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JEZ¢fE (Professional Development, PD ) “NMEREFE T ERIEENHTESERES) - FIRHEAEBITRE
RAENE R -

Ry ESRIEVEE . W HECRIUIR R SR AT RE BTG (H i - R KEMAEE
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e - FHERRBEERMIVEREET » REIF R IS EET R RG0SR - (HREN
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i R sl T AR R (B EEh 2 M= A B 2 VIRS SRS SR AR AR E R
M—R MR AR SRR - BT BRI B Ry AR e RIS A R4S
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HEA FHeT( Skaalvik & Skaalvik, 2010; Toropova et al., 2021 ) ZR[fl] Ayvaz-Tuncel {1 Cobanoglu
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—  HBEEH

P T RS B P R SHI B AT R EOE AR O EE RS AYER AT  fRIE
Kuijpers £ A (2010) AYBHFEERE - ARAVEERFRLE SRS HIE, (content knowledge )
FI—FEAER I ( general pedagogical knowledge ) » K2 B HS SV B Eh R L RE D 70
17 RFEERHAIESE A P - (ESBIENRE R A T AR E TR - I T Tem 522 E - IR ER
NN

PR BB AETA R 2 AT H R S e n B A LAYRIE - EFIN B IRAEEEh T -
B R SR A e S R it 1A A B AR B R AR IEAR - PRI R s
FTERZTTHIBEER M DUBEA RINVEERES - BEYrEEE) - BEMEREHENE
RS R R EN B RS ORI IEH] > P EEREFI Y B B HVEESE T -
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A (2015) {ERPFEAE BB TARIN BT > 15 RIS EH - NMEREEEZAETHY
HRSUAE > AETET MR AERVERE RN - AR TR S B s e — R
B REEIEI B IR E R 4 ~ PR EEE - REEZ ST - BIBYFE - B RHH
EETS DR A E WA E R A Kkl - TR HRCR R 4 -

FENH R e B2 BB LSRR RENHHCR, - EAEN R - s E 2 B Ay
BHEBAN - fEAHAIS B RS R ISR E® (Vermunt & Endedijkm, 2011 )
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FI_EAHZEAS R E - HOKAE (2022) AUIHZERETR - BINZETTR REFIEEERETT (L
SE) - BT RLEEEEE - WAER - MEEE (—REEER) - 1A BNEETE
REVR S BRI ENE e S 58 AR T P EERBIRTER S o 110 ARG E I E R
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(—) PlFEFERTEAGA (Content knowledge )
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(Z) PURSEEHERE (Pedagogical competency )

HEREFRNVEEZE T RS E R BN AR AR R - ZEERE TS
HETEAEE AR T B DAIE - DIAROt e 2 A ryERE M & (Spitler, 2011) - £
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BB ERE
(—) Z&EM[ETEEENE (Competency-Based Assessment )

FHEEGELEE R T » ZENEE T MEEEREEFENVER 7= WiEEE R
ZEE MR - AL TRV AR R R [ (project-based ) FEE 5 R
BEAEBRAFIRARE T BRI TR RS BN R R S BB -

(=) BB 5% (Cross-curricular teaching )

Neme Rl ZEBETT - B0Z STEM ZUEELA - BHEEE TS 2 E S I R -
EZEEEFEET > o BEEA AR - S SR RIS EEE RSO IER] > st E
TR » BRI E RS, -

(=) BHEEAZER (Technology Integration )

FHEESIBETEE T S RRHEGUE TR - AT AEReET TEERENEEE
MMEZERE PR RSN > AR e FREUEA N ERYEER SRS - AR T A
{EFRIHEEE R - AT DUy f 3 41
1. L TEFEA

AR RN A BUNTEBISRONETEERE - DLEIRZ Y - (i TR E
b FEW T AR RN BEEIER] - S b E (WEEIE 582 iR 2 RV
HEH - B TEHAVEEEIER - MECROEEE Y (BRI > 2021) » HES ST E 2
Hars - oz T B H R R s BT R R A R I 2 — -

2. P EE I

ETERHE RIS BIEBEE S S EARNERERE T B Fo e Las 2 ks
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RE R HEE - BIFEEZEN A T EIMENTE K - 7EVREEE) T - (FH T EER KEfaR - B2t
BN -

3. TR FlA

MEEERHTAVEERE - fie NECE - BrEfml - Emse - A T8E - ENES (augmented
reality ) ~ FEBEEEE (virtual reality ) SEHRTEIRHS » BB BE2B AN ES) © LEY > B0
T COFEFVIERE ~ 3D B AUsA > B ERER T =0 Bk e N E B
HEE RV TRE -
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BOURRPRRT g TALIS 2018 SEFiddedy Z MG5E 23 B Rt s LR 7 R 2 LA
i c BEEER - KRR ETS o 3 HEREEAT ¢ RHHEERE A « RS R E
TR R REERFFEEN - IS A  FHEAZE - ME#EEEHE - BT ME
HEYFEIHEE - WRSHE A SRENNE > USSR

TALIS 2018 -7 g » RAOR GIFE A, (OECD) At 2 B ARG &
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TE > EEZEMNSEBAETEERREYI - BA RFERIEERE - MERISN SR
Jt HHVERHE RS > WITEsERds - Ban EREREE - BB RREAAEN T H 2 E
FEHMBBRENETNEELE  EH BN - UFREROYEREREEIEER - B
LIRS - DIBILA R TR Z NERUE -

HR AT G L 2R RS S S E SRS s BN RIS EER - bt

FEERMENFE RTBERR A LRSI - NI EERAERE T2t TR ZEY)
M -
=~ BRI EE

FHIR AT R E R R SR EDR] - I Mplus AEfTERR MR B R 04 » SRR M
XA T Z TR - BEINEEHAVE R - SEPREVE S ATRE (BREUE » 2008) - T8
TR ERIE R B B i R — (EREIE R R &OmRIFEABR UM ERE

(Wooetal., 2018 ) - 4 <{EF5E » 141 AIC ~ BIC ~ BLR -~ Entropy % » stV VI
& » Her AIC k¢ BIC BMEAEARE3 AU » BURZERIAUES  BLR eSS S Aa 8
(p<0.05) » FoREAEHEFEL (K BD (BRERE S (K-1 80D 5 Entropy ([HZ KL 0.8 » &
TN FEUEME S - AL R B4 o MARISR AN HIEESR - (SR BL R E VB
A BB R A R BB B % 5 /&M (poster membership ) -

FHBNEEIE I ATHYER 73 > AT Mplus Ht R3Step (fGHEL ) IVTES5 TR RS » A5t
FHENEUR o HRINESSET 75 AHFTLAZEETZ MR ~ 8 - IR SR S22 R E Rdh
BRI » B B R ILEBIE R AT TARET - DURR SRR R T RN Sy R A T R
A2 AbiE T fRas o

R3Step HYJ77ARIE ST BB i BB S IEL » HR & KR EEER

(Maximum Posterior Probability ) $5){EHS 2 & A sEAVEEER] » STREDEERAE » Rl Tl
TETEEIREE DL T PR B BRI AT TERES » DU R4 M B B BB T S A »
R AE R EE (Asparouhov & Muthén, 2014 ) -
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# 3-1
LEFREERAME N A A AR A
Fde A Hc B AR
AR B oA ok 168 77.1%
REIE PHAFRT RS (KEL HL 156 71.6%
o 80 36.7%
FEREe LTS 46 21.1%
B g S 2 58 26.6%
” _.Ea -2
FERR ppposs (eeazer panew
s PR ) 3 8%
: “ 55 B s 3= 33
P PREFFE (B ad - %z 47 21.6%
4 F3E2 (%2%59) 22 10.1%

P2 B = AT S R S R R E A B4E T R IR A
(77.1%) > Fo " RSS2 (BERAETIMEAE) 5 (71.6%) - HLAHERAT TALIS 2018 4y
EEWET BT AERE S AR ETE RS R TR, ZamEiEt - R 28
AERE B Ry " EMERRH SIA BRI RIAIRE 5 (94%) ~ T BEAIRE 5 (95.9% ) ~ " BRI
sk ) (91.5%)  BEURRHS SIS A R TR BRI 2T E o3 R 58 - AlE 28R
FERFARK -

BEAD - T RHS R AR | (68.8% ) TN R RHY SIS 2 BALL B S A S S e 5 E) -
FHELS TALIS 2018 FEHYEE RS - | BRI BERRTERELE R (ICT) A8 ) (59.6%)
Z B  BURPH ISR FHAEAEE EHIER] > SR IE S H HA s 2 -

S5—J7H > fR#5 TALIS 2018 FFHUEEH S - AHESILANEZERES S " 24 e
B (80.1%) B T 1T Ryl EADTAR AL | (79.5% ) ‘S ITEATEE S e imE) - $HEA
Wt s - EREERT P REEREER ) (21.1%) > k—REEEHET T 2ETR
B (FEEE ) (10.1%) > (S BRI EEE R -

= BRI A2 RYEN B X RRH RN

R R R BT 2 ST S R ST 2 52t - AT B Y » W55
S PFEER TR - DUBEEAIE T T T DR e S & s
S BRI E B RIS R -

SYEUIET  ASHIZEERA Mplus 8.3 RRECHIE (TBERRIAT - 410 2 5 5 BUE(T4R
SR » LS R E  IR » £ I R RS 192 32 -
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% 3-2
e | AR A L A i )
AR i1 AIC BIC VLMR-LRT BLRT  Entropy  Sample proportion (%)

1 191543  1942.50 1 100%
2 1847.17  1905.17 0.0062** QF** 0.824 82%/18%
3 1840.28 192898 0.0145* QF® 0.848 75%/15%/10%
4 1834.04  1953.45 0.2296 0.02*  0.741 13%/8%/64%/14%
5 1836.79  1986.90 0.2664 0.2667 0.847 10%/59%/5%/16%/9%

%p < .05. **p < 01, ***p < 001.

FH 3-2 A1 2 SRR AR 1 B RIEAY » £ AIC B BIC _EESHAE ~NZ » H VLMR-
LRT B BLRT 381 » BUR 2 SAIERIUERY 1 ERIARY o 2871 - 2 J A A A 2 el o
RSO HIS YRR - TREA & DA 3R BN rP R S 2 B T R R A e 5 )~ A -

& 3 BRI » AIC{H ~ BIC {548 1% » H. Entropy {E7£%1 0.848 » B~ 3 BRIEAY
SYREEMT - B BAFWEBEEE T 0 3 SEBIBAL Y AIC #% 2 JERIBLAVERE ~I%  Entropy $e7F
% 0.848 » H VLMR-LRT 81 BLRT $3 80 - BUR 3 FHIIERLEAA BArHy - BUR ML B A
EEHEET] - BEZR 3 BHRIFAAY Y BIC &t 2 BHRIEAY » & BIC BE—f5E s - (HE 8B
KR 2 AN EAE KRR —SaTHEAR » 7RG & Bt fe A R o m s M T )
L%ﬁ' o

4 JRIARYEE AIC WS NI » {2 BIC #E—20 bt » H VLMR-LRT N2 > Entropy [%
0.741 » UREPBUEMWIE T 5 o > S EAILLOIRIE - rIREA B 58 - 5 551
FEARIRIAE AIC B BIC EESARAERY 3 BRI - H VLMR-LRT ¥4 BLRT REIE » BRI
FCPEAR G -

BEZR 3 AR BIC fEES SRS 2 SRR - ASEE— BIC 45152Fr - (VB>
MDA HE (R — 4R HaAE « AT — 475G Entropy {8 ~ BLRT BHUELIRESS
B~ BRI LB & TR RSN 2 PR Em T RS Mt TR Hrp 3 SHRIRAL Y Entropy B
B35 0 H BLRT e R /KAE - BIHRIGAELBIRE SEME » (RIELER 3 SR TRRAIE K Ak
e AR IAGER -

4% Nylund 25 A (2007) AYBHSE - (EVEAES RIS B B EmiE b - RS
SRR AT S T SRR EIEAE . 4 VLMR-LRT( Vuong-Lo-Mendell-Rubin Likelihood
Ratio Test ) ~ BLRT (Bootstrap Likelihood Ratio Test ) ~ AIC ( Akaike Information Criterion ) #I
BIC (Bayesian Information Criterion ) - H455HEER » BLRT {FIEREEERIFE AIEE » M
VLMR-LRT $MEA R NOFEA G R8sk  BLAh » BLRT 81 BIC $2BEHYEER » BIEELE/ N
BEAR (n=200) REET > TREARCZFFIEME S - R E L4 -
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ARUTFERVRAE R 224 N - B riigesatt - BB ERR R BAREES /N 300
AIRTRE S EHEEERARIE - B BLRT EMGEEHIE SRS T B ATREME (Nylund-
Gibson & Choi, 2018 ) » H Sinha A (2021) 5t - SdnEHFERE (BIAIRES A I ST 7EAE
FERIRHETE - 1B SFYE(E (Entropy) WYEHR) - BHERARIRERESR - FLA1 > ARy
NFRIENEERON > TR BRI A ER ) -

IE » ARWtFes7 &5 8 AIC ~Entropy » VLMR-LRT ~ BLRT ~ JR1 LG R8s ] AR 1% -
1R 3 SRR Ry e SR, - DRSS TR C R BT e e BB M

RIS - B LR PR R Al 2 B S S et S < A HR e 1> 3
REEFAET TaR

1

0.9
0.8 == LA 337
0.7 (77.4%)
0.6
05 —— % g A
(12.9%)

0.4
0.3 —— 1o ijT 5 2 |
0.2 (9-4%)
0.1

0

. . S . ST S S S
& y B! %, D %
‘7%@ ‘ %% o2 75<'%’ 4 %ﬁ% /@j" %js/ ,\&)%
3 " T8 3 o 3 %
%f@" %f%‘ %@\ & R R %

[ 1 FHCEEET 2 B A

| BURS VB [N 2 B [F R S e g £ R 2 R ARSI - HE R 2 itk
R (0-1) > BB SHIELE - (RIBVEERRIER - 5] 1 5 75.35%AVRHHK
FEN (n=174) > FRARHVSHIEHG o PUEURIRYEETE 22 £ A AR SR s e h g 2
B e W H BB BB RIRR AR R BET R e a ) AR 2 8RR
EAEPSIREER Tk - R E - REERRFEEN T R EE AR T L e
BT A2 B A R - SRR R 2R E AR AR A > DARHY
TSRV ESIE R R EERS - NIRRT 44 F T BB | -

F) 2 BLEHEAT 15.28% (n=29) HYZHT - BLARIHAENES R LRERG - R E
BHHBETE S > ITAEHESNS R EE R EH RIS 2 BRI TR
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R WUESAR AT R RIS - MR M BRIV E S - R R 4
By T REHE -

R 3 BRI 9.37% (n=21) > T \Bm/ VRS AT E SRR BRIy
sty SRS IRET B SRR R R eI S PR - AR AEEET S A [F LR 2 ElEdy
2Rt IFLI a2 R T I 2 A

=~ MRS EBREBSRESH N

AWFEREA T SR TR ISR 2 B A R R BEERIE N - SRR
RESRHS R A BT B BRI MR 1R A T » Al 2 S R B K

— RSB B SR E R SRV ETEL BIAR S D o BNk 4 ¢
% 4
RN RS SR U
AAHF I3 %% K51 el o S|
(n=174) (n=29) (n=21)

Fa sy g s
giﬁx A AL
A5 AU %a

PHAEBPREE A
(% E w4 Hi)
WA S A

130 (74.71%)

112 (64.37%)
35 (20.11%)

24 (82.76%)

29 (100%)
26 (89.66%)

19 (90.48%)

21 (100%)
21 (100%)

: YL
?i SRk R
‘ Pk~ 5

9 (5.17%)
24 (13.79%)
110 (63.22%)

20 (68.97%)
22 (75.86%)
22 (75.86%)

17 (80.95%)
13 (61.90%)
21 (100%)

PHREI PR
- K

= 73 .
PR gagign

28 (16.09%)

9 (5.17%)

0 (0.00%)

1 (3.45%)

21 (100%)

12 (57.14%)

WA IR - BENERER TR 2 PR SRS » (BB —

BB W T FA S BT R 23R 8 BURR R B e EE) AR E R,
AEARHHE] « bR T ERHRHGIB AT A G ARINS » K ESEENHERANE - ESEER
Fh» WENEE Van & Berry (2012) HIBHZE4SHR - E2FRIEERAIEH, (Pedagogical Content Knowledge,
PCK) HHEHHVE AT 8 R EE) - MBI HE TIENERELE S IR BT E MBS0 -
JESHEE DGR - R 2 ZETHIREE -
3 FRAETHRHEER B T
(—) EEEBREENT " RHEEEMERE - T R E R E | K T RHE AR
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FERE b2 ERES o (B T RREEREE T @R TE ) T REEE
B & TEATRER ) FEE EHISEHCREEHRE - BRI E R
P e 17 RIBEE FIAHRRA YR E £/ -

(=) REAEAZEHERE TS B A2 RSN £ T RE T 218
BrzrEE & T ESEEETE ) FEENS SRS - BURISEETER
ERFREE AR - ARG BEE SRR - 2RI - SRR — iR
EBEE EH2EAEEAIR -

(=) 2 REE 3 SIEETHIZE0A H & 2REs 28R - THA " FE#EEE
H ) B TEAEITREE ) F B EG L e EM R - BRI
R S 34 fee S By 2 BLIE s B[R R Y SR R R = R

BEGS > B | Fr28RAVNMERE 3 BT S Bs RAVER » JREI B sP R s
TEBENS G - MBS RIERA /T - DERBERBELT - URET
P S B EA T

» PRIZEEHEI B REH

HE— 0 Pl [ S BT Z i AR R SANRETE A B = EE2IRAH
SIS - Horp - EnRE AN 2 N RO  BURZ AT A (B e 2 B
B2 F AR S E) | REAEAB S BRI ET R DI B RS ST Pk - AR
A FERREREREE BIRRGS - BN B S S R 2 T - R S T E R
fEEE) -

BESN > FEPER AT - BIEBEE S P AT B 12 HEBEm A PR AR
BRI RIS B RS = > AR R REEEE RS T 2 B H E 2 IRE R
BURAENE A o SR T RE s B B R S T 8l 2 S B

h ALS4=A
ﬂ =N T

(—) BIFFRREESHENE R T MR B 2B E
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Abstract

In the context of Taiwan’s competence-based curriculum reform, technology teachers are
expected to enhance their instructional practices through continuous professional development.
However, existing training programs may not fully reflect the diverse identities and developmental
needs of teachers. This study aimed to explore the participation patterns of middle school
technology teachers in professional development activities, using latent class analysis to identify
categories based on engagement in three domains: subject-content knowledge, teaching practices,
and general pedagogical practices. Survey data were collected from 224 technology teachers. The
analysis revealed three participation types: Foundational Practice-Oriented, Teaching
Competency-Oriented, and Balanced Participation-Oriented. These findings highlight the
importance of differentiated, need-based professional development programs that support diverse

teacher profiles and contribute to improving the overall quality of technology education.
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