 0.04 0.73 0.60 30 0.98 0.04 0.50 0.50
I 1-1. 0.43 0.06 1.03 1.04 31 0.42 0.06 1.10 1.11
11 1-2. 0.55 0.06 1.04 1.04 32 0.55 0.06 1.14 1.15
11 1-3. -0.14 0.06 1.01 0.99 33 -0.19 0.07 1.12 1.17
[HHE I, 11 1-4. -0.21 0.07 1.01 1.00 34 -0.27 0.07 1.11 1.14
I12-1. -0.36 0.07 1.00 1.01 35 -0.43 0.07 1.11 1.18
112-2. -0.77 0.07 1.01 1.02 36 -0.87 0.07 1.14 1.27
11 2-3. -1.47 0.07 0.97 0.95 37 -1.66 0.08 1.16 1.22
112-4. 1.45%  0.18 1.02 1.02 38 1.47*  0.18 1.08 1.10

At EERT LR logit 5 * Ry g B o

(2) WENREREREEEDE - #20i IAPCK &£ 2% M & PCM S iT#G 5 - ERFF & /U B =
& (30, N =591) = 3703.64, p < .001) - AEHRENIE 5> {EFE (item separation reliability, ISR ) £
992 » R IAPCK ERAVEERT /7 & RS g RAF - Al A& HZ B HIsE 12 £ - [T IAPCK
HEZ B E S (EE (person separation reliability, PSR ) & @ FRFZEL E IR0 .89 » BRI
BHFRy 93 ~ BEERIBHIF s 94 ~ BERRBHFE S 93 - HEEBEHEAIFE 93~ TR
Ry .88 ~ BEEEHIFEy 94 DUREHAER R 84 » SEHBEENZHAERNE SR - 2%
i IAPCK S35 M BN ERABHE T - #8E m B B B R fERTZE TR 620 2 976 Z
fil * IAPCK ER& M EMHRAEMAIZER 4 - S m ERERRBEEE S - USRI EES A MR
PCK HI& T B - PCK ZFERIA M2 IRV B M B R B UTEI R 1 (BEEEARTE N » 1998 5 BRELE
2014) o (E1FTERERYR - 5 BER0E% ) FE B R AE B B ASLoH 38k ARG AL B2 R ) ) 255 01 5% o2 11 %) B e o P 7
95 B R R T A e B R AR B AN DA R R N A R o A A TE SR AN
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2 IAPCK & HIFkE MIAUAR & e » B —EE SRR FIER A - KB ERAZ B B AR AIE% DL R 22
BIENE RGP R RS - ZRAEZE0S BT - ot E—2 Mo 5 m) B i
ECEIE R E E » FERAS « AR 7Rt RS #ER ( Akaike information criterion, AIC )
Eil | FCEFUE EHI] (Bayesian information criterion, BIC ) 43515y 35552.4 Bil 36240.3 £5/NABE A i 2
(AIC =38337; BIC =38872) -+ HIERIEA R 75 Eais R thag B\ o) A B B A 22 5 P
£ (5’35, N =591) = 2855.068, p < .001)  [RILRAEE AR R A /A BRI AT S o (E15E
BEHE - AR IR R S BT TAPCK #5872 100 2 [ Y = 5 B et ] 2 2R i S s 1
FERIE M 25 10 B AT - 38 i A 2 R BB PR (2 Sl ge Sy A R (5 T -

#4
TAPCK #7545 [ml L HH R AR e
mlE 1 2 3 4 5 6 7 8
1. FRIRE E A (0.89)
2. BRI 0.963 0.93)
3. PR 0.903 0.976 0.94)
4. BERE 0.807 0.898 0.961 (0.93)
5. $ERA: R P 0.836 0.918 0.949 0.951 0.93)
6. AT EHIH 0.795 0.876 0.883 0.845 0.960 (0.88)
7. RS 0.797 0.885 0.951 0.990 0.962 0.868 0.94)
8. [F 15 Al 0.620 0.756 0.863 0.937 0.872 0.766 0.932 (0.84)

it () WhEEEE D ERE -

(3) AERBLFEDR - AE RS AL e R AT B AR B S (R RE B (F &8 SNBSS (R B R A
s - JRENAZ S A R B B R R R S B R B V) S B R A R TR (McFadden et al., 2013;
Messick, 1995) ° AWFFell &7 GE B FIR R A - (EE 1 Z[EE PCM D AT#ERAE - &
AR E R IR - RECEREMIEE MR E R T - S22 E A T R H SR - Bl -
FERFEAE - FTH ZahERTHE K 2 TR R A T FGETT B G - (B R —FEATH fEEEA
HIRENFFEFESE DB E AR E (LR R - BRI > EREEABETF S A E R RITEI -
RIS - (S AR EEE D EORE - ZHGEREBN IR S - A 55 e A 2
WK B ARAREEE R R -1.66 M EERVGUERIE, 1.47 - HAth e ERYSUEEER 275 7E 0.64 logits
DU - AHAR 2B RE N IS » TAPCK S S HIREEEE 2 B I P iifR 2 - (I8 2 B ba
H o ERTHERAHE EARE - AT DA IR O IR S A RE S EL/ T IR IE AL 2.6 logits FURR & i B SRl
AeE - R AR o HIEREE R - BB B AR D RHER B -
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il 1
%xn(ﬁbvﬁﬁzﬂﬂ%&fﬁ’ﬂluﬁzﬁ%ﬁ A AR S R e A AT E

SEAnE sE Brms sm e —— s B

3 3
4 s
3 3
2 2
1 1

HUAREHE

S bbb s

Y emmem . wemaw ——

BN B M wonon
LR

O X7 SR SR

Bl 2
éf,r O T B AR R R S R R T i 2 A Y B AL 5 4 e ST 2 o B B R iR 7 43 A [

TEST INFORMATION

=
o

O B N W b U1 OO N 0O O

== D1 D2 D3  ==¢=D4 ==¥=D5

D6 ——t==D7 =—=—=D8 ——em—T-info —@=—Error

FE DI BRAZOLE AT : D2 - SERIAZIATE : D3 BCRSISAIR : D4 BERMA : D5 - FIRER LA
D6 » FRERAIF : D7 - SR DS - ISR -

(4) MEHEREREDR - BURZETIUS EXBIRTE Z 8 —EE SRR - HDUsiE 20 S B iR
PRI EZERES) - KRIBL - AT EE%M%H&?&E@%X&@%%%% g B MRk 17 80 B A e 2R A
IAPCK EFR&MERIRIE S ERE ZR - RiFsef 2B Ui E RIHE R (expected
a posteriori (EAP) estimate ) UGS » METTEFHE 058 S BB - HERBETRWEIEES PCK & 1A
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& b= FSEFEEE (Wilks’ Lambda (V) = .701, F(8, 582) = 31.068, p = .000) * #£ PCK % [A]F 4
fE SHERREANRE T S IR B AT AN - FLFEAs SR EL AR BICZ (2006) ~ Geddis 8 A (1993) -
Gess-Newsome H Lederman (1993 ) 25 A\BURFSCHHIE] - BRETZETEERI N A A5 © ZEREONF
AR AR ER N LR E o SRR IAPCK &R BIEREEH -

(=) Fa o T Bl S bl 1 B S o S R R G o o T B3

Ry T REER - 2AF - EIERCEs - ZUBFE  EREH - IR AMTEEEE N EY 5
TER 7 SIS B ISR B AT B2 R BB AIER A - B S M B RE RS SR T 2 R AT -
FIT G T ERHE e LA Levene MUE M & RHE SR & # REREHEBE - MRERTEERRER
FETTRRIE AT - #5 MR A3 4 7R D1 ~ DS B3I TS WEBUE B P88 (55 HE (EAP)
FHEHE Y BERSE RBEAEBEERAGR A ER FE - TR & 1S B BT RS
TAPCK J\ [ Lt 86 7% % (Wilks” Lambda (V) = .952, F(8, 365) =2.303, p = .02) *{EFCREK (v,
=.048) - HE& B FEREERS AR LA B A IER 2252 2B B R 5B I Al - oAt
FERNME B 2 AR - I R ELR LR 2 R EI BT M R R B A E CGREE
HEA 0 2012) o FIREEEER ETE B IR B R H A AR E FORE R A Z M A AT AT - AR
7£ TAPCK #5237 A EE 2 72 5 (Wilks’ Lambda (X) = .993, F(8, 365) = .309, p = .962) ; #ififif
HEICESTE TAPCK 740 Fe TR HI M B2 75 5 (Wilks’ Lambda (V) = .982, F(8, 365) = .843, p = .565)

I 2T BB - & AE TAPCK [A] JE R IR B 72 2 (Wilks” Lambda (A) = .851, F(32, 1336.585) =
1.864, p = .003) - E—F gk T EREE B U R N A AR - A R R A o
WHRE (n,=.039) KFE » HBHIEERFBHRE (Cohen, 1988) - FH Scheffé Hi% [LuHE F a8 -
[EETEEREA LFEEEN 5 FRITERBETAY R I B B 20 F DL EAYEAT o Mo R ELEE T
FHAR—E (F75E - 2016 5 BEIZR » 2016 ; FFE= ~ EREEAK > 1998) - B ATREtH B R} FAY
R SRR S TEBI AR BT SRR S R R N B R EEH E MR - fFEa/EE)Es
FIEEMEZ 20T - BEMAHEEANETIGRE » A REEA 2 R SRR - RIS E B R ERE
AR IE R BB ESEEE  fEERAERTTHE 5 DL N FRATEZ SR 20 F£2L EIvE
EZUEN - PRIEEIA - FIRERAHARINEREFH - ZEng DIE—Er 7 RE - ERD—ERER
FE R HMEEREATELE R R R YIRS - R F 2R E SR AN SRR EA L LRER
HAME G AT AR SR ERT B B B S BB I R /5 =X - DRI 3R & I PRI AS 3R -

HEMRERE R A (EH - FEEEEIEE) ) /£ IAPCK J\[A YR - MEEEE =R (Wilks’
Lambda (1) = .887, F(16, 728) = 2.818, p = .000)  {EE— gl & mE L) F ZEH5E - #HAE
HEHMESAERIERAZEE - S hREF GG ERHET - TERETEHEERR - M
7 IAPCK & [ FRIRE B2 R - SR IAPCK S HIARER @ 2B S G B8 Is 2L E A 5
HIERRLBER NG - AT N e 2 B ETRE RS H R IR A A R T B HAE IAPCK S [AERIFRM -

HETAR S EEAL AT I (b~ AP B BB, ) £ TAPCK J\[A)ERYRIT - R = 5 (Wilks’
Lambda (A) = .872, F(32, 1336.585) = 1.557, p = .022) » MEZEF% LLlssht S s B A5 bk 22 R S i -

BRI T E R (L B - A& R Bl R B HAE IAPCK /[ ERYERIR - HIS—1E1VE - B2
BAB B HRENT B BATAE /R R R IS BOR 2 80 - MEAHT Sed AR 2 B SR A RET 2B &
NBER 20 A > HEREHEABCEELR > SORET2REE -

%5
KR OTE B I R B SR B R AR 2 8 i A B R
N df D1 D2 D3 D4 D5 D6 D7 DS
5] 374 1 3.341 1.543 0.140 0.588 0.037 0.144 0.709 3.047
5 64 0.773 1.401 1.870 2.807 1.919 0.747 2.549 1.227
S 310 0.651 1.186 1.788 3.048 1.970 0.693 2.784 1.295
g 374 1 0.786 0.995 1.611 0.920 1.643 2.845 1.025 0.177
KE 173 0.659 1.205 1.808 3.059 1.979 0.700 2.795 1.295
fifi+- 201 0.683 1.238 1.797 2.961 1.946 0.703 2.699 1273

(i T~H)
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#5
KR TH B IR E R B AT AR B R AR 2 S B W B R (&)
N df DI D2 D3 D4 D5 D6 D7 D8

s 374 1 2.429 2.114 1.975 1.471 0.741 0.329 1.294 0.898
= 90 0.741 1.391 2.008 3.261 2.113 0.753 2.956 1.308
5 284 0.649 1.169 1.737 2.926 1.913 0.686 2.676 1.275

F& 374 4 1.565 1.901 2464%  3321% 2574 2810%  3.225%  4.160%*
SEEPUR 124 0.648 1.225 1.922 3.344 1.994 0.613 2.994 1.340
6—10 4 82 0.744 1.402 2.005 3.257 2313 0911 3.021 1.304
1H—I154 86 0.696 1.292 1.860 3.007 2.067 0.799 2.762 1.277
16—20 4 32 0.502 0.704 1.116 2.137 1.156 0.310 1.962 1.187
20 4 50 0.678 1.137 1.509 2312 1.633 0.661 2.136 1.179

HE 374 2 2.076 1.338 0.507 0.617 0.954 1.536 0.820 1.908
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Development and Validation of the Integrative Activity
Pedagogical Content Knowledge Scale for Junior High

School Teachers

Su-Pin Hung'!, Cheng-Ta Chen?, and Yu-Lin Chang?

After two decades of curriculum development, integrative activity (IA) has become integral to the curriculum followed
in Taiwan’s junior high schools. IA aims to engage students in courses that foster multiple intelligences; life skills; and
competencies in communication, negotiation, critical thinking, and problem-solving to help them cope with overwhelming
pressure. This aim aligns with the recommendations of major international organizations, such as the Organization for
Economic Cooperation and Development, which emphasizes the importance of developing life skills in children. Pedagogical
content knowledge, which was initially proposed by Shulman (1986, 1987), refers to knowledge for teaching purposes—
practical wisdom that teachers internalize through dynamic pedagogical activities and processes, from class preparation
and teaching to reflection. However, few studies have defined or measured junior high school teachers’ pedagogical content
knowledge regarding IAs. Moreover, studies on the content or dimensions of this knowledge are rare. Therefore, in this study,
we constructed the Integrative Activity Pedagogical Content Knowledge (IAPCK) scale for junior high school teachers and
examined its reliability and validity on the basis of item-response theory. Moreover, we investigated whether teachers with
different backgrounds perform differently on the IAPCK scale.

This exploratory sequential mixed-methods study was conducted in three stages. In Stage 1, semistructured interviews were
conducted with 10 IA teachers who had varying experience levels. Their practical knowledge about IAPCK was evaluated, and
core themes were identified through content analysis. In Stage 3, the IAPCK scale was constructed using the results of Stage
1. A focus group was conducted to validate the content of the preliminary version of the scale. The focus group comprised
five domain knowledge and teaching experts. Face validity was assessed on the basis of input from IA teachers and preservice
teachers. In Stage 3, a pilot test was conducted with 176 school teachers and preservice teachers specializing in IA. A total of
591 school teachers and preservice teachers completed a survey conducted using the final version of the IAPCK scale.

On the basis of a systematic review of the literature and the results of the semistructured interview, we constructed the IAPCK
scale to cover the following eight dimensions: Knowledge of curriculum and objectives, knowledge of content, knowledge of
instructional strategies, knowledge of instructional representations, knowledge of learners and their characteristics, knowledge
of evaluation, knowledge of instructional media, and knowledge of educational contexts. The preliminary scale was subjected to
item analysis; a total of 41 items were retained in the final version. An analysis performed using the multidimensional partial credit
model revealed that three items were misfit for the scale; these items were subsequently deleted.

The final version of the IAPCK scale comprised 38 items across eight dimensions. The item separation reliability was .992,
which indicated good item separation. The person separation reliability values for the individual dimensions were as follows:
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Knowledge of curriculum and objectives, .89; knowledge of pedagogical content, .93; knowledge of instructional strategies, .94;
knowledge of instructional representations, .93; knowledge of learners and their characteristics, .93; knowledge of evaluation,
.88; knowledge of instructional media, .94; and knowledge of educational contexts, .84. These values highlight the scale’s
ability to differentiate between different levels of a latent trait. Our scale demonstrated good reliability and validity, supported by
substantive content and structural evidence. The results also indicated that in-service teachers performed better on the IAPCK
scale than did preservice teachers, confirming the construct validity of the scale.

We further investigated if teachers with different backgrounds perform differently on the IAPCK scale. The following
results were obtained:

1. Male in-service IA teachers significantly outperformed female teachers; differences were observed in knowledge of
instructional media.

2. No significant difference was observed among IA teachers with different education levels.

3. No significant difference was noted in IA teachers with different experience levels.

4. Significant differences were noted among teachers with different years of service in terms of their performance on various
IAPCK dimensions, except for knowledge of curriculum and objectives and knowledge of pedagogical content.

5. The IAPCK performance of 1A teachers with different expertise levels varied significantly, although not on each
dimension, according to an F test.

6. No significant difference was observed among IA teachers employed in different districts.

7. 1A teachers who had received on-the-job training on pedagogical knowledge and skills outperformed those who had
never received such training.

This paragraph highlights the significance of our study. First, we investigated the specific implications of IAPCK at
the junior high school level. Through semistructured interviews, we deduced the distinct characteristics of IA pedagogical
knowledge. Second, the IAPCK scale was developed through a systematic content analysis, which closely aligned with the
practical teaching context. This approach facilitated the comprehensive representation of the characteristics of IA pedagogical
knowledge. Furthermore, in contrast to previous measurement methods that solely relied on participants’ self-reported data, our
approach involved an objective scoring method to evaluate teachers’ curriculum and objective knowledge as well as situational
knowledge. Nonetheless, for the other dimensions of knowledge, the traditional measurement approach was used for assessing
1A pedagogical knowledge: Participants completed the survey on the basis of congruence. We used the multidimensional
partial credit item—response theory model for data analysis; this facilitated the establishment of the objective scale, which
not only addresses the challenge of inconsistent scoring methods for different items within the scale—a problem encountered
in traditional item analysis—but also ensures that the scale possesses the characteristics of equidistance and objective
measurement. Third, we further confirmed that our scale has adequate item quality and good item and person separation
reliability. Additionally, substantive evidence, criterion-related validity, interpretability evidence, and generalizability evidence
supported the potential of the eight IAPCK dimensions in evaluating the IA pedagogical content knowledge of junior high
school teachers. The IAPCK can serve as a self-evaluation tool for both preservice and in-service IA teachers. By answering
questions under each dimension, teachers can monitor their IAPCK development and improve their weak areas. In addition,
this scale can be used as a measurement tool in future studies. Finally, the IAPCK scale can be valuable for educational
institutions—for example, during re-entry programs to assess the effectiveness of efforts investigated in enhancing re-entry
education. By using a multidimensional radar chart to evaluate the performance of in-service teachers across different subject
knowledge dimensions before and after their participation in a re-entry education program, the program organizers can gain
insights to better align their future planning with the specific needs of the participants. This targeted and demand-driven
approach would facilitate the organization of effective re-entry education programs.

Nonetheless, we only conducted a preliminary overview analysis of junior high school teachers’ background information
and their performance on the IAPCK scale. Further studies are needed to clarify the specific aspects of IAPCK. Future studies
should include a broad range of variables and explore factors that potentially influence teachers” performance in the IA domain.
Additionally, the long-term effects of re-entry education on teachers’ instructional practices and student outcomes should be
investigated to gain key insights for educational policy development and practice.

Keywords: integrative activity pedagogical content knowledge, item—response theory, exploratory
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