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— R EREEH

AR 2R ER - o8 T NN AETE R 2 E B - 4 FERE
(online courses ) FfEHEEHFIY (information and communication
technology ) &5& % #AGZ TRV O ENH - FBEE H v DI ZHFfE A1 22
PR - sE st AR BEEE T 5e el - Bt > RFEBHRE
43 FERFf2 (massive open online courses, MOOCs ) » ER[N X% by [ BEER
Bl > TEAT104F 35 B 2 Bk — R B » B R2E 8 HAY— (8 sehy -
FHEAEGHV B R ET - BeT Bty FERERR TR E AW EEER A
BMBERRIG, BRI E W R 2 e B F S B 2E Rl - (Rt
AR DUBEE AR ELSR LIV ECEM T (Puzziferro & Shelton,
2008) - #AEZ » —EERDIAVER FERIBBEERETIIEUE - REAEAFEH
SERCBRVEIRHE T A RESERE - B SR FIREER R BRI
BRIZBERRIGRAEAEN (faculty/teacher ) FIEFFEMEIRIRANZHEAG BT
FHEER o HAEE S TET (instructional designer ) FT4HRY » Wi £ B
HITATERI A ELENL » 488 FRFEWERETE (Ashkenas, 2015; Brown et al.,
2013; Halupa, 2019; Katz & Martin, 1997; Moskal, 2012) - [fi /i > [EIHY
Tl ERl % > R (RE G LERAEAYRL (Richardson et al., 2019) -

RER B et ¥ E B RE A FRBHEnV4R IR as T e RS
Bz G AR - BB 5 2 1R S5 A R B R SR
Feff - LUK R 12 Sh B Em AR ol & FE P Y 2 V5 ) - Horp - BHE(E
arfE (project-based practical course ) % HWYEEEARHTEE - EiH
B F 28 KRR R E R TR S SRETRA TR AR
[EHF B RS o T GIREY - A ARG ETREMR 58
B & ERYAES) (Fried-Booth, 2002) - ## B {FIRIEHY 2 BIRIFERE K2
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4 HEIBHLI $6X¥1Y

B AN A B E (Bell & Gilbert, 1996; Day, 1990; Hannay
& Seller, 1990) -~ FHAIFTAL » 43 FIRIEAVEEEREHEIE F2 A B
T HaT A R i Ry 7 =0T - B B FarE e A 2R
WS ERFIGRAY AT - FREE A ARG AIEE R BE N (SRR ) HIEE
15 BB R NS EX T ERIRE - H5h 522 B ERT
BRI FIRR ARG E RS - HE it 4 8 E HL H M
B FRR R A AR SR AR & -

HEEFE \CEA R R e IR - EEMTEEZRNA S T
E - FERFEAIZE R EIOE T & 2R BB R B B - H% - B
fir 4y IR T s a T BB E e A AR PRI IR . - ZERTRE IR S B84
BRI » PrsdraifE (mentor) MIGEEHIAE > B2 —RPKEL -
sz > 48 EfpifF (online collaboration ) HJ LU A& i sHRHGEREERTAIEE
A IS RIS R AN 22 R IR > PAEPRE GBS 07 =0T i I - (Rl —1E
EEATRRRTTEE -

— BT B R R B A (RIS AR S - Shulman (1987)
HREH T HE AN (pedagogical content knowledge, PCK ) FYERES
MR EHAE RS ERVEEFIER » MishraBiKoehler (2006 ) #—F
DA T FHZRIE, (technological knowledge, TK) > 2R T FHYAEEANE
5% (technological pedagogical content knowledge, TPACK ) HYFEzHZE
1 - HDAPRET 2R B B E RGBT TR RIRE - TPACKHY N ELTE T
o A PO Bl G B 5 VARV BRI (pedagogical knowledge, PK)  ~ #fji%
SR ECEAR RS BB S iy 2R S K05 (content knowledge, CK)
BT BRI TK ~ PR EICKA 4 & BH{E ZRYPCK ~ FIHTK
GEEPKER N E E F B E RIE BB A, (technological
pedagogical knowledge, TPK) ~ FJFTK{ A CKA R EAIMEIRATRHL
W%, (technological content knowledge, TCK ) » DL K RFFij#il 7S Fa A
ARl e > BEARFRHEOR 2ERE SR - BITERIEEE - BRI

W 04-01-F#54%_p001-042.indd 4

2023/5/16 _E4F 08:55:29 (



RE S BRI B RS R LR

EEARARE - NG A AR LI BVELS B R RIERAY TPACK -

BB FEE A LTPACKER S 2 Am (5E FHRH A BRI 28R % - (=
Tl D5 DLTPACK i i 43 F e R BUR S0 e TRV ER SEAIRE - B
STEITE 4R FERAE R - WEEN B (PK) - FIHE @R
RO R EUERlr (TK) » BEEANE (CK) DU ARY T ErT
G B - (EE(EERRE  BEERETENREZEPK ~ CK ~ TK > DUKAERF
PKAICKEE & HIPCK ~ REPKAITK @ & Y TPK R TKAICK g & HYTCK >
i & PN R ] LUK i3 te RISl &y =AY TPACK - (R » TPACKH
JE AT Ry B PR T 4R _EER R B e TN B SR Mg — T B 254 - [0
TPACKHYE B/ (18 #5 A B E sl R R ml A 222 - 1 20 45 e 1 Ay

( Mishra & Koehler, 2006; Niess et al., 2009 ) - #FZ W5 E{ERE AT
EEFEE T ESETPACKAYESE (Cheng et al., 2022; Santos & Castro,
2021; Tan et al., 2019; Voogt & McKenney, 2016 ) - [RIL - fF43¢ FERTE
BEETEER T RET - BRI B2 AN TPACKY | BH—IHEH H
B2+ A TPACKAE B2 A RE R MY ~ BRI N A = R38R
AR R HER SR T — TR St isEtE

=~ MR EAVEARERE

AW HRAE RS F ARG TR E (R R T - EAGRE
PUERTNAR LR B S T B B SEa » SR ISERT DL B R aR 17
TERYITE > 5EMOOCSHYERIE R ETFIBLME - A PRt B2 A4 22 Bl T SR AR
FEAE TSR MIBERTE L DURCAINERIERVER S X ER - 7FE0EHAVT -
AHTFEHEEA

(—) 2HHEEFFRESER - ZAENTPACKHRAE (B3
PK » CK ~ TK ~ TPK ~ PCK ~ TCK ~ TPACK ) E&HEFTE/(L ?
() BARSWEEEE FEAEARIENEE ?
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6 HEFTBELFT F6EF1Y

Bl » XRAERE

— ~ MOOCs

MOOCsE LB ERTE (open courseware ) i 1l FTAE{F Y
& AR ERAE AR BEESF B - n LA EEES
TR AERRR 4 R ERAEAT — (@S AR A B N A A A 22 4 -
MOOCsH fymassive » 245 HIRFE N RHI 2 BRI AEL > Mopenfll5REHER
EERE R EINARH - HEEH RS E - AN MYE R RE
RES AR R BT REE - BREE S ERERIRIZA]
Wrolg AR EER | p/ N > (4EUHFER ) (New York Times) #H%
2012458 B " MOOCsJTA | (Pappano, 2012) -

MOOCSH AR 12E KH 77 HAl sk B F 2w A2 - RS E KE T
TefpcE /Nt - B EE TR B e E DU IR A B IR
o WEBARGEVFEETEEERH - 2ENE - FEELH - FEE
H o DR EF ARG - CHF SRS 2 A E T g
He&En (Wen & Rosé, 2014; Yuan et al., 2014 ) ~ B EHZERE (Pilli &
Admiraal, 2017) ~ Z2E{HFMOOCSHEIEAIERE (Alraimi et al., 2015;
Hew & Cheung, 2014) ~ MOOCsZ3 5254 (Fini, 2009; Kennedy,
2014; Kop et al., 2011) - SE&EmaiMOOCs# 5 B 4ERV ) 14E ( Literat,
2015; McAndrew & Scanlon, 2013; Toven-Lindsey et al., 2015) < ZA[f] >
AiIMargaryan A (2015) ¥ 76{EMOOCSeRIZ I acat < o B H#EI T 77
RIS - BEARZEMOOCs 2 udafE A - HEBEKETRE
R o R » 8 L2 ETEMOOCSHY 3 & xMOOCSHE 75 25 1 H %22
heE @ YAV HEZ TIE -
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RAd B R ITL BRI RS R LA 0T

= R ERRIEHRERE

B THIRESAE IR 56 A SURERIF A - SERI A RtEE O
HEL oy S B R SRR - HILUESI B SISV EEE - " HEEaat
— A EFN960F A HIA H Gagne gt (Reiser, 2001) -+ 1970F(%
EHEREHEAERE RS - WEZHEANESE - 5% - BEF
SHI o B THUUEE N 4R IR RS AT S B B
R B R E AR s a T AR AE B BB B4 R AE - 43
IR ENEHE R R TE - & EEEREAARVES R ~ 20ferfsE A
FEEIPER A FEE - BET4R LETEMMER - S5 TIEDUE
B EAYEEE - DURAMA SRR AR 4R EERIZRYEEE % (McPherson &
Nunes, 2006; Means et al., 2014; Xie et al., 2021 ) -

AT 2T G PRET 4R LR B SETRNY B SERE /) (Christensen &
Osguthorpe, 2004; Dooley et al., 2007; International Board of Standards for
Training, Performance and Instruction [IBSTPI], 2012; Kumar & Ritzhaupt,
2017; Rothwell & Kazanas, 2008; Russ-Eft et al., 2008 ) - Hr » HEIFE
S~ G~ HENEAEFR B9 (international board of standards for training,
performance and instruction, IBSTPI ) FifeH 2 4¢ FERfE 2B cTAlgE
JIfEAE (IBSTPI, 2012) s HEAG o AURIBSTPILAFNZ » Rifefzés b
R E B R e T BB S AE IRV 22 TR AR 7y R SE AL RE /) (professional
foundations ) ~ #1&F|43f (planning and analysis) -~ #%EtE8fE (design
and development) -~ FF#E#47T (evaluation and implementation )
FEE (management) Fofl [a) & » SRR H B ERR G #] oy BAAAK

(essential ) ~ #E[¥ (advanced) F/&E¥E (managerial ) —ffi K [E]HYEZE
L -

FEEN > &R ENEZE AN B E (information technology expert,

ITE) 7 " BUBUEEa et B ER R AE | B " MU BUEEETH AR
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8 KEFBELIF F6E 1Y

EEEE ) WAEYSOHE » WETeSi 28 (A28 - 8
SRS - B S E IR - S B AR A - iR
HIANA ~ BT SR EHaTAh ) Fgir st (Banh8E8mK - %6
IME B ~ BB - ESETE - MERGT) MBSt EENE
AV A RL (N2 Rhttps://www.itest.org.tw/07 el l.asp) - [HBHHESE
A (2008) ZBRIGTIENIE » $H I —PE I TERET S5 - #EAR
MBS RE AR s 17 A SR e S FLE ORI B TAF B IE AV E B - Hi
TE - i ik asca B P ¥ 52 2 TE AT AR OUE -

PRI » ARk B Z S BB S T INE . (explicit) {TRRILE
sPE HEE e THIRE - AEE/ DIAFEIe R (implicit) 3R1HVE B SHK
SPGB EERRE -

= ~ TPACK

TPACKZ B EMHBANT 5t AU T B BB R SR EOETH
BAIBEA— (B3R - ik EPK ~ CKFITK =55 ke H 7 [ 8 5 fil (%
A &He (Mishra & Koehler, 2006 ) - ffJMishrafiiKoehler (2006 )
ELLUTPCK B HAEE - %K% & 5 R0 iR AE 7877 2 ‘technology,
pedagogy, and content’ 1Y E i - #{FE % B TPACK® ( Thompson & Mishra,
2007) - [E 1R TPACKH i 28 i R HY-EAE R oy R L Rf % - PK ~ CKA
TK/Z2TPACKHY = KAZ.0 AT, (Mishra & Koehler, 2006; Peng & Daud,
2016) » PKIZBERERE RS K AIEREL 705 - B& T EE E ]
BRI - EEBENGE - MBS EERENEE A R B EEEE
A > DL S TRRR AN B S i FEA] (Mishra & Koehler, 2006) -
CKEZEMH N HTBREN NS Z S - HinERZAV R - [
IR T R FIERAVAE DL AT BE D Je 2 A [EIEIg RIE /g Tl ( Shulman,
1987) o TKAIZZENHIFARIGETEEL TS R BT ESRHAHRE R -
PCKZHPKHICKATZRL » &5 85 EE T AW e AER BRI A - 45
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BAh S EEH L ERARERGLES 9

op

BB R B R BUEER AT IBTE T & - PKEICKAE R
Z &G B EE - TCKZEHCKMTKRTEAR @ &2 ETEZ AR A TR
CKAHIRERNEHIE - TPKEZHPKAITKATIZ A » i ZaIRES 2 ZE
FHRITTRYRHRCRIGE » EREAINEE B T8 BRI 7 #E ) - TPACKHI
EHEPCK ~ TCKHITPK=F Z Kk » EHAREOR EHBESERE - #1T
BRI - B A EME - LB A VB S BT A
i (Koehler & Mishra, 2005) - EGEF|FHRMR(EHEER AR EE ~ Fi
SORFERE AR, - HEEEHE A E W (Loveless & Dore, 2002) -

1
BEHB2AB R

FHEP B EERA
(TPACK)

FH B ER AT, 2 s
o P

(TK) FHEL A
\, / / e
WA s
(PK) ¥ “ ’: %H?&
T (CK)
o
SR

(PCK)

{E#EPK ~ CKAITK » #1{n] 2% € i PCK ~ TCKAITPK » J5 =t
TPACK > BBEMBM I EEAMEAFNEE - RIFESHEN
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10 ®EIFBRELFT $6% %1

(integrative model ) BRHRGHVELETE Ny » [EAGEAERESE N HPK ~ CK

FITKH 28 g & 8 & PCK ~ TCKAITPK - #E [ HE &R TPACK
(Chai et al., 2010) - S59h—IREEFRIFE S » th— B2
1t (transformative ) ME¢EHAVH A1 ( Angeli & Valanides, 2009;
Graham, 2011) ; Krauskopf%: A (2015) 5 E 457 LD o0
5 (construction of mental models ) FI1& %% & 41 ( meta-conceptual
awareness ) HYRRAIFEIE o

RHEALAZR » A7 % F TPACKER ST 2 bl 5 I B e 4 2 22 ey it
7% (Baran & Uygun, 2016; Chai et al., 2017; Chai et al., 2019; Herring et
al., 2016; Koehler et al., 2013; Koh et al., 2017; Srisawasdi, 2012; Voogt et
al., 2013) - EEFWAFEHER - TPACKEESH SO i Bh 2R R Fil
ARREE 2 H (Hilton, 2016) - ARHIRHE & B2 AR MREZAETR
i BE Ftife B ER R B it TPACKZR I Y EN R MR B Bi1RE 7 (Peng & Daud,
2016) - FFEWFEIRF R E A A A B AR Y SR B R
BAHYTPACK (Cheng et al., 2022; Santos & Castro, 2021; Tan et al., 2019;
Voogt & McKenney, 2016 ) -

Ry TRFEHEENTPACK » AT LA EZE FEAIE T
BHtazE A ( Archambault & Barnett, 2010; Graham et al., 2009; Koh
et al., 2015; Schmidt et al., 2009 ) - Hr1 > FgSchmidtZE A (2009) %
BRI AT Y T BT BT BER AR A4, (the survey of
preservice teachers’ knowledge of teaching and technology ) - /E&FLiE 7
RESRFIASE TEFr4RELMm AL - WASE 7B R BEEARUE -
BB EIT L HETSE  (Kaya & Dag, 2013; Tondeur et al., 2020 ) Fr{f
HEITPACKEFE T H - " BATEAT B ARAERRE G ) PRI
BHER > OGSl ERTK (78) ~PK (7) ~ CK (& - 1+t
C RIEMIFEER3E > L12/) - PCK (43) ~ TCK (438) -~ TPK

(5%) MTPACK (8iH) - H:EF47: -
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RRE W BRI B RS R LR 0

CiIRLEBRIERERE

WIEmEE » BEieEEEH 2B BRI FAREREE - 2E A
EETIFe TR B A AR Y IR A 2 R A IS EGIRRE (Locke, 1976) -
BB L B AR U T A TR B T ARG RERZ » &L
TEEH TIFIH5RAY EBISE (Hoppock, 1935) - fERFEE T > HE
TAEmEE RN 2 BRI B R G I ERR A A (Ku et al,
2013) - TsengE A (2009) By 7 HRatéy FEHEXTE - #E—(rE
& TH/EREE &3 | (collaboration attitude scale) fI " [EF T/EmEE
&7 | (teamwork satisfaction scale ) Wi{fElsr BTG - Hdr - TH
B LEmEEER ) BEEEEESHG PR EERGFIREE - &
g NE10E TR (S-point Likert) RHIH » &E5ZIH5THT
o BERIVEEE 96 0 h—SEENER -

2 MRBE

— HIRHR

hERE B O R EE - 33 MU B S HRE R & 0 B T BUIERAR
sEt ) BUREBAES BRI - Hep » BE3 A (45.5%) - Zotk18
A (54.5%) » ZHHFITAN (51.5%) &% > HIZHERIS A
(45.5%) » ZFFAFIA (3%) - ARIFR - SHEEREEEEY
7223 ~ Bkl - B E DR B ST B SRR - (B R IRATE
FEEA » WU R B R R -
— EETREA

AWPFREAZALEAD > TR BAEEE - BT S R AT E RS
PURHE B2 > ST R 105 > S S BB E N 4
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12

KEFBELIT $65 519

=1
BARRIERET
HHE TEE (N Horke (%)
B 15 455
e 2 18 54.5
—IE4R 0 0.0
AR 17 51.5
%
iaC =AEAR 1 3.0
VOAFE4R 15 45.5

MOOCsH T ELELE - WIFEE T ERIZFAIGAT > 077 BLERAT ST B AT 5T
sTEE AT HAY ~ B E AN R E (F AT IR AR s s T R A P B
EENAENEFET TS - DERERMIE At ERHAEHRA

SHEWL > AT DHESRME IRV TR 7200 B Ui AB g -
= ZEEMFRIEERG
" BERIERGT ) B PRI EERY3E S ERE (FR—)

FUBETIREN G ECREA S B R E ERIVER - hiNgE
R RIS HE RV - B2 ~6 (HET5H) ZHRER
MG AR R EE - B7~178 (Hat118) R AARHFHIMOOCS
HEEF - FISHEAEREGEANE - AR 2 E 2 S ERAl
E SRR DU AR BB T3+ RIS B R
&7 ~ MOOCs J;ADDIE (analysis, design, development, implementation,
evaluation ) Z&ALBCERRETHRBIEERAVRIA] o KA1 B EFRIE D
B TEBEESTEEY )~ TMOOCss%stHBIUE | K MK E | =
(EFEEL B - S PP E B aE T ol T~

(—) E7~98 (He38) K ' EBHEEr =228 8E, » &EB
= A FIERERAEAD » DU 1VE— (7 B4 [ T EEE AR
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Rdd B AL B RO R AR E

RERETH 08 - bR T RREA T E BRI s s TR Y e
ERSHIE R 2N - WS ARTEREAT - DIAREEIR e R HEEE -
KO AR E. - 33U ELI3~4 NE IR - BEC =B - B2
RIS R BARAYSERT - A RAHE = [EERR - AR EEE -
BEEFE TR NE (1~9F80 FEE > B - BEsF s
FE T EEEE T (R T HYAIERETR) AMOOCsHkaTHY £ -

(=) ZF10~1618 (H517H) K "MOOCsaaTHBEIEE | - 3£
BliSe BTTEEE % B IERT(E AR FEMN LA - WETE— BB LR E
A (IR R E AV T 5 URI TR ) > FEEERTEL E PR AL
REET G R BRI ERFER - AT S ER ERET
= o KRERETNE TR ER - BT BRI R F Line(F £ 3CF
FIEFHER S a5 T A » f5lcGoogle DrivefE{ TS (R ERIHAIEZREH > 15
LLGoogle Meet{F Ryt FRIRFGLaNEE T, - M EEZ RIFEFEZHY
& LR - B—(EE AR EAR SR T - {(RIEADDIE
LZYALBEZGHRE > B2 RMOOCsHYEst FIBUE » & —(E25ERY
TAFEIARG IR

(=) FITER " 2EREEE ) - BETE RS HEEE (S
FEREHEITR B Ry = > DUR AR R B Ay E B -

i

pil

CMREIE

AR EEEERE = > — & " & EEREREITPACKHE | » 55—
@k "R B EREERME , - "4 EERIERG TPACK S | 22%
Schmidt® A (2009) FrasfEny " BATBETBEE RIS, - K
R E P Hteaching &Ry " BEBET | 0 W JTKAL G 26 5 1 DR
i AT B o Bl T PR E AR AR AR SR bR A
ERIEISAIERAEE - WRFBICK >8R 1 Ymathematics ~ science
literacy ~ social studies¥& 5 TERL | > FRBEANIZE HAYH IR
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14 HKEIFBRELFT $6% %1

=2
ADDIERIR LB ERE
iz K TAESEIH
SaKiiy 11 /N AR EAESERTRTE T > DALinef1Google Meeti i 2
(analysis ) AR AR KB R AT I 4347 > A6 F F Google DriveE{T
SCEFRNERTT o RHERISHTEVIE H EEEE - % - H
B~ IAER - 58 - EEN - B - TERED
SMOOCsH#E T K -
B 12 /NG ER B DLAR EETER 0 fEGoogle Drive X - H 1T
(design) HEEEHEEFIMOOCS B N A AYH BIE » FHfI%
Bfi—iE 1R = N AV IEREY: « 2 stAy T
FIEEEHIEE » BT am BN -
2R 13 /NEHEY B RIFERTE AR ERAEREE] > DT R T = U5ERk
(development ) MOOCsHIARIEEE FI4RE - B BRI AR B ERT
ROVEEEE AT -
Hlitt 14 /NGB ESEATTRE T FlI AR EMOOCsHE R 22
(implementation ) T I TEES R S DGR I R B ET »
B3 15~16 MOOCsJY f 77 Al A R 48 5 28 ~ SERITE SRR
(evaluation ) BEEEY - EITREE G TERER > NMERERIZE

Rl FAR R PR - TR SR (E

H o PRSI o TEEREREERS, AlE2F TsengE A
(2009) Frfer 'ERT/ERERER ) - WG PHMENSRUT
EITRE - WGBSR © MG IR R A 5
X (—IREBEHEHEE > —UBUEEEERE) NWARNER G R%
HEITEET > " EERIESRETTPACK G | Z v AU R e 3L 437 -
Tl EFRATEE T HIBTK (7) ~CK (6) ~PK (8) ~PCK (6) -
TCK (6) ~TPK (5) KTPACK (5) - kgt —Fm o " 48 EifE
MG RIEHE 168 » BLE 2R vy 7RG = P 1 2 A B i U R T4
’E 0 g =P e

EaT1eay " 4 EERIERETTPACK RS | BEMRER G562 fir BAif 72 52
[ERF AR ~ 4R 4R BB A 2T » TH B iz 2 80E BBy e EYS
BEFZN T LR RY - BRI RS > 2R Cronbach’s aff & 1E
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RRd B AL B RO R AR 0E

BOLLE - FIBHEREE 968 - MEETIRAY "R LI FimEERNE
A EVIMHR SR RIS (AaRMER B E R AR E X
i) - SRR EEE R TIHH T RIEE AT HE
& = RUE H AT I RS ST DL B AR » [EE 0 iy Cronbach’s
ofE RISy 919 - M3 IS E IS RERBNRIFUR -

=3
MRILEEESTHER
G 1 Cronbach’s o

@ o " TK CK PK PCK TCK TPK TPACK

4 FEREEE

TPACK [ .894 .848 .879 .832 874 879 841
MGHEERE - 968

8 .

S MEEE T 919

o~ BHREREN

AFE o BIRN HEE FRRIERTR - HiE " & ESRIERETTPACK
1% | AYRTHIELI] - A7 LASPSS 27.0RR4RETEkES - #EfTREIREA 1
JE (paired-samples t-test) -~ DL TR SEE (ESREEHR - H
TPACKAHRA%13% (1 &PK ~ CK ~ TK » TPK » PCK ~ TCK ~ TPACK)
EnAMEL -

FERRET A BT ACEAT AGR B E T VT TMOOCs S REE fERR
RHVEEEFZE T AWHFEEREUR & 7574 (mixed method ) HIBFIEEY
st BRTESMESRIELL T R B EREE R ) JiHl - AR R
—i8 > BEREEA=AHER A - Sy TP B - SN R
7 TER T - TEBGEEEY, - TICERS REEIE,

" BRE ORI GBI ARG TS E A (TR, ~ T ERLL
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& LI ERE RS i E T2 A (RS ) K " DR EEB T
RARA (T DASCEERT T | 7SR - 9T TS RILAGRE TS R
GEALERHETRIIUESET - W RGBS N A RIEH 4
¥ EATEMEROW - REFERECEESITERIILES - PR
SRS -

BEYEER ORI 4RIt — RS — s e ) PR
FREUBTR I T 7 3 B 55— TR BB AR B RIS bl T 4mok L
Bian = S12Q4FoRdmst 128242 (S12) HWHEFHAERE (Q4)

" RER R SRR E SR S T E R P R A R ? ) BYEEANE
TIS2SIFRE—4H (T1) $myR2SEEAETBES —(ERE (1) "EKR
I LIER ) WEENE - H SRR AW AL B A E BRI R
P AR A Bt g - IR ERAN S ETERLN THE, - 5
=PEE T RE ) AIRETRISEEE M IR EFAR = (2M) / (N,
+N,) A3 E PN RN AR (0 w52 B EOR E TR RS E > M
ARz dmiBsS FARFIAVEH - STREMEERER - &OhERGEIHE
[E R 550.974 - SBUUPEREL T 3% ) RSt ¥ Wi S oA as R/ D o7
MHEHIEL Gy o HEFT I IEAERRIR - PR ATEE R - B T ES ) 1Y

PEZ -

B2 ~ A5 REERT o

—  BAEAEI%  HTPACKMEREANE (2SPK ~ CK »
TK ~ TPK ~ PCK ~ TCK ~ TPACK ) &Gt

R ERRIEEGTTPACK G | Z BB ria B &R (FR4) B
7 TKAYe (32) = -2.24 > p = .03 < .05 > ZRE/KEHRM (M =
27.06) AT (M =24.36) : CKAYt (32) =-2.90 » p = .00 < .05 -
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R /KEH M (M =23.42) SAETH (M=20.70) ; PKiJr (32)
=-3.94 > p=.00< .05 EEE/RKEHZH (M=31.45) SAeH (M
=26.67) ; PCKfr (32) = —4.86 > p = .00 < .05 » 3EEEZ /K4 H %0
(M =24.61) SHETHl (M=2097) ; TPKHJr (32) =—4.82 > p=.00
< .05 > R K HEH (M =20.42) SAFEA (M =16.64) ; TCK
e (32) =-6.21 > p=.00 < .05 » EEEAZ/KAEHBH (M =25.06) &
FAFTH] (M =20.36) ; TPACKMr (32) = —6.57 » p = .00 < .05 » 7ERH
E/KEHBM (M =20.30) SRATHI (M =16.00) - 4845 @ FrA
BAESHEERIZR > MfIFYPK - CK ~ TK ~ TPK ~ PCK ~ TCK K
TPACK CHERE JI(E4ET &S HEERTT - Hhas R ElE K — iR E
WFEER - B4 TPACK A A BB AT AN & 55 B VR 2 2 1A P ey
455 (‘Santos & Castro, 2021; Tan et al., 2019; Voogt & McKenney, 2016 )

2 -

=4

IR L ERFZEETTPACK RIS A g ERE

M SD df t Sig.

TK A 24.36 4.95 32 2.4 03
&Ml 27.06 4.48

CK BT 20.70 430 32 -2.90 .00
& 23.42 4.17

PK LA 26.67 5.15 32 -3.94 00
&Ml 31.45 4.47

PCK BT 20.97 4.10 32 —4.86 .00
& 24.61 3.19

TPK HTHI 16.64 3.71 32 -4.82 .00
&Ml 20.42 3.04

TCK RTHI 20.36 433 32 -6.21 .00
e 25.06 3.27

TPACK FTHI 16.00 3.44 32 —6.57 .00
ZH 20.30 3.11
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T\ PN EERTEE A LRI B BT

F5k T EMEREEMS | SMEAREENIR ISR 455
BRE S —ER 7 RS raMIEY - B4 N ERG R ERREEE
IEEE S T4.06~4.48 7 [ - BERSEIREGE i ERIE S E915574.32

(SD =0.478) » (& AN/ IME B3 T 5 » 78 -] —(E R e A 50 A
"IEEAERE, (143) B TAREE, (297) - HDMEAE TIEE
HE M TEE ) WERS A TREREE, (URSKRE—MPTR)
HI| & R T B AR EAE78.8% ~97.0% 7 ] » EHI{E 589.15% » Fn A
89.15%HY S BAE H N TRIZEE 2B -

=5
B EHEmE SRR ERET
Item M SD Max/Min JHEFEE (%)

TEER R CGEMfIHE) TEfEN 433 0.645 5/3 90.9
Hh—RETAE
TEERE CEEfIdHE) TEERE 445 0.617 5/3 93.9
R — AR R
fHEAM R E CERFIZHE ) TEghdim 418 0.769 5/3 78.8
e EE
Oep e CERTFISHE ) MO BT 436 0.549 5/3 97.0
Tlep B (CERTFISHE ) MEIgE e 442 0.614 5/3 94.0
HEZMEE CERTRIHE) mFIEE 421 0.740 5/3 81.8
5
B E o] DU -AliE 436  0.603 5/3 93.9
B ELLE B TR BT 448 0.712 5/3 87.9
BB (CGERfI4HE) FEER T EEES 445 0.564 5/3 97.0
By SR
FRACHEIRR TAE B IS Er 433 0.645 5/3 90.9
FEEEFERSNEMER F i e 4.06  0.704 5/3 78.8
W 4HETES CinlEREGH M 421 0.696 5/3 84.9
%i

FERSE R o E =S 432 0478 5/3 89.15
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S gk alinedsh » £ 3 FRY ARRI RHH -
(T282511)

R TSI RS 5 BT ke o (T3S1712)

A RoAwy 0 L, A ok X EF - ‘f%&ﬁ;’ﬂfﬁ o
(T7S0513)

TR RAR 2 EEEERF LR S L IR
Lo (S04Q4)
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X
e
B
ASN
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o
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Wit - EREHETEERREENIE CGERITIHE) ERE/N
P —RI(F (4.33) > FEEFEE N —LEARNE (4.45) - 2R
B (CERTNISHE ) WHfErIEtEs (4.21) - B " 2RBEER2INE
TR ERESRAE ) b AR AR E - HIEERE R (4.06) - |
REEN MR A S SR A SR S B RADRE - ERZR AT
RERERRAE T AIHA B (ZEATRISHE ) T EEghidrEE et | e
EREEAR (4.18) o dNERAERME

$ELines 34 0§ g AL R v RFELEFE
ALt o (T3S2912)

...... ARE L R - A2 o (T4S0915)

zo o Linegf A% kFrx &4 3o i o A7l it 3 3]
8 Y - (T8S08I6)
B BR/NAEREYE > 2AEERECEERT R IS
Ak B L FREE AR - B LREEHE 2w 0 BA
SERNS BT T - RIS LR R B VAR - BRI thEL
BOR o EMEERHEALE] -
J.j_éfljﬁgiﬁyfqﬁ,‘f;«k %/ g:{%l ’féfiﬂﬁ“?&”ﬁ BB e %
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¥ & Pﬁé‘f"i?fff??;fi’ﬁ FaFZAhd ko U EFIARAL 1%
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Aol amAyGE) - — AR TS A SRS AR B E o SRR
IR E/NEEFEREREE > TEE BRI HIESU NAR R - 2
AT S — TR HE -

(Z) #SR LR FERERRS

BARRBENAETEZT - KE ALy SRR ARIAH, - T
RIUNH IR SRR B B AR 2 Bt MRyEt s - AHEE0E TEL
EEHIAIE - it - SAERCHEETEREMNESEERTFES
BrhgoEaE (445) - AILUHRTHEIE S (4.36) - HAEWENVEH

(4.36) fEEg (4.42) iz - BYEERHRLE] -

WA T KB AR RTINS p e B ISR S eho

(S18Q2)

bk A p e HibEo AL H S B PR BERY > BE L
SRR L SRR o (524Q2)

EEFFRAPALG G R BAPRT KL - T R
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BRSSP R 0 2 R AR SRR F 2§
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2 XXT OB RGE 0 YTILE R
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R TE (4.33) ~ B (4.45) ~ TERER (4.45) > L
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ApeEreE '%FEH;EI\-L?%'\{.?:E“E’ o (S21Q4)

ok S R R RT 0 AR AR A H 1§
E Ao o (T3S26I3)

BRjmAPFERAK 7 {%Eﬁﬁhé RIS~ ]I
HMmeeting:---- o (T9S03I5)

DAL RS 8 B R 0 SR A AR L A R R s
R SERMOOCSIRIZERET » 1T IS E MR & (EIIAE ) ( Fried-
Booth, 2002) » TEFF & SREEH(EATHETH « T MIBEE 66T (ELAEEMRIP
PRI FIS (EAERHERI S s e (E SRR ) (RS
& » giPuzziferrofiShelton (2008) a4 Lipfesk st EIEYS » o
DA B R A B (ERI A 545 (Halupa, 2019) » B
FORTERER G RIS IR (Richardson et al.,
2019) -

th-#HEBEE

—  RIEB AN

AWFFEAEMOOCS BREE (FERAE TP E A BRI EH HAY - ZAGRE
ERMHIEER B AN B 5408 - RIERA TR E R eBEGTE
H > DM R AR ZUER ST RE JHVIE R - SEATHYZESRRR 75 B R B
BRI St BB R I - SRR ARG T EAYRE R PR
AWEML > S EHEAINR - #bt5es (RIIGEREET) PG
Ay ZR > e HISERTEH EERIZHY H Y ~ R E Al B FRi#eR
HIERIE R s T B AT E G S BV BB N A I T e /08 - DA HGERD
P AZE T EAVRE > AR I AR N B Bl i e
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OPATHES

Ry T REFESEAN A] UveiRis ZzE ERVIRS > B A HEE FBE e
FETHEATRAE RIS > AT SRR EUER [R5 3 IR E20 1 (Il s SR Al AE2
A HCHRERTEERSR B E TR EG > BHYEEEHEENR
RAEE BRI GR EEREEETEE o FF - Ry T HECRSEATAIS A4
[ 2 R R E - HREAEE B F R R 55— I e /- A2
WIFE BRI BB PR T A ERE N BB EmAGR LR - B8
BEB AN LB TECR A WECRE A —EFE] LRI R
R R (FAE AR R (B -

ML PRI > SRR Y B2 A e R B ISR T T > BR T
SRR EIE SRR o 25 EEFRERTZ B BRI Z 08
ARiE o H VRS SR AT e AR B R B A s T L HAEEg - #&
DI SRR RS A 00 H P RYECSEMENIE(E - BL/REERAY T -

= BERHBETEIANEE R E

AR TR S > WIRE AN SR RELNS @ Al
YouTubeZrt R P EHEIT 0 H CATAL - B2 FZ= MBS - it - &
A —BRAGET Y R e s TR — ([ T NEEAEEAYMOOCs - RZEEA:
AUEARE + FUNERREN BN S LIRS - LEEEHBEAEE R
% > Fh0_E— SR SRR - IUEREE R e - PR E IR ETTE
R RG> SRR AT R A M eSS LA s # )
iRt o BEARSEE - HIERRET B A gHEENE - BH
AMEFREZ AR  ERESGTTEEF SRS E > EREHEH
SENIMHRAZ RS TR - BEPRIET R A AR ERRE RG24t
FeeRtEY EZEHEY - 28T > FERT R TR T LSV REGEE ~ G
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RRE W BRI B RS R LR 0

—  fiEam

AFAE RGBT EE A B ENEHEFRET - BA
FEEZEENG FIRE RS TE B ERAVERD - 10D Bt ERY T
T HEEA SE BMOOCSHYERIZa T FIBIME - MRIZIHTEAE REUR » 240
PK ~ CK ~ TK ~» TPK ~ PCK ~ TCK K, TPACK & i [t EH FEE » {F48sT
FEHEERTT - PSS RIS A A — A R 9T £ ORI B A5
B e EE  niErE 4 TPACKAVHHREAE /T (Santos & Castro, 2021;
Tan et al., 2019; Voogt & McKenney, 2016 )

R MG BE R AT AL » BT JURRHV R AR T L AE » B AER0
SERTVEA - PR T I EEEERN R EE NS SN AE T » B DIE
FHE BT E MR - P EARRME R AT - EEE TEEED
[EIEFHEL TR = - B &MiEEIEFZ (LineflGoogle Drive ) Ei[E[2

(Google Meet ) HYy4R EfATEITZ » A] DAAS SZHe 0 22 T FR A1t A [
HEE T » #EfTHeR -~ st - B AARE  BER T FER
R H A E A o BEAMITTE SR G B EZEEAERERE - (B4R EinfE
Rt SERTHVEBEE AR NS F SRR, - DUE R B - iRt
IR e T BT RERE AT B IR AR A TR E WSS WA FTRERCA R
EEATPACKIEAMAE - [ EEEFRE S BFIERERE
W ETEE R BN E A MY (Bell & Gilbert, 1996; Day, 1990; Hannay
& Seller, 1990 ) -

[ElF - 7557 TR B 222 0rE TIERamiUASRAYEE - A
MRS - Nl - AV E SRS S8a L=
R E ARG R RSN H A EEN R 2N —IR - B2 > R0
&% (coronavirus disease 2019, COVID-19 ) fg &% i fE 2B KR
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fRAfEAL - ISR AR TE RIS e S 5 & U7 i AR B MRV - (RIERL

[ BE P B R R A AC BE RV SR » SV E S 4 HEAE IR R
(traditional entity teaching mode ) & Fy4i FiifE2 S (online distance

education) - (4R _EHAFAVEAE (FERE Bt 7 =R T EE 2 -

- E#aE

AUTFEEN IR BB AR - fetis TS T -

(—) BB R

L RO E R KRB AR E IR - HTPACKE G ELS
& ZERETPACKEHEPK CK%DTK EEEEALIMRL - R HAHRH AR
E’Jﬁﬁ‘ﬁ AIE R R S A AR — PR AT -

AR R RAEET (EERATNER) HRETthTE

15 Z TPACK NI SRR Z [ A AH B PR SR R B (7 > B & th B F R AT
FEP IR BT R 2 R FIRE B EERG TR A - ARAREE ZHY
EE?‘U*W("“’ °

3. EINSMEH R EERE B R Sa T B SRR I E MIsEag =0 (B
41 : IBSTPISVITE) » ARZARBEHIMNETT BRIHEITEHE - AWERE
PRERIE R N RSB A AR A B HY TPACKAF & FERIE B St B HE
REJIHUTERR - IS TEAN [EI Rl 7 20U Eoa A SR IRV BRI PRI LR -
A RHE ST — P RaT

(Z) BEHERNES

L AT FEAE B (ERRAR T A SR Rl 2 PRAER B (E 5= - s
Rl AR LA 2 5 =0 B 1T B GR B (A (E Ry~ 2 TR E R A -
LRI Y (B RE E AT DA e AR R A 25 A SRR - £ ey N ZE F] B 173 ]
w0 ST AR SERT R e sy 2 S (F AR SR e o (ERY R - It
ARSI E S S S SR DAV B (FRE - 8 > SR EE
RS AR RS AR B H R HAAE - SRR T
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ERTEREUERL (blended) HYJTE - fE&R B FBE T IIAENEIEL
AHNHE RS ERI S E o

2. EAREEWIFETE > BAEEREIEEBATIIG (pre-service
training ) SR > SBLEASEAIGR ERFVEEEFR - HTPACKR
et AT HEAHRNREREEEWERE - NI > B
EEAUR Al E sl R SE TR LG 4R (in-service training) ©

W 04-01-f#5E%_p001-042.indd 27

27

2023/5/16 _E4F 08:55:30 (



28 HKEFBRELFT $6X %Y

SZRK

PEHH ~ PriEE ~ 2555 (2008) o BT BT EHE N B HRGEREE 2 B4
Bl - BT TR ERER 42 (1) > 73-85 ¢
[Chen, M.-P., Juan, H.-L., & Tsai, Y.-T. (2008). A study on e-Learning instructional

designer’ attitude toward skill certification. Journal of Scientific and Technological
Studies, 42(1), 73-85.]

Alraimi, K. M., Zo, H., & Ciganek, A. P. (2015). Understanding the MOOCs
continuance: The role of openness and reputation. Computers & Education, 80,
28-38. https://doi.org/10.1016/j.compedu.2014.08.006

Angeli, C., & Valanides, N. (2009). Epistemological and methodological issue for
the conceptualization, development, and assessment of ICT-TPCK: Advances in
technological pedagogical content knowledge (TPCK). Computer & Education,
52(1), 154-168. https://doi.org/10.1016/j.compedu.2008.07.006

Archambault, L. M., & Barnett, J. H. (2010). Revisiting technological pedagogical
content knowledge: Exploring the TPACK framework. Computers & Education,
55(4), 1656-1662. https://doi.org/10.1016/j.compedu.2010.07.009

Ashkenas, R. (2015, April 20). There is a difference between cooperation and
collaboration. Harvard Business Review. http://hbr.org/2015/04/theres-a-
difference-between-cooperation-and-collaboration

Baran, E., & Uygun, E. (2016). Putting technological, pedagogical, and content
knowledge (TPACK) in action: An integrated TPACK-design-based learning
(DBL) approach. Australasian Journal of Educational Technology, 32(2), 47-
63. https://doi.org/10.14742/ajet.2551

Bell, B., & Gilbert, J. (1996). Teacher development- A model from science education.
Falmer Press.

Brown, B., Eaton, S., Jacobsen, D., Roy, S., & Friesen, S. (2013). Instructional
design collaboration: A professional learning and growth experience. Journal of
Online Learning and Teaching, 9(3), 439-452.

Chai, C. S., Koh, J. H. L., & Teo, Y. H. (2019). Enhancing and modeling teachers’

W 04-01-F#5¢E_p001-042.indd 28 2023/5/16 _E4F 08:55:30 (



N LAY S R B

v

By

design beliefs and efficacy of technological pedagogical content knowledge
for 21st century quality learning. Journal of Educational Computing Research,
57(2), 360-384. https://doi.org/10.1177/0735633117752453

Chai, C. S., Koh, J. H. L., & Tsai, C.-C. (2010). Facilitating preservice teachers’
development of technological, pedagogical, and content knowledge (TPACK).
Educational Technology & Society, 13(4), 63-73.

Chai, C. S., Tan, L., Deng, F., & Koh, J. H. L. (2017). Examining pre-service
teachers’ design capacities for webbased 21st century new culture of learning.
Australasian Journal of Educational Technology, 33(2), 129-142. https://doi.
org/10.14742/ajet.3013

Cheng, P.-H., Molina, J., Lin M.-C., Liu, H.-H., & Chang, C.-Y. (2022). A new
TPACK training model for tackling the ongoing challenges of COVID-19.
Applied System Innovation, 5(2), 32. https://doi.org/10.3390/as15020032

Christensen, T. K., & Osguthorpe, R. T. (2004). How do instructional-design
practitioners make instructional-strategy decisions? Performance Improvement
Quarterly, 17(3), 45-65. https://doi.org/10.1111/1.1937-8327.2004.tb00313.x

Day, C. (1990). The development of teachers’ personal practical knowledge through
school-based curriculum development projects. In C. Day, M. Pope, & P.
Denicolo (Eds.), Insights into teachers’ thinking and practice (pp. 213-239).
The Flamer Press.

Dooley, K., Lindner, J., Telg, R., Irani, T., Moore, L., & Lundy, L. (2007). Roadmap
to measuring distance education instructional design competencies. Quarterly
Review of Distance Education, 8(2), 151-159.

Fini, A. (2009). The technological dimension of a massive open online course: The
case of the CCKO8 course tools. The International Review of Research in Open
and Distributed Learning, 10(5), 1-26. https://doi.org/10.19173/irrodl.v10i5.643

Fried-Booth, D. L. (2002). Project work (2nd ed.). Oxford University Press.

Graham, C. R. (2011). Theoretical considerations for understanding technological
pedagogical content knowledge (TPACK). Computers & Education, 57(3),
1953-1960. https://doi.org/10.1016/j.compedu.2011.04.010

W 04-01-f#5EE_p001-042.indd 29

29

2023/5/16 _E4F 08:55:30 (




30 HEFBHLI $6E¥1Y

Graham, R. C., Burgoyne, N., Cantrell, P., Smith, L., St. Clair, L., & Harris, R. (2009).
TPACK development in science teaching: Measuring the TPACK confidence of
inservice science teachers. TechTrends, 53(5), 70-79. https://doi.org/10.1007/
s11528-009-0328-0

Halupa, C. (2019). Differentiation of roles: Instructional designers and faculty in the
creation of online courses. International Journal of Higher Education, 8(1), 55-
68. https://doi.org/10.5430/ijhe.v8n1p55

Hannay, L., & Seller, W. (1990). The influence of teachers’ thinking on curriculum
development decisions. In C. Day, M. Pope., & P. Denicolo (Eds.), Insights into
teachers’ thinking and practice (pp. 240-258). The Flamer Press.

Herring, M. C., Koehler, M. J., & Mishra, P. (Eds.). (2016). Handbook of
technological pedagogical content knowledge (TPACK) for educators (2nd ed.).
Routledge. https://doi.org/10.4324/9781315771328

Hew, K. F., & Cheung, W. S. (2014). Students’ and instructors’ use of massive open
online courses (MOOCs): Motivations and challenges. Educational Research
Review, 12, 45-58. https://doi.org/10.1016/j.edurev.2014.05.001

Hilton, J. T. (2016). A case study of the application of SAMR and TPACK for
reflection on technology integration into two social studies classrooms. The
Social Studies, 107(2), 68-73. https://doi.org/10.1080/00377996.2015.1124376

Hoppock, R. (1935). Job satisfaction. Harper & Row.

International Board of Standards for Training, Performance and Instruction. (2012).
2012 IBSTPI instructional design competencies. Scribd. https://www.scribd.
com/document/359215282/2012-Ibstpi-Instructional-Design-Competencies

Katz, J., & Martin, B. (1997). What is research collaboration? Research Policy,
26(1), 1-18. https://doi.org/10.1016/S0048-7333(96)00917-1

Kaya, S., & Dag, F. (2013). Turkish adaptation of technological pedagogical content
knowledge survey for elementary teachers. Educational Sciences: Theory and
Practice, 13(1), 302-306.

Kennedy, J. (2014). Characteristics of massive open online courses (MOOCs): A
research review, 2009-2012. Journal of Interactive Online Learning, 13(1), 1-16.

04-01-F#5¢E_p001-042.indd 30 2023/5/16 _E4F 08:55:30 (




N LAY S R B

v

By

Koehler, M. J., & Mishra, P. (2005). Teachers learning technology by design. Journal
of Computing in Teacher Education, 21(3), 94-102.

Koehler, M. J., Mishra, P., & Cain, W. (2013). What is technological pedagogical
content knowledge (TPACK)? Journal of Education, 193(3), 13-19. https://doi.
org/10.1177/002205741319300303

Koh, J. H. L., Chai, C. S., Hong, H.-Y., & Tsai, C.-C. (2015). A survey to examine
teachers’ perceptions of design dispositions, lesson design practices, and their
relationships with technological pedagogical content knowledge (TPACK).
Asia-Pacific Journal of Teacher Education, 43(5), 378-391. https://doi.org/
10.1080/1359866X.2014.941280

Koh, J. H. L., Chai, C. S., & Lim, W. Y. (2017). Teacher professional development
for TPACK-21CL. Journal of Educational Computing Research, 55(2), 172-
196. https://doi.org/10.1177/0735633116656848

Kop, R., Fournier, H., & Mak, J. S. F. (2011). A pedagogy of abundance or a
pedagogy to support human beings? Participant support on massive open online
courses. International Review of Research in Open and Distance Learning,
12(7), 74-93.

Krauskopf, K., Zahn, C., & Hesse, F. W. (2015). Cognitive processes underlying
TPCK: Mental models, cognitive transformation, and meta-conceptual
awareness. In C. Angeli & N. Valanides (Eds.), Technological pedagogical
content knowledge (pp. 41-61). Springer. https://doi.org/10.1007/978-1-4899-
8080-9_3

Ku, H.-Y., Tseng, H. W., & Akarasriworn, C. (2013). Collaboration factors, teamwork
satisfaction, and student attitudes toward online collaborative learning.
Computers in Human Behavior, 29(3), 922-929. https://doi.org/10.1016/
j.chb.2012.12.019

Kumar, S., & Ritzhaupt, A. (2017). What do instructional designers in higher
education really do? International Journal on E-Learning, 16(4), 371-393.

Literat, I. (2015). Implication of massive open online courses for higher education:

Mitigating or reifying educational inequities? Higher Education Research &

04-01-f#5E%_p001-042.indd 31

31

2023/5/16 _E4F 08:55:31 (




32 HEFBELF F6%51Y

Development, 34(6), 1164-1177. https://doi.org/10.1080/07294360.2015.1024624

Locke, E. A. (1976). The nature and causes of job satisfaction. In M. D. Dunnette
(Ed.), Handbook of industrial and organizational psychology (pp. 1297-1343).
Rand McNally.

Loveless, A., & Dore, B. (2002). ICT in the primary school. Open University Press.

Margaryan, A., Bianco, M., & Littlejohn, A. (2015). Instructional quality of massive
open online courses (MOOCs). Computers & Education, 80, 77-83. https://doi.
org/10.1016/j.compedu.2014.08.005

McAndrew, P., & Scanlon, E. (2013). Open learning at a distance: Lessons for
struggling MOOC:s. Science, 342(6165), 1450-1451. https://doi.org/10.1126/
science.1239686

McPherson, M., & Nunes, M. B. (2006). Organizational issues for e-learning:
Critical success factors as identified by HE practitioners. International
Journal of Educational Management, 20(7), 542-558. https://doi.org/10.1108/
09513540610704645

Means, B., Bakia, M., & Murphy, R. (2014). Learning online: What research tells us
about whether, when and how. Routledge.

Mishra, P., & Koehler, M. J. (2006). Technological pedagogical content knowledge:
A new framework for teacher knowledge. Teachers College Record, 108(6),
1017-1054. https://doi.org/10.1111/j.1467-9620.2006.00684.x

Moskal, T. M. (2012). Instructional designers in higher education (Publication No.
3546879) [Doctoral dissertation, University of Nebraska-Lincoln]. ProQuest
Dissertations and Theses.

Niess, M. L., Ronau, R. N., Shafer, K. G., Driskell, S. O., Harper, S. R., Johnston, C.,
Browning, C., Ozgiin-Koca, S. A., & Kersaint, G. (2009). Mathematics teacher
TPACK standards and development model. Contemporary Issues in Technology
and Teacher Education, 9(1), 4-24.

Pappano, L. (2012, November 2). The year of the MOOC. The New York Times.
https://www.nytimes.com/2012/11/04/education/edlife/massive-open-online-

courses-are-multiplying-at-a-rapid-pace.html

W 04-01-f#5E%_p001-042.indd 32

2023/5/16 _E4F 08:55:31 (



LA PO B RS R REY © 33

v

By

Peng, C. A., & Daud, S. M. (2016, January 23). Relationship between special
education (hearing impairment) teachers’ technological pedagogical content
knowledge (TPACK) and their attitudes toward ICT integration [Conference
session]. International Conference on Special Education in Southeast Asia
Region 6th Series. Universiti Kebangsaan Malaysia.

Pilli, O., & Admiraal, W. (2017). Students' learning outcomes in Massive Open
Online Courses (MOOCs): Some suggestions for course design. Journal of
Higher Education, 7(1), 46-71. https://doi.org/10.2399/y0d.17.001

Puzziferro, M., & Shelton, K. (2008). A model for developing high-quality online
courses: Integrating a systems approach with learning theory. Journal of
Asynchronous Learning Networks, 12(3-4), 119-136.

Reiser, R. A. (2001). A history of instructional design and technology: Part II:
A history of instructional design. Educational Technology Research and
Development, 49(2), 57-67. https://doi.org/10.1007/bf02504928

Richardson, J. C., Ashby, 1., Alshammari, A. N., Cheng, Z., Johnson, B. S., Krause,
T. S., Lee, D., Randolph, A. E., & Wang, H. (2019). Faculty and instructional
designers on building successful collaborative relationships. Education
Technology Research and Development, 67(1), 855-880. https://doi.org/10.1007/
s11423-018-9636-4

Rothwell, W. J., & Kazanas, H. C. (2008). Mastering the instructional design
process: A systematic approach (4th ed.). Pfeiffer.

Russ-Eft, D., Bober, M. J., de la Teja, 1., Foxon, M. J., & Koszalka, T. A.
(2008). Evaluator competencies standards for the practice of evaluation in
organizations. Jossey-Bass.

Santos, J. M., & Castro, R. D. R. (2021).Technological pedagogical content
knowledge (TPACK) in action: Application of learning in the classroom by
pre-service teachers (PST). Social Sciences & Humanities Open, 3(1), Article
100110. https://doi.org/10.1016/j.ssah0.2021.100110

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin,
T. S. (2009). Technological pedagogical content knowledge (TPACK): The

W 04-01-F#5¢%_p001-042.indd 33 2023/5/16 _E4F 08:55:31 (



34 HEFBHLI $6E¥1Y

development and validation of an assessment instrument for preservice teachers.
Journal of Research on Technology in Education, 42(2), 123-149. https://doi.
org/10.1080/15391523.2009.10782544

Shulman, L. (1987). Knowledge and teaching: Foundations of the new reform.
Harvard Educational Review, 57(1), 1-22. https://doi.org/10.17763/
haer.57.1.j463w79r56455411

Srisawasdi, N. (2012). The role of TPACK in physics classroom: Case studies of
preservice physics teachers. Procedia - Social and Behavioral Sciences, 46,
3235-3243. https://doi.org/10.1016/j.sbspro.2012.06.043

Tan, L., Chai, C. S., Deng, F., Zheng, C. P., & Drajati, N. A. (2019). Examining pre-
service teachers’ knowledge of teaching multimodal literacies: A validation of
a TPACK survey. Educational Media International, 56(4), 285-299. https://doi.
org/10.1080/09523987.2019.1681110

Thompson, A. D., & Mishra, P. (2007). Breaking news: TPCK becomes TPACK!
Journal of Computing in Teacher Education, 24(2), 38-64.

Tondeur, J., Scherer, R., Siddiq, F., & Baran, E. (2020). Enhancing pre-service
teachers’ technological pedagogical content knowledge (TPACK): A
mixed-method study. Educational Technology Research and Development, 68,
319-343. https://doi.org/10.1007/s11423-019-09692-1

Toven-Lindsey, B., Rhoads, R. A., & Lozano, J. B. (2015). Virtually unlimited
classrooms: Pedagogical practices in massive open online courses. The
Internet and Higher Education, 24(1), 1-12. https://doi.org/10.1016/
j-iheduc.2014.07.001

Tseng, H., Wang, C.-H., Ku, H.-Y., & Sun, L. (2009). Key factors in online
collaboration and their relationship to teamwork satisfaction. The Quarterly
Review of Distance Education, 10(2), 195-206.

Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J., & van Braak, J. (2013).
Technological pedagogical content knowledge- A review of the literature.
Journal of Computer Assisted Learning, 29(2), 109-121. https://doi.org/10.1111/
J-1365-2729.2012.00487.x

W 04-01-f#5E%_p001-042.indd 34

2023/5/16 _E4F 08:55:31 (



N LAY S R B

v

By

Voogt, J., & McKenney, S. (2016). TPACK in teacher education: Are we preparing
teachers to use technology for early literacy? Technology, Pedagogy and
Education, 26(1), 69-83. https://doi.org/10.1080/1475939x.2016.1174730

Wen, M., & Rosé, C. P. (2014, November 3). Identifying latent study habits by
mining learner behavior patterns in massive open online courses [Conference
session]. Proceedings of the 23rd ACM International Conference on Conference
on Information and Knowledge Management. Shanghai, China. https://doi.
org/10.1145/2661829.2662033

Xie, J., Gulinna, A., & Mary, F. R. (2021). Instructional designers’ roles in
emergency remote teaching during COVID-19. Distance Education, 42(1), 70-
87. https://doi.org/10.1080/01587919.2020.1869526

Yuan, L., Powell, S., & Olivier, B. (2014). Beyond MOOCs: Sustainable online
learning in institutions. A white paper for the Centre for Educational
Technology, Interoperability and Standards. https://www.researchgate.net/
publication/265297773 Beyond MOOCs_Sustainable Online Learning in

Institutions

W 04-01-f#5E%_p001-042.indd 35

35

2023/5/16 _E4F 08:55:31 (




36 HEFBELFT F65 ¥

5 — :

" HAERIERET ) BB

REEUE (—)

4
2. BHMERR SR EAIETT
AL HE FRERIER

| BETE SR BT
E Y SR MERIETAETE | 1. SR N AR B i 2
PPN S Y B s
B WS S AR NS
B4 RS B T S0
3. A (RED)
2 | R | s | L DB R M e
M (—) EAER SREMRAE (PPTEEZER)
3| s tEAE | g By | DESRERSEEE
wﬁﬁ"\ (=) RIS 2. %%Eiﬁ”u%ﬁﬂﬁﬁﬁgﬁﬁ%ﬁi ’
T B —— — DURESRER A TRRIET 0 et
4 | ERPEEETHE R B | S BRI AH A o N
il e I e
- Y S 3. SRITHIRT (55224 S 48 B REE 1022
5 |Massive Open | 1 SEARIEIMOOCS ? | s promp rrm) iy
Online Course 2. MOOC i e
(MOOCs) 3. MOOCszFA4f
6 | % % 1k % = 3% | ADDIERZ /42
=} : ADDIE
7 | SRR | BRI | 1. D R 3K 7 2 M T 2 B R
WS YA KB ) TR R =
8 | EARRIZR | B H R s R | 2 T Q&AT SRS A BURAREE
I GRS | DB TRSRETI TR AT
o | SeErR T%ﬂﬁﬁﬂ%%ﬁﬁ‘jﬁiﬁiﬂﬁ%ﬁg%wﬁ&ﬁ
A aF A T RIER
10 | SEOrsRAgstet = | | A sipe st B Sy | 1L S A AR 038 - BUERIE AR =%

Z (AR H B R EERY
TR
2. AR B i s o [ Pk &R B Toh 1

Ll | ETER
T | BCARFE SRR ADDIE ¢ i {7 % M| 1 28 Lha(e
fE (=) "3, T 2. f5—H#{TADDIE 2 —[EIE:
12 | Bl B | ADDIE : 7 8 | 3 &4LIHE4 /i 8 2 ADDIE
fE(2) T, THE LG5 (LB -
. = B TR SR B L - 55
13 Bl HEa|ADDIE g (o LIERR
P i P T e

W 04-01-f#5E%_p001-042.indd 36

(ETH)

2023/5/16 _E4F 08:55:31 (



37

BRE ErEFSRIT2 BRFFRERFEET T
R SRR FRE SRFENZE HETET)
14 |BfrsffE5 8% |ADDIE © #E{r &/ "%ty ~ T8, ~ THEi
fE (H) TEhE, T W > WRHITIHBRES 2
ADDIE 4 LB R =
4. FRu REREF > AT £ S EEA
BRI (EIT B T AT f
i
15 |2 % | 1.ADDIE © #1758 | 1. 5 S RE Rk PRUb 48 25 A0 Bl 22 R}
fE (7%) PR TfE AR R TR
2. HER BN 2. R 45 B2 AADDIE A4 1E%
16 |grfrsmfesmEss| 1 ADDIE : #fjem| SSahERd TerE ) 59
fE (&) PR TfE 3. EIBRFI SRR 5 S S n 48 SR A 1T
2. HRERR B MOOCsHIEER
17 | Srs e S | HEEER T 1. B4 B B E AR T
£ (O 754
2. #5785 55 A E-portfolio
18 | HAK L TR RS | 1. 83CE-portfolio
2. B (M) | 2. REBHEH (&)

W 04-01-f#5E%_p001-042.indd 37

2023/5/16 _E4F 08:55:31 (




38 HEFBELFT F6X %1

Bifz— : 4% EERIZERFTTPACKREE

W 04-01-f#5E%_p001-042.indd 38

R [al
BALH (E AR TK
B LU Dyt B R AR Bt TK
TR T & ATV B TR TK
HAEAR 2 &R ALl K
BT EE AR - BEM A& IR TK
HAEAA R B CAEE R B EEHSR R ffr EAYRTRE TK
Ry " PGB S TEN R R AR ERRE | W SRt R Y TK
BRI BSR4 T f# CK
B AT A A AHE SR R R CK
T DURIRER A HURE ST R R VIV BB CK
HRES A B 5 B SRS R CK
HAVEEIRI AR, - 40T fE A IR & 5y & F P 1 CK
Wl Fy TR B R S - BB - DUR RIGRAT A E ST A CK
KA ISR | SRR TR R EE
B DURSREE A BRI - AR S R PK
BRI TP R AR R RIR PK
BATEAN A Z eHyaHE T T BB PK
TP AR T] DU AR (R B PK
AT DU 2 TR SR T R TR PK
TR ERAE S Y BRI GR ER AR E AT P AR 2K R PK
BATBEATHEITHIR LS PK
Ry TEGOTER G - BB R EE TR ERRR SR | PK
HEmh B ast ) WS ERGE T R EHAY
O] U SR 2 T A AR G AR A B R FE IR PCK
A EIERRI R AR 2 A [FI R 5k PCK
P AR T A RE R A 3 R P A SR LR PCK
HHAETFTRET RS ETE aE A (R T7A PCK
FRAE I [EI 205 77 A R B ER AR 0 2 SE AR PCK

(ETH)

2023/5/16 _E4F 08:55:31 (



R B EFED L B RS R A Y

B > WA FRHGR LR A VBRSSO AR | SRS
FIEE

EE i

RER TS REEEN A ARAREEN - GERSnaEmRk|  PCK
B - EEHEGHBRIGTR - RS R R S e
{5 HRER R T
TAE RN EHE AR + 5088 SRR S IR, TCK
*WMHTM& R BRI T2 TCK
BB AT R  NPRER A AR BRI T TCK
&ﬂmﬂMﬁﬁ%*ﬂﬁHﬁm&ﬁyuag AT T R TCK
RAE AR AR - S R B BB | TCK
%my B o IR R | BRI B R EE | TCK
TERERAZAE TR » BT DU R R R S A O L TPK
L e e B TPK
BTGB RIS S B I R TPK
TR AR TR - BT DU PR R R R T R S A B TPK
RER ORI N R E B R, | TPK
SRR T R Y
TER AR T - AT LUBE s & SRR, - ZRFHERIEE 77 | TPACK
*
REER RS BRERAT, - FHET T AT - M TRAGRIEEE | TPACK
TER AR L - AT LB A AR BB, « RTRISE /7% | TPACK
HIEFY - SRS
RAEMIS R EERE ) - (T8 RIS R T MF  B R8I | TPACK
- BB T A B S

Ry TR SR R 2 2 B HE (TR « BIBDSRAREIAEE | TPACK

W 04-01-f#5E%_p001-042.indd 39

39

2023/5/16 _E4F 08:55:31 (



40 HEFBELFT F65 %1

Mist= : R LHERSERE

& EmfERERE

L JEEMRE CGRAIAIESR) R (E/ NEP—ET(F
2. JEERIRE CEEfIA R ) £ HAE T — AR R
3. FIHAEE (CERIIAEE ) T EhEIIHrS 8%
4. JHE A CGRETFIAE) Ay EhTiEn

5. WAk E (ZERTAIZHE ) H9lnlEE s

6. WERZMIKE CGERTFIAE) WhEHIEEEs

7. B E T AT RIS

8. BRI 1R L A\ B A S B 4

9. k& CGEENIMEE ) BB TIFEIE T &/ =R
10. P BB TAEBIE TS EE R

1. B HRSIEEG i ERE Cirg)

12. WHERMEER LI FEREG AR i)

FABGURTRE © (i)

LARERZE AR B ET =0 TR ? R ?
2. (RSB BB FEL VR B 52 ol AT A2 B2 E (- EE 2
3. DAUREIETRS - B4R b TR IEZ B AR Rt
447 58 Ry SRR E AR s T B iy A R (T 2

W 04-01-f#5EF_p001-042.indd 40

2023/5/16 _E4F 08:55:31 (



National Taipei University of Education
Journal of Teaching Practice and Pedagogical Innovation
March 2023, Vol. 6 No. 1, pp.1-42

Integrating Industrial Experts into a Project-Based
Practical Course for Instructional Design Through
Massive Open Online Courses

Hao-Chang Lo~

Abstract

Empirical research has demonstrated the educational value of
collaborative teaching with industry experts. Industrial experts with
professional teaching knowledge and experience in designing online
courses can be integrated into project-based practical courses for online
course design to promote teamwork, collaboration, and multidimensional
thinking among students. However, designing such courses requires time
and space, which might be challenging for collaborative teaching. This study
introduced the knowledge of industrial experts into massive open online
courses (MOOC:s) to develop students’ instructional design skills for online
courses. We investigated the change in students’ technological pedagogical
content knowledge (TPACK) and learning experiences. Thirty-three college
students, three industrial experts, and three other instructors with MOOC
experience participated in this study. The students grouped themselves into
teams of 3-4 individuals, and nine student teams participated in this study.
Each team selected a learning unit for grades 1-9, and each industrial expert
mentored three teams. The implemented project lasted 11 weeks and required
students to collaborate online asynchronously and synchronously through

LINE, Google Drive, and Google Meet. The analysis, design, development,
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implementation, and evaluation procedure was adopted in this study. Two
revised questionnaires, namely “TPACK questionnaire for online course
design” and “satisfaction questionnaire for online collaboration,” were used
in this study. Three teams were randomly selected to conduct semi structured
interviews at the end of the course. Results of a paired t test revealed that
students developed several skills after participating in the conducted course.
Overall, satisfactory results were obtained from 89.15% of the participants,
and students had a positive attitude toward the course. Suggestions for

follow-up research and educational promotion are also provided in this paper.

Keywords: instructional design, project-based practical course, industrial
experts, online collaboration, massive open online courses

(MOOCs)
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