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AL AR 2R ER > o8 T NN ATE M2 E B - 4 FERE
(online courses ) FEHEEEHFFY (information and communication
technology ) &5& % #AG S TTHY A BN » FBEEE F v DI ZIF A1 22
FEIAYRRA > s8R DLERD BRI R SeE 8 » Hr » RIRHEBHRG
43 FERF2 (massive open online courses, MOOCs) - B[N X% 5y [ BEER
Bl AT 10 G R R BK— R VR - B R 208 S By — (286 -
B EHARV B R G ET - BeT By R TR E AW EEER A
BB - BHREE BRI % A B E S B Rly - (Rt
AR DU BB R E SR LI ECEME (Puzziferro & Shelton,
2008) - #EZ » —(EERDIAVER FEREBEE S TIEUE - FEAEAFER
SERCBRVEIRHE T A RESERE - B SR F IR R BRI
BRIBERRIGRAZLEN (faculty/teacher ) FIEFFEMEIRIRANZ HEAG R
FHEERT AR REEHAT (instructional designer ) FfT#HY - W& LR
AT ERI A B ENL - 1G4 W PERET# (Ashkenas, 2015; Brown et al.,
2013; Halupa, 2019; Katz & Martin, 1997; Moskal, 2012) > [/l & 2 Y
T ERAR - R AEER EERAEAYEL (Richardson et al., 2019) -

RER B et ¥ E B REA PRV 4R IR e T R
B GIRELE A RN - BB 5 2 PG S5 A R B i RSB
Rt - LURGR 12 SE B Em ARl il & JE RV E2E V58 - Hoop » BEE(E
SRFE (project-based practical course ) T3 H A2 EE A G HRE » 1518
B F 28 KA R E B TR S - REFRAFFRERR
[EHFE RS THEGREY - BEA ARG ETHREME - 58
Ex & 1FVEES) (Fried-Booth, 2002) - & B EFERIZ NS BLFIERE
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B N EAEENRKE (Bell & Gilbert, 1996; Day, 1990; Hannay
& Seller, 1990) - FRANFTAL » &3 FERIRAVEEAT BB HEIE 2 A M EET
T e HaT A R i Ry T =0T - B B R E e A B2
RETIEERFIGRAY AT - A ARG MR RN (AT ) Hahi
5 BB R ABSSI B ERIAE - AN 522 Bl SERTT
B HEMHASG IREREE T E G - EE RS2 AE S E HL AR
BE - AR AR SE AR AT R -

HEEFE AR TR - BB 2RI A S T
7 FERFEIAIZE ] B E T e SR B F BN E i - 5% » B
4y IR TSt BB F e A BRI IR - ZERTRE IR S I8 4
BERRERR - £ iFATE (mentor) FIGEEAVAT » BHE5—KPKE -
Fr=& > 48 EfpifF (online collaboration ) HJ LU A& R HGEREERTAI SR
A 5 RIS R AN 22 R IR A > PARPRE B EE2E T =0T i IF - (R —(E
BRHTRRTTHE -

— BT E R R A A (IS AIEE ) - Shulman (1987)
MEEH T HENEHIE, (pedagogical content knowledge, PCK ) HYHEHEL
M#EE N EHAE RS EAVEEAIER - MishraBiKoehler (2006 ) #—F
A TR (technological knowledge, TK) » R T RHEEERANE
5% (technological pedagogical content knowledge, TPACK ) HYFHZHZE
1 AR B B R AR ROETT A AIAE - TPACKHY IR ELTE T
R Y AR G B VA AR AR, (pedagogical knowledge, PK)  ~ #7%
ERRI A R S B SR Y SRR S AT, (content knowledge, CK)
BT B ENRHGETEIY TK ~ PR EICKA 4 & BL{EH ZHYPCK ~ FIHTK
G EPKER N E E F B E IR RHBER A, (technological
pedagogical knowledge, TPK) ~ FIJF TK{e #ECKA R R RATRHL
WM, (technological content knowledge, TCK ) - DL Rz Eijat 7SR
Rl S o BEARFRHEOR 2SR - BTERIBEE - B AR
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SEHRE 3R FTRHE AR (LRI BRI TPACK -

25 HI DL TPACKER ST 2l {58 N RH A BRI SRR % - (B
it/ DIFZE I TPACK iR 47 E a2 B e s TRV B E AR - &%
STEIE 4R AR aa T - WVEEN B, (PK) - FIHE @R
FAZ RSN (TK) - BBERANA (CK) DAY T2 T
G EHEE o IS (EBIRRE - BERGTATRRZEPK ~ CK ~ TK » DURAERS
PKAICKEE & HIPCK ~ REPKAITK @ &Y TPK AR TKAICK @ & HYTCK
i & PR AR 2 ] DL 72 S RIS Ril & B B AYTPACK - [H[H: - TPACKIH
JE AT R e PR 4R L ERE B R e TR SR R ey — TR Em 254 - [EH -
TPACKHYE A2 88 A BT E Bl R R AZER - T2 25 e 1T By

(Mishra & Koehler, 2006; Niess et al., 2009 ) - FFZ%tH7esa TR RTE
SRR P EFE TPACKIYEEZ M (Cheng et al., 2022; Santos & Castro,
2021; Tan et al., 2019; Voogt & McKenney, 2016 ) - Rt - fF43 FERFE
BESGTEERERET - WERIEES2ENTPACKY H—IHEE H
KL+ AT TPACKAE BB AR BE RIS ~ 2RI BRI A4S =T R385 Ml
AR R HER AT A —TERE St

— ~ MR BERYHERERE

AW HH R AR BN F ARG TR E (FRE T - EAGRE
PUERTNAR LR B s T B B AC BRI S - SREREAISEAT L SR 177
fERYITE > 5EKMOOCsHYERIE R AT FIBLME - A PRt B2 A4 2 Bl T SR AR
FERER ST SR RIBERE L DURCHINTRIE RS 54 ER - fECLHAYT -
AWFEEEA —

(—) 2HHEEFFRESER - SENTPACKHRIAE (B3
PK » CK ~ TK ~ TPK ~ PCK ~ TCK ~ TPACK) E&EHFTE(L 2
() BARSWEEEE FEAEARENSEE ?
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&l ~ XRAERET

— » MOOCs

MOOCsEHEF I FERTE (open courseware ) Jfi il BT & {1 Hi AR
=0 BT ER R Y — S A REREUE TN EERE - aJLUE BN
BB B R o — (Bt & AR R BB N R LR 224 -
MOOCsH ffymassive » 5 HARIEA PRHEISELHY ALY - Topen 5 FH4R
FERE R EEINAR - HEEH M E - AN MY R
RESIHENFTR A R ETH LY - BRFE SR ERIRIZA]
HICE » BRI B IE R/ NEE - (SHEUHGFHE)  (New York Times) £
2012448 B " MOOCsJTA | (Pappano, 2012) -

MOOCsH A R12E K E 7 i FAN sk B H F S A2 - KB E KRBT
Prf st/ INETT - B—(EE T AR B Bt E DR A2 E K
o WEBARGVEETEEERH - 2ENE - FAELE - FEE
B DRIFREKEFEREET) - A SIRERST 242 E T HhAE
HakEm (Wen & Rosé, 2014; Yuan et al., 2014 ) ~ B EIHZEHE (Pilli &
Admiraal, 2017) ~ E24(FHFMOOCsHYEHAIERH (Alraimi et al., 2015;
Hew & Cheung, 2014) ~ MOOCsE3 5254 (Fini, 2009; Kennedy,
2014; Kop et al., 2011) - S E&EmatMOOCs# 5 B 4ERV Y 14E (Literat,
2015; McAndrew & Scanlon, 2013; Toven-Lindsey et al., 2015) - ZR[f] »
FkdIMargaryan$E A (2015) #f76{EMOOCsiRIZF R T 2 B #E1T 77
MV FCEUR - BEZAR L HIMOOCs 2 ASHERHY » HHEEE R RE
Rl o RIBE - R b EE ST HIMOOCs Y 88 2 KxMOOCSHE 75 &5 fH H.# 22
Thee @ e —THAY) HEZATIF -
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BRF FrEFSU BT B RE RGBT T

=R ERRREHRERE

BE TR SAEIR N 56 A SURERIF A - SERIE A R tEE O
HER oy S0 | SRR - HDUERIEEEHISAYEARE - T #Eakat
— 5 EFN960F A HIA H Gagneffrfg i (Reiser, 2001) -+ 1970F(%
BT REM RS » WEZHEHNESE - 5% - A%
QR o B T HUU ARG > 4R IR RS AT A S R B
R B E AR s T AR h B B S BB LR AE - 43
IR ENE TR E - & EBEEEAAESS B - a0 E A
FEEIDER A FEE - BET4R LRTENMER - 575 TIEDUE
B ERYEEE - UK SZ R AR 4R EERIEAYEEE % (McPherson &
Nunes, 2006; Means et al., 2014; Xie et al., 2021 ) -

S MRS RSB HTIYBEAE 7 ( 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 » HEIFEF
Gf ~ AR~ BB B (international board of standards for training,
performance and instruction, IBSTPI ) FfffgH 2 47 FERFE 2B ETETRE
JIiEAE (IBSTPI, 2012) i/ HAG o FRIZIBSTPILAFANE - Rifefzés b
RIS B R e T BB S RE JTHY 22 AR AE 7y B SR AL HERE /) (professional
foundations ) ~ #{&[53#1 (planning and analysis) - 3512¢fZ (design
and development) ~ FF#53{T (evaluation and implementation )
ME M (management ) F{E[AJE > WK HEEREEH 5 HER

(essential ) ~ #E[& (advanced ) KE¥H (managerial ) =fE R [E]HYEHZE
&R -

FEN » B ENEZE AN E#%E (information technology expert,

ITE) H7Y " S B et B e R e i E |, B T MU Bt AR
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#E Tl WAHGHE - WET e 28 Mm (B8 EH s - 8
BEEANER - B SRR B - B SRS A - i
HINE ~ ST EWREE ) MU EERET (BaahEEEK -~ &6
SRR S B ~ SR - BT - (EEET) BB EEE
I AE R (752 Rhttps://www.itest.org.tw/07 el l.asp) o [BHESE
A (2008) ZEiBRIGHRAEHIT - SHE TGRS ETIRE S - B
FERHTE RE R S I 2 S 4 e S HL I A KIS TAF B A R RIAVE B - (i
JE 75 AT s s B8 P 52 2 E T R AU -

ZRIM B S R et S TR AYINE (explicit) 17 RRIAE
sF e HAEETHIRE - Al DISEIEARE (implicit) SURIAVEIRLE PR
SRR T E R EAIRE

— ~ TPACK

TPACKZHE MR T H DL T E B AR G REOETH
BEHIRERY— 3RS - BEPK ~ CKRITK =3 & H 7 [l #E R (%
HJ#E-&%e (Mishra & Koehler, 2006 ) - i fJMishrafiKoehler (2006 )
ELUTPCK B B - (&K% 8 5 Rt Bl AE 787 % 2 ‘technology,
pedagogy, and content’ N E i » #4455 TPACK’ ( Thompson & Mishra,
2007) - [E 18R TPACK I i 201 Ay EAE R o R =B % > PK ~ CKA
TKETPACKH = AH#%Z.0o%15% (Mishra & Koehler, 2006; Peng & Daud,
2016) » PKEHZEERE TS MHIRIEREL )T % » B 7RSS E a0
RIS - EEREGE - MBS EERENEE S B E R
M A > DA S TERR A B a5 ~ FEF (Mishra & Koehler, 2006 ) -
CKEZHMNE N HAr B 2R NE e - Him BRI AV ER A% - [FFF
IR T RS FIERAYAE DA AT BE D e 2 AN [EIREIRIE g Tl ( Shulman,
1987) o TKAIZZENFFHRHEOETRE AT KAV E SRR RIS -
PCKJZHPKFICKFTZR » &% 255 F AT H AR ZI - 45
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GO MG B BB BUEEETIEIE BT E - KIPKECKAA Y
Z&E G EEE - TCKEHCKRTKATER @ 22 S5 a0 # FH TKE #E
CKARHIFREFIMELE - TPKZHPKFITKFTIZE » Efe Bl 2 =g
FHRIATRYRHRIGE » RN B T8 BRI 7 68 - TPACKHI
EHEPCK » TCKHITPK=F Z Kk » EHAREOR 2RISR E - #1T
BRI - B A M - i BB A A VB S S BT R
% (Koehler & Mishra, 2005) - EGEF|FHRISCR(IEHEER AR EH ~ F2E
SRR SR, o BIEE T A A 8% (Loveless & Dore, 2002) -

&1
BB AR

FHEP B ZERH
(TPACK)

FHE B2 IR R 15
(TP (TK) P20

\» ’}./(TCK)

BB | mpas
(PR) o
T - (CK)

e
(PCK)

{E#EPK ~ CKAITK » #1{7] 3% € (i PCK ~ TCKAITPK » J5 =t
TPACK > AR EZAMEAFRNEEL - RFESHEIN
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(integrative model ) BIBEAVEEZ B 5 - (EHGAE B2 1HEE T HPK ~ CK

MITKH 28 & 8 & PCK ~ TCKAITPK - #E(f HE &R TPACK
(Chai et al., 2010) - S5Sh—IREFRIFFy - th— i 24 i
1t (transformative ) MEEEHAVH#1E% ( Angeli & Valanides, 2009;
Graham, 2011) ; Krauskopf: A (2015) 5 E 4575 (L5 o0&
% (construction of mental models ) F1{& %M %1 ( meta-conceptual
awareness ) HYRRAIFALE o

REALAZK - A7 % F TPACKER ST 2 Al 5 F B e 4 2 22 ey it
%% (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) - EEIAFEHEUR - TPACKRESA RO 17 Bh 2Bl R HX fl
ARR#EEZH (Hilton, 2016) - ARHIRHEE & B2 AIF MREZAETR
H AE St B TR A A0 B it TPACK ZR RS RV BN AR M E Bl ) (Peng & Daud,
2016) » PR R E N T A E AR R B R &
EAFITPACK ( Cheng et al., 2022; Santos & Castro, 2021; Tan et al., 2019;
Voogt & McKenney, 2016) -

Ry TRFEHEZNTPACK » AL #HEAEZHE LEAIE T
EraEE 2k ( Archambault & Barnett, 2010; Graham et al., 2009; Koh
et al., 2015; Schmidt et al., 2009 ) - Hf > FgSchmidtZE A (2009) A&
BTN Y T AT EET BRI A4, (the survey of
preservice teachers’ knowledge of teaching and technology ) - EZELIHIE
RESURFIBFZE THFT4REdm A - A EE B R B EEARE -
BB EIT L HETSE  (Kaya & Dag, 2013; Tondeur et al., 2020 ) Ff{sf
HEITPACKE & T H o " BT HATBER MR ARG ) hERE R
B ER > BE Tt ERTK (78) ~PK (78) ~ CK (#EE - 1t
C RIEMZEESIE > 2128 ) ~ PCK (4) ~ TCK (47#) ~ TPK

(5/H) KTPACK (8#) - HEF47H -
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el

B3

g~ X L fEmEE

WEmEE  EiEEREE NS HER G ENREEE - 2E AR
{EH TAFE RS B 2 AR A IR (A 2R A IS EGIREE (Locke, 1976)
B2 E LHEB A T TEREE T ERAGHRERY > &1
TEEH LIFIHRAY LB E (Hoppock, 1935) - fERHFEE T > HE
TAEmEE REN S BIEEERE N E X O B EEAVERE (Ku et al.,
2013) - TsengZe A (2009) By 7 HRaTéy FEEEXTE - #E—(E
& "Hi/EREE &%, (collaboration attitude scale ) 1 " EX T/EmEE
&7, (teamwork satisfaction scale ) Wi{fEl/r BT E « Hr > T
EIEmEEER ) 5ENEEES0E FEEERGEIRER - &
B NE10E TR (S-point Likert ) RHIH » &E5ZIH5THT
o BRIVEEE 96 h—SEENER -

2 MRHGE

—HEHR

R TS o 33 RIS MR % o S T B
St AR SEATIT - Heb o BH3A (45.5%) > LHE18
A (54.5%) > “HESITA (51.5%) B% » HREIERIS A
(45.5%) » ZEEGEIRALA (3%) > MR - 24 EEARK
RrE23 ~ ZoRHEE - EHSAEmI DL R B B S AR+ (2 BT
BB SO AR SRR -

S JIENECUN

AR A ZALSERD > s3I B AEEE ~ B AN S AT E RS
DURAE - ERRE - PR BB ARG 10F - # G S ELEEE HNA 44

11
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=1
AR ET
HH KE (A H5rEE (%)
B 15 455
A M 18 54.5
—IF4R 0 0.0
TSR 17 51.5
4
A =R 1 3.0
VOLE4R: 15 45.5

MOOCsH % ELRUE - WIFTETERIZFRIGRT > o7 BLERATET B AT 5T
sTERRERY HAY ~ BEREHANET X B FRT AR e A R A R
EHNPERNEE TR R - DR AT E AR H AR
SHEEME - A DESRE IEA B R 7e o AUt A s+ -

= SEEMFRRIERG

TR IR R ) BP0 ERAE (g —) o
FUBETIREN G ECREA S B RS BRIV ER - hings
RA RS ETHBE RS2 - BEE2~6 (HE15H) ZHRER
FERREH AR AT » 57~ 78 (JE5F118) BIAAIEAIMOOCS
HEEF - FISEAEREGEANGLEE - AR RS2 E 2 S ERA
EE - SRE MR DA S AR B 2R 7720 B2 A WHERIE R
i1 ~ MOOCs 5z ADDIE (analysis, design, development, implementation,
evaluation) Z&ALEERSETHRBAERAVEDA] - KB VARV EFERIE D
B TEBEESEEY )~ TMOOCs:&tHBIUE | K MK E | =
(EPEESE L - SRR EEhaea T aian T

(—) F1~98 (Fe38) K ' EHERr 228 8K, » &l
= A IR ERAER > DI 1E— (7 BERA T EER AR
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ERGTHV T E 08 bR T BRA T E R RO SRR TR R
BRI B 2 b R A RECER - AR EE B 4 R EAE -
KOBAPEERERE R - 33 RAELI~4 NE R > R = H 24 - B2
FOTSIA [ BARHYSERT - B sRAH = [EERR - AR EEE -
BEEFE TR NS (1~9F80) FEE > B~ BB s
F T EEREE T (R RYAIERETR) AMOOCsikaTHY £ -

(=) %10~1648 (H317H) K "MOOCsazat BB EIEEL , » 3
BiliSe BTTEEE % B (ERT(E AR PFEM A - WETE— BB LR E
A (IR IR i EAV T R A ) SRR E PR Ak
ST R EAR ST TR B R R - AT SRR EREF
2 - KREZETNE R EER - B BRI Line(F £ 3CF
FIEFHEE & 50 T H, - #8ACGoogle DrivefE{ T MHRiEMIEF EHE - H
LLGoogle MeetfE Rydg b RIRFREHEE TR - R E P HIFEE D HY
& _Er TR o —(E B R AR i (F AR E A N - RIEADDIE
ZHALBERGTRIE » B SERMOOCsHYE s FIBUE » & —(EBEN
TAFEIHMAAIFR2FTR -

(=) FITER T 2EREREE - BETEREAHEEE S
PRI TR R R T = > DU EER A HER IR SR B 4 B -

HRIA

AWHREREGHE = —F " & LERERE TPACKE | > 55—
@5 "R EEREERE, - "4 EERIESRET TPACKR S | B2%
Schmidt®¢ A (2009) FraiEny " BATEETBEMPH AN S, - #&F
JR M TE i teachingfEE fy " BEBRET , WK BUR G 5 [E AR
= BN o plan - T BRI A o] A A B SRR ARG o s b ER A
ERISEIARRNEY | BB CK Sy &2 1 fYmathematics ~ science
literacy ~ social studies®& 5 TRl FRBANIZE B A 0

13
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=2
ADDIER R LHEELE
SER R TIEETE
SaKiiy 11 /NE AR ETESERTTRTE T > DALineF1Google Meeti i 2
(analysis ) R K FIET G 2347 > W FIF Google Drive#EfT
SCPRAEETT, o SMERITAVEEEEEE (155~ B
15 IAER - 8 - B B - TIEEEDL
FMOOCsHFEPEFEKEE -
%5 12 /NRRCE S AR LETER 0 fEGoogle DriveSZ {4 H 1L
(design) HEEEEENIMOOCSEUEL N A AYH BIE » FHMI%
Bl —HE gt RS E N AR ERENE ~ 2R tay Mt
FEREHIAGE > BITERAEN -
B 13 /NGHER B ORISR A B4R E RS > DLatam H ek
(development ) MOOCsHIA R FI4R1E - [ 2 AR I R SLE Fr
TIHRE R TCLE -
Bt 14 /N EAESERTRE T o FIHEPMOOCSEEIR FE
(implementation ) T o T TIBE NV DR R R B0
B 15~16  MOOCsEY it 57 Bl 5 R 48 [ 28 ~ BE R S S
(evaluation ) FEIIY > BITIHEAS TSRS - N BRI

FlFARIS S A - A TAHRRAAVER(E -

o PR EER IR o TR EREREERE, AE2F TsengF A
(2009) Frégfer "EXRLIEMERER ) - HEETRIRHERNERL
TR - WIEIBIRGUEIR - RGO - WO eIRRE R i 5
x (—IMEHFER > —IBUEEER) WAEMERHAGERR
HEITIERT - TR LSRRG TPACKR G | Frifs FURE A IR IL437 -
EfE s ERAVEESTHIHTK (7) ~CK (6) ~PK (8) ~PCK (6) -
TCK (6) ~TPK (5) KTPACK (5) - 4kfgk —Frm « " 4R LiAfE
MEEME ) AEPAL16E - BiEE v AR 1 2R i ] 4
> AR =P o

EETIRHY | 4R ERRIEGT TPACKR G | IEIREE 62 L BT 7E 52
[FEIR R B2~ AR ERAE 2 ITEE - TH H A& 2 B0 H A e E
FERECT LR - (BEITEIR &7 ERAYCronbach’s off BFE
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BOLLE - FIBHEE R 968 - MEETRAY " &R LR FMERRNE
BV R DI P ERRITESE (LERER B E R ARIITEE X
Bt - SRR HREEE R TIH H T RIEE T HE
&= RUE H AT I RS T DL B PR » (S0 #THYCronbach’s
ofERIRy 919 - M3 EIGEEE TS REBANRIFUR

=3
METIEEESTER
[EEEy Cronbach’s a
P TK CK PK PCK TCK TPK  TPACK
Tifcii%%Jr 894 848 879 832 874 879 841
HGHAERE - 968
¢ R .
égﬁﬁﬁ = PSR ¢ 919

-~ BHRERESN

KI7E 7 Al BEE FaR IR - B T 4 FERIESET TPACK
4 AYRDHIELLRMH - S DASPSS 27.0hR4EETHES » #ETTRHCHR AR 1
JE (paired-samples ¢-test) > AT fRERAEFEEEFIRESE H %R - H
TPACKtHREEHIHk (HL&PK ~ CK ~ TK ~ TPK ~ PCK ~ TCK ~ TPACK)
EOAMEL -

TEPRET A B A ZERT LA B fEJT NETTMOOCS B B & {E R
TEMERE A28 77 - AWFEEREUR & 774 (mixed method ) HYBFFEES
Bt BRTESRMEAE R IR DL TR B ERE RS ) FOH - SRR R
—i > BERREER =4HER A R RS UERG RS - SIS AR
mTEERS TSR, - TEREEEY, - RS BRI,

"EIR B ORI SRS R TR E A (2R, ~ T ERRDA

15
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& LI ERER S i E T 2E (RS ) K " AR EER T
SRARA T T DO T ) 7S ERTRE - BT 5 I LAGRE TS R
GEALERHETRIUESET - W GBI HE N A RIEH 4
¥ EATEWEROW - REERECEESITERILES - PR
PSR EE -

BHERTEAIA TRt —4mtS— R R e, IPEERY
FRHETR I T 73 B 55— TR B R ARIB BRI S Ll T 4mik L
Bign = S12Q4F Rdm it 128248 (S12) G AMEME (Q4)

RE R SRR SRR R T R i ER A R 2 HIEEANE
TIS2SIFRSE—4H (T1) SmyR2SEEAETBEE —(ERE (1) "ER
AR ) WEENE © ISR M AL B A E B IR
P AR A Bt g - IR ERAN S ETERLN THEB, - 5
=PERL TR ARETRIBEEE M - IR EFAR = (2M) / (N,
+N,) A3 PN FIN G AR RO s & B B RHE TR ISR > M
ATR M dmblBsS FAHFEIAVEH - STREMAERER - &OohERGEIHA
[FIEE F50.974 - SEVURSE: 3% ) Rodt BRI dmi & oA R/ Doy
MHEEIER Gy o HEFT IS IEAERRIE - PR ATEE R - B T ES , 1Y

PEZ -

B2 ~ A5 REERT

— B EAEI%  HTPACKMEEANE (2SPK ~ CK »
TK ~ TPK ~» PCK ~ TCK ~ TPACK ) 2L Gt

T4p ERRERETTPACKR G ) Z BB A i e 4i R (FR4) B
7~ TKHYe (32) = -2.24 > p = .03 < .05 > ZEEHE/KEHERM (M =
27.06) EFAETE] (M =24.36) 5 CKHyr (32) =-2.90 » p = .00 < .05 >
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FERE/KEH N (M=23.42) SETH (M=20.70) ; PKiJr (32)
=-3.94>p=.00 <.05 > ZEEHE/KEHRZMN (M=3145) SHETH (M
=26.67) ; PCKIfr (32) = -4.86 > p = .00 < .05 » /KA H 1%
(M =24.61) SHETHl (M=2097) ; TPKHJr (32) =—4.82 > p=.00
<.05 > ZEEF/KAEHBM (M =2042) SATHl (M =16.64) ; TCK
B¢ (32) = —6.21 > p = .00 < .05 » EETE/KHEHEBH (M =25.06) =
AR (M =20.36) 5 TPACKHYJt (32) = —6.57 » p = .00 < .05 » 35
EKAEHZHA (M =20.30) SHAATH (M =16.00) - 48451M= » FrA
BAE2EFRIE% - MTHYPK ~ CK ~ TK » TPK ~ PCK ~ TCK
TPACK-CHEEE JE4RET B A EERTT - ISR B A — L HBH E
W7 - A TPACK A Z MBI A EN & S 5 BV SRIE 22 E A g /Y
455 (Santos & Castro, 2021; Tan et al., 2019; Voogt & McKenney, 2016 )
—EHY -

=4
1R _EERIZRRET TPACKI B H R A (i T E
M SD df t Sig.

TK Al 2436 4.95 32 -2.24 03
&Ml 27.06 4.48

CK Zipl 20.70 430 32 -2.90 .00
&M 23.42 4.17

PK HiHI 26.67 5.15 32 -3.94 .00
&l 31.45 4.47

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

TPK A 16.64 3.71 32 —4.82 .00
12 20.42 3.04

TCK Al 20.36 433 32 -6.21 .00
& 25.06 3.27

TPACK FiHI 16.00 3.44 32 —6.57 .00

ge Yl 20.30 3.11
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= BN EEE A RIS BER

55 TR EREREEMS | SMEARERINIRH ISR - 55
BRI — 8/ RS e MsEY - B4 HERG R ERREE S
I EIE S 4.06~4.48 7 [ > BERGEIAR H I E RS EEa15574.32

(SD =0.478) » (& ERVE/IMER3 AT AL I A Efol—(ERIREER AR Fy
"IERAERE, (143) B TREE, (297) - BHDRMEAE TIEE
HE T ERE ) EERIR R TREREE  (ORSEA—RFTR)
HI & R TE s SRS 11 78.8% ~97.0% 7 [l » 191 589.15% » KA
89.15%HY 2 B H N2 Bl

x5
1R L EmEE SRR ET

Item M SD  Max/Min JHEREE (%)
TEBMRE (CGERIFISHE) ERfE/N 433 0.645 5/3 90.9
WP —FETAE
TEBMR e CGERIfISHE) FERE 445 0.617 5/3 93.9
R — LR R
MRS CERfI4HE) TEiggin 418 0.769 5/3 78.8
HEEEH
Tk e CERTFI4HE) MEEIHFELE 436 0.549 5/3 97.0
FiEp B CERTfIHE) WEIEET & 442 0.614 5/3 94.0
K= E CGEEfIAHE) MEEE 421 0.740 5/3 81.8
5
BBt o] AT -aliE 436  0.603 5/3 93.9
BB EELE I T AR 4F 448 0.712 5/3 87.9
B (CERfI4HE) FEER TIEEES 445 0.564 5/3 97.0
A
PO B TAF 2 P S (RS 433 0.645 5/3 90.9
TR MRS EfES i lERE 4.06  0.704 5/3 78.8
KEEENEEES LIRFRRZAEME 421 0.696 5/3 84.9
B

R E KRR 432 0478 5/3 89.15
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W 9E E R G B U R A B B M E R T 4a 5 BLRS G
IMTEER TR - ALUT RS
(—) LR EAXETEEEENRT
B RE FiERFHAN - O3 - BINEFE - HE 2 HEETE
fAIAESE - FOREER R G e AT BERGAE Line - iR, » 6B @SS EUS 4135 -
ARG IR T A Google Meet#E{ T[]0/ - H AN nI EIFFR it B H
X REBRATE ST A E A RCR - BRI

*F REgeT B3 Linet » ® A gFl» 57 Uw e

(S12Q1)
AR E R L o (S05Q1)
AT R el B e F| S s o (T2S1215)

A gk aLinedts o B PR RAIEHH -

(T2S2511)

B Y IIE A S T L R o (T381712)

A RoA 2R 0 B R - T R
(T7S0513)

FOL G R S XFEERTGRTLE IR
AL o (S04Q4)

Wl e IETRERAFERLE > BRSO

('T8S08I1 )

v

BRI H A § 7 Lineif il 0 ¥ AT i R 5 LR

= 7\3[%#" AR o (T2S2511)
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Wit - ER(EEETEERRISERNE CGERIAIEE ) R E/N
P —RI(F (4.33) > FEEFEE N —EEARNE (445) > 2R
B (CERTNISHE ) WIEREER (4.21) - B T B@EBEHER2E
TR ERESRAE ) b AR AN E - HIEERE SR (4.06) > |
REEN MR A S EEmHE AR LB RADRE - ERZR AT
REMERRAE " AIHA S (ZEATRISHE ) T EEighidknE2 B et , e

FaEEAE (4.18) o (R4S -

FE v Linew 3 0 G AL R v EFELEES A
At o (T3S2912)

------ AR FA R 6 - A3t o (T4S0915)

2% o Linegt &% kFrx g8 o 3w ¥ o Arrot g 7 B

5% - (T8S08I6)

B B/ NAaFEE - BEE BRG] EERHEAH5E
Ak ERG B FEEAEER > EEE LRI S 2HENR 0 A
SERNS BT 5 HE N - SRA MR ILERIE 7R BTt I R J kL
WK o BB R -

PR P S X RS fART 0 A E R R fx
A o (T2S1215)

Fla P EEFERFFRI ARG ko e gyaial o &
feRER o (T3S2915)

L O AN AR R ?{%Ef*’ﬁ-‘&g RIARZT AL~ 7L
Hmeeting > 7 &4 o (TISO3I5)

R AP RN % o (S16Q4)
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o A FIHE TR e R EIRR G EAEE ) RETE L
Allss TSRS — B8 (4.21) - SR T HBURSEAEEERE
A HENEE RS > BERE A DUEF AN ST EAA VN E
BeaT A SRy - — R TS A KA S AR B E o SRR
IR R/ NAEFEEENEE > TEE B HIESUNAR ERERE - 2
ALY S — TR HE -
(:) R LB IEERZRIRR
iemE/NHETEZ T > R LU Z R RIUARIAIE - JoH:
K}\/J\QHEPLﬁ%EﬂiEﬁEjL Bag b2 FIHTE SR - SRR TEL
EEHIAIE - it - SAEECHEEPEREMNESEEZRTFES
BrhgoSaE (445) - ARSI T (4.36) - HAEWFRVEH
(4.36) flEEs (4.42) hizzs - BYEE LT -

WA T AR A PR R T S p e BRI e

(S18Q2)

ded N p e Hjhita o N AR i B RS HERY ) B% A
< Rt A 2 g o (S24Q2)

EFERA PG R RAPBT KR - Tk
_}\“ TFB);?IFD ...... o <S31Q4>

R R LR i&@ﬁ;{(fi&? T4 3 REFARA R B4 g
EB-f-ee o (T3S2613)

[FEF - EERERBEETERENEE - AMRERBEESHER
H#FT T EEEOREE 8 S HSHATA TIEAVSEmAUASR > $EE
FEEEHETFRR > KEER TIEEE P& ENEoY (433) » &
FEfEEEE A R LIRS E 4 (4.48) o BMEERHEZE] -
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ERCELN ANy Sl 7 e FB T R AR 0 Ay Rl I
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BEAAAZ B AL A G P Rl o R EAPIRE LS
A B SR P R - % o (T8S08I1)
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Az L B iThE k- T p e Hphr A kF@RE
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(Z) tEEEFEARMPIRE

HFNHEEEFRET - RATGRER ARG b2 BB NE R >
ARG IR R HE LMK - SR AT B EF TR
75l B E B SRRV T - NG - SERTER TS R
AT HBE MBS SR A - B r] DR R BERas T ER ) -
AR AR AT - R AR EHE TR RS ERIZEATE 7 F/NH
e TE (4.33) ~ —EARE (4.45) - ﬁ?%ﬂfﬁiﬁ (4.45) - 3fi
feE) (4.36) MElEE (4.42) f1241 - EMEERHEME]

bitihmE o K G AFAP L E L AR ERE A F PR -
#HenfEx o (T7S0513)
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BR3P pFe Ak ¥ iﬁééﬁﬁﬁ RIS~ 7L
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DL ERIBTFE 8 R RN ek B - St R A B ER LR Y i (F
FERE > SEERMOOCssRIZHEET - Al ISR FR & ERYRE Y] (Fried-
Booth, 2002) - [EfRFEHREEEAVREH - MBI PR (EAESERA
BRIBERAIE) M4 (BARHER 2 Hae B EHEER ) Ak {EH
& > BilPuzziferroflIShelton (2008) YR Fiffesat BRI & > |
DL Ea A B2 0 i AR AR S B X A (AL (d 8 (Halupa, 2019)
Rt (ERA (R > RERATEGT S ESRIERG IR (Richardson et al.,
2019) -

th-#HEBEE

—  RIEE AN

AWTFEAEMOOCs BREE F R AL TP 2E A SERTHY EH HAY » ZHGRE
SERTHVEER B RN B AR - RSEAF U E A eBEREGTE
d > DM EER AR 2R SGtRE IHVIE R - SRATHVEERERR 75 B R aR HLEER
BERMEEAIZ R St BB R 2 I SERI R AN S R R DU %
AWVEML > e BN - #btges (RIIEREED) PG
Ay Z R > e RISERT S EERIEHT H Y ~ R E A R B (FRi#eE
MR R s T B AT e SR BV BB N B F I T e /08 - DI HGERT
I AZE G EAVEEE - AR AP AR NS Bl e 5
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OEATHES

Ry T REFESEAN A] LUe iRt ZE ERVIRG > B A HEE FERE 2R
FETHEATRATERIETGE > AT FEERENER [R5 3T R[EI20 1 (Il s SR AT A R
A HCHREREENS P2 TEMBFELRN - HIEES HE#ERRN
FOAEE BRI G EEIRETEE - FF - R THEORSEATRIS A
S R R E - HREAE BB (F PR R 55— - AR B
WFEEMIAEEBIE PR T A ER S N B R EmAIR EHE R - &
BN BN TR AN - WECRE A —EEE ] EERIF R
s R (FAE AR R (B -

MHER I EREEN - SRR A R R A RIS T - B T
SRR EIE I HIRE o 250 EEFREATZ B BRI Z 08
RRiE o H AR SR AT R A B R B A s T L HAEEg » 45
DU SERE S A 0 H TP RVESEMNIE(E - SL/NEERAYTAE -

= AR ETEIANEE A E

i aEps e sz > WU FEANERRELNS > B8
YouTubeZtEEE P 2T/ EH CHATAL - EEFIZERBEVE - At > £
A —BRIGE Y BRE R s TR E —(E T NEAEFEAYMOOCs - R EEA
VAR + TUNERRENABENEUAIESE - EEEEHBZEER
& > FhI_E— B SUER - SUEREE R SE AR - AR IR TE
R ERSG T > KRR ET T 2 A PHER S ST A2 E A # )
Zhmiettida - BMEARSEE - HIERET B A gHEENE - B
AMEBEER  ERESGTTERTF SRS E > EREAEH
SERHRAZ RS T - BEPRIET R AR ERRME RG24t
FeeREY EZHHY - 281 > FERTER TR T B A YRGS ~ RG]
K W B R BISRAEBIN BERSG TV A AR AR -



BRE o EFSU Rt B RE RGBT T

BE -« AoamEEiERR
- > I\Egﬁ

RFAENREIEE B ESGTE R A B ENVEHEFRET - EA
FEBUEEMEY FIRE B T E A BRAVSERT - W LASR B ERY T
W R4 SEMOOCSHYERIZ RS T FIEIME - IRIBITFR4E RN » B4
PK ~ CK ~ TK » TPK ~ PCK ~ TCK K TPACK & i [tE EH FEfE » {F48sT
FEHBER o Ut RIS A — A R 9T R B R TR
BERAERYEE > kB TPACKAYFHREESE /7 (Santos & Castro, 2021;
Tan et al., 2019; Voogt & McKenney, 2016 ) -

MG AR A BT TURHVE AR R AE - Bl

SERVEA - BRT I EEER A SN EE S A e i - B LIE
FHE MBS TEE R - PrEASRE T AT BEER T EEED
[ERFAHELTRIER > = - BB E#IEFD (LineMGoogle Drive ) Hil[E25
(Google Meet ) WY& ERATEITEC > AT LAAN 321 A 22 R SR s A7 B R
HIET » #E TR -~ s - ECCi il - EEER T/EER
RR HanE AT - BEAT TR SR G B E BEEAHRARRE - (B4R EinfE
Rt SERTHVEEEAIE RN S B R AR - DUE R B - ARt
RS mses T BT RE AR T - B iR LB AR SR SR SER - WA TRER Ry e
EEATPACKIEMRE - [ EBREFRIE S EMERERE
W[ REH BN A BEAE R (Bell & Gilbert, 1996; Day, 1990; Hannay
& Seller, 1990) -

G - 757 TRI2 B 2R 20rE TR amAU LRIV AR - e
MR ERRTT - il - AV E SR SEa L=
Ry H ARG R RSN HAOEEN 224N —IR - HE > IR0
T fE (coronavirus disease 2019, COVID-19) (R&81% R 2B A
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fgEAT - ISR AP AR TSRS e S & U7 i AR BR R MRV - (RIFERS
[ BA P B R R+ 2CBE RV R » SV E S 4 S E R EE RN
(traditional entity teaching mode ) & fy4it FisifE2 5 (online distance

education) - [fi4E E i FRYEEE (FERIE B i /7 =R S B -

s

AUFEEIN R ENI RIS HEE - fetis R T
(—) BIBHIFAVER

L R TR E RS KRB AR E IR - HTPACKE G ELEE
b B ETPACKZEPK ~ CKMITKEE S EE LMk - S AR
Wt - AVERHE ST C R S E MR RHE— P R ARRSS -

2. AT R E T FHET (BERATNER) HETiATE
15 Z TPACKAN L SE LI 2 IRV ARRE PSR SR B (4 > & B A P AT
FEP IR BT R 2R FRE R EERG TSR A - ARREESHY
bFEEEE -

3. BSNE R R B RS GT E ESERE IR E ISR T = (B
4+ IBSTPISKITE) - REARBRHINE T HR B TS - AR
PREURIE B N FERE A EEAE A B Y TPACK(F fydr FERIE B St B B
REJTEVTEHEE » EMIREA [FIaPAG 5 U Hl 45 R 2 R BRI ERRL -
B RHE G 7E 2P PRET -

(Z) HEMENEE

L AT FEAE B TERRAR T B ASERTHY RBSE PRAER LR E T3 - T
Rl AR LU 2 5 2\ B 1T B GR B (R (R Ay~ 2 TR A -
JEE TR B (R I o] DA AR R AR 28 A SR » 2Ry I RO 22 ] B A foh 3 1
o TR SRR ] T 2 B (PRI R B R e A TR EIRE T - Ik
RIS R B oA S S SR B (FRAE - A > g
BASAHRNERE RS s EE B ARE - BURERERE
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ERTERECERL (blended) HYJGZ - fE&R B FEETINAENEIEL
AHVNHE RS TR R o

2. EAREEWI T » BAEEREIEEBATIIG (pre-service
training) SRIE > SEUE A EAR i FRYEEEFER - HTPACKR
et AT HEAHRNREREEEWER - NI > Bt
EEFUR A E sl R SE TR LRSI 4R (in-service training) ©
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Practical Course for Instructional Design Through
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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)



