)

S =
= = \% REEEREEEES
Y Y & i

...........

N

ICEET &t \)

\ .......

BthEFUBEEHRTRRERAE i

International Conference on E-learning and Educational Technology

50 LR 2 S0 485 He XX

14 L4 ) \\\&K\/\.jko
_ w3 & PROCEEDINGS

...........
...........
...........

.......
-------
......
......
......

.............
............
...........
...............

ooooo

+ o+
+ +

+ +

+ o+




2026 HMBBHEHYBRBEERHNEN 2026 F 05 B 20 HEREIZIEHERBRH

HEREEARE RS HR A BETRH B RN B
TTEIERE - DIBV T ERRsE ) SRERGI
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e
BNV EEYNE
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GRS
ElEEEs
BNV E NG
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E-mail * shiwen@gms.ndhu.edu.tw

R

PRI FE [ P Js i B2 2 i3 > ZHETAVRHS R N A /3% (TPACK) LRk Ry
AR A Z RASRERZERE T « AUSTERE M TEIbotast - ST &8 AR/
B B " AFEEBEERE | BB RAEYE (PBL) 2 - AR
WERE - HERRE - REEIE REABUBEAELRFEL TENER  FIH=H
T AR FT 3 M2 BI{E R

Wre4E SR DA AM R PIBL-TPACK BhREEEIEIEIE > so B (E | BiEsa ey

(Learning by Design, LBD ) | Z 2 EEEE T » Al HFEHGE EIREEETIPSERME
7 TS S BERAREEERHE NS AR (TCK) MES/ERE
e > AE T IRFEERST P B  FE RS BRI BIE B4R - ZR LRHE BRI (TPKD
AT TABHEESR | [BEY - BZEEEREEERFEER” TPACK HIFE - AUt
ZR(EEEE LBD FEFZRE A UIERR TPACK 8L » B Ay i iy 2 25 Fifi B 2 B
ET o RMEE I BEEE -

BRSRET : REEENEAE, - HEASEE - BETAUEE - TEIt - HEEE
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O[]

1 21 MBI EERES - a4 BEAUAIME R4 - MR - Hmiy
TEER O BE A AR E ZE HEE (Matahari, Nurohman, & Jumadi, 2023 ) ° £
T IHFEE R - HZEEE (Project-Based Learning,PiBL ) #7241 Fs—TEEIHT
B TJ774 (Tanak, 2018) » HPAEEE LR OREM ERIRE - 282455
EIEfEAEEHFAIRIE (Han, Yalvac, Capraro, & Capraro, 2015) °

ZAIM > PIBL WY MERURAN A2 » 5 & EAARE AR B E A K
2 H57% (Sanchez-Garcfa & Reyes-de-Cozar, 2025) ° ¥R » 215 FLZ M
PR B 2 8RS T PIBL 3R B R S R RHEE R MR TPACK) |
BRI RE JIHT A RUATK »

e IS TPACK #2780 » (HEASNSCRTEH » M58 2% DL
PE(ERIGET T - B2 TPACK FERFRISEREAT [ FEEMEFIE ) (Angeli&
Valanides,2009 ; Canbazoglu Bilici, Guzey, & Yamak, 2016) -

R T bt RRE - Y (PBL) #ii A— S E B I 7% 5 K
1% Koehler B2 Mishra (2005)f2H1 LBD & » bl Rt HEAVEERME - 12 T 3%
ot R AZE AR T gE(E R T B ~ BRI B BRSNS 2 fE

RIIE > AT B TEIRSE - DBV 2R E | BB R - &
BTG ~ BB - BHERE - BEEERMEMBEFRE » FRETEETLL PBL
BEsEt - HIFE TPACK EASs5EIEAE - HARE BB 2 FIS IRt E:E 2 S 25

S -
R~ SRR
— ~ EfF4 TPACK BREZRHLE AI-TPACK

EAITEHERT » ZETBERR B  CANERUANERARAS - 2
B ISR N S R S b R B2 A W R B RE 7 BT 2N A 13 ( Pedagogical
Content Knowledge, PCK) - iE#7 RofR A R LR L HIIZ L - B BT
PCK HYZHT » A8 M 3 R B R SR DU B By - 2R WE S S i e B 2R
BHEHS A BB—ERL > PCK B B LAEEERTFE K - Mishra #1 Koehler( 2006 )
RN TR BE NS, (TPACK) fEZE > R TR (TK) ~ #E2 (PK)
BINZ (CK) =FA A EHVEZEN: e AEHEEE B ER P A et B 8
DUERSR &M 2 BB RIR

VEE AN BEEH IR R - AR TPACK B IESS R ZIHY S
RS R IR A > BN A ERERD "R TEEREE | &
1Bk " 8BS 2% (Data Facilitator ) | ° Lakhe Shrestha, Dahal, Hasan, Paudel, and
Kapar (2025)i& 3% 4k XA T 27E (Generative Artificial Intelligence, GenAl ) JFAER
SESEE BRI EEIR > ZETEE S GenAl FEBEFFHENRE - A BEBHflufe B
GiHVEREN T H > YL AEEEIZEEAINVEL )T » /£ STEM BSiEE & J51H » Yao B
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Halim (2026) Kz Astuti T A (2026) BYBFFEIREEE > A awE e SRk E58E (ESD)
SRR L (Ethno-STEAM ) 2 SREAEEE o - ZURli A F A S Ba I LA, -
AR R G PR EIR SUE B ARGEAVAE ST - INILAET R R de Tt
TPACK -~ #E[f 5 [EEL A AE RNV SRR T B HA S -

— ~ EEABEEHPBLF ESGT R O EBHEER

Larmer ~ Mergendoller 1 Boss (2015 ) Arizit " Y 2 He1E4E | (Gold
Standard PBL ) 221 - f2ft—E L% M455 | DIEREENX S EEEF AT RE
BLES I HE M - iZ AR e B U (R B2 B 15 ( Project Based Teaching Practices )
JRARREE TR L ERL IR AURAS AR - AR B R RRE ¢
(—) sXaTEERE (Design & Plan)

() FFEdEEE# (Align to Standards )

(=) E1r3X{E (Build the Culture )

(VU) EBEE) (Manage Activities)

(F1) EEEEEZE (Scaffold Student Learning )

(N) SPEE4EE (Assess Student Learning )

(t) 2853538 (Engage & Coach)

=~ BxA8FE (PBL) ZEEKEE TPACK S

Larmer £ A (2015)%2tHHY PIBL s=<aAE4E » a8 E s [RIE - FRERFTHEARF R
REE > [FIF > Mishra B2 Koehler(2000)#2H TPACK HEmBl " AIaknvRt &2 E
BTN | < THZ EHseisd - DL PIBL & FEEEEEETS » BelERE TPACK
FE 2 EA > BEREEXBETREZ VB LB ZEHRETE /18 TPACK

( Dewi, Rusilowati, Saptono, & Haryani, 2022 ; Paramitha, Nurwahidin, Rusminto, &
Firdaus, 2025) -~ & ZENHE PBL HZEEF - 0 E iEki s TEHREE S
BRI (38 TCK) » SRR S B2 AR i F B RS RIes (3%
& TPK) (Chai, Koh, & Tsai, 2010) : Ft4f » & PiBL @l A TPACK #ffE (PjBL-
TPACK) - BlgeiB it EEHIR P EENEERE -

(—) PiBL f&Ex— : RARES [BEEEETRE] (88 TCK ¥ CK)

PBL ZiZUiEEBEE R H B BB BT T 5B/, (Larmer et
al.,2015) » {EEFEEY » BEMMERATITERZ OS> T F e 2R EHE
ERE T 12T 2 ZE g el e B R A S TEE ( TCK) B 254138 (CK) e
SRMEH > ZETZHER TCK AREFERE VYRR T A » DI 23R ER
BRI (Paramithaetal.,2025) 5 Bl > FEERET RSB BT R FHE 5 H Hl
FHVERIAEE (CK) B ZEMEE SR (S ERGEECs: TH) 2K
ERHENEZESIEME » TR AR AERNES  BFER T BN AR

ML BT B b tEAREEERIIENYAE ) (Mishra & Koehler, 2006) -«
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(Z) PBL[RERZ : FEERFTEMEME (F(k TPK & PCK)

TE PiBL 5T BLAE (IR EY » B2 AR BRAAMET TR S - B A AR B NAH p 7 >
S £y € B Ry BRSNS [ (Facilitator) © FEFSES SRR
% (TPK) BAEERIZEEMGH (PCK) B - TPK E % EmER M F AR E
(AL T L B e A 2 A TE Y2022 H 19 (Paramitha et al., 2025 ) » EEB A 8T »
BT AR TR T E (IR R s E R BT EH L4 LMS)
IRZIREA R ERTT R » WIFEN 8122 —f#F% (Predict-Observe-Explain > 5
POE) - i i E B Ry i B (S » B TPK SESEaE IS (Dewietal,
2022) 5 BEAR > FUETAE LIEAE HP A AN RS R R A Y A P B R FE S, - Bt
[E0 AL T 2005 | B e A e AR EE R R PCK -

(=) PBL[EER= : AHSBRIEVEEE (Epk TPACK &R

BEMGFE 2RI - BB AR T aEk (WAL EIEEZE - Ff4R
FEFE) - DEFEEAE AC RS REE NG - AR PBL f&{&fEE: - AR
e A A H B ASE R Fon (Artifacts) » #EfTARSEFR WA B[R 4 R EEE
IE - EEHENES] TPACK FEEHZ &S ER - HHIEE: - BETR i E2HEH
—RHHRE - MERFH S 2 ARE 5 e EZARHEE - gliE HE 21
T4 BESHEAE 77 (4Cs ) (Masnur, Gani, & Mustafa, 2024 ) » SCEE H » 5P 2T TPACK
WEEZITE 0 Bl Hpraat 2 5P E 7 U2 A T B E T (Akyuz,2018 ;
Koehler & Mishra,2005) - & ZHNAE FHFAERI AR - BHCTHE (S EARE -
ZiRaE ) o WS B E TR BT B EE M &R - BIEEHEC A
HEER AT TPACK 77 (Baran & Uygun,2016 ; Tanak,2018) -

/g~ EEAEEPBL)EEBERETTMEE (Learning by Design)

AT ZUEMEYRHR Rl A BE T LR R BUR AN B8 - Mishra B2 Koehler
(2006) FrEEHAT T RSN A, (TPACK) | HEZR » BPRRE AT a0 {a 22 4%
BHZ (TK) ~ #HEE (PK) BERIASE (CK) Ft TREAVE AR AR -
ZRIM > MHERIFTSE Y 75 PIBL {5 5E R TPACK #% il 3 FFFREHY IR (H 1k -
MefEimEEFEREFHY LBD 22K @R (Koehler & Mishra, 2005) < Al -
SCRRE e PR AL LBD 2 HUAR - 1 R Al B JE Al R A EE B e

2 ~ PR E G

— ~ BR5EITA

A FEREMETET R AU - SRS EERETE 178 - BREE R 218
R > RABRIGRIZEEIE T TPACK HYShREHEE - ST s VB R
mATEL ) > bR E(ERERETR) - BAMNE ERFERZAENILER-LR - #
TR E] - BERE L BFEELE - W HNFER=ETAR 64 122 E 28 - B4
EE ARG E RN A - MR EIFRE ) (Hih= 5 BELEE PIBL BTt 2 &g -
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RN AL Rl B B B SRS SR 2 B AR SR et
Ftat 28 iR - EE ARSI RIEEEEEM PR ERATE - WSS HARE -
BRI R BSIEGREE - IHZEE RS T A E (PBL) | RO EBATE
TR S TR R T 7875 ) BBETER SR (TK) ~ B84 (PK)
BLERRLAIEE (CK) HYBREHETCIERE » (R R fert T RHU RIS AE, (TPACK)
MRS IREIERR | B = (AR EIEH R 2 TEER > FFEEIERER AR
el > DUELERE R -

Z-WRIE

AWtFEREZS T EERET — At - BaBEnBEEE R R
TPACK 258 2 EEIE - S AR RIMESREARHY (Fin > /R TPACK B HERSHY
FEESE SR

(—) PjBL #EEaxat * sCBkBENAI{E PIBL % F&E: (AFehiz LR ~ Frafk
Ft ~ NBEEEE) MEEMABAIATCE - /3436 TPACK L -

(Z) BEAR  WIFTEN PBL JIEESERIR - SR HEE - NEFRER 1
FH T B EPERE R AT B phE 2 B R FE B 2 e 5 3 28Tt
HZEEHINIUT R AR TS F - FELISTHE AT TPACK SE H AR 256 -

(=) BEERERELH - BE2A0 T BRI ) IBEATELEEE - &
W EERE « BRI AR s E R AR - B E R S BT A R
BEER > BEARCHFFRAELEE R > AT 2 TPK Z @t -

() 2AEFEREFRER L« G2 EE HBZRCH: - Microbit BAFEZHS -
LinkIt 7697 P/laepa st Eolllas ~ B BURE % - BrffHk - 2R - 52
T E S E RS R AR - B4 F i 2 SnE BLEERIER IEREN: - R bese
FLATHY TPACK & 73 BT b R B2 B A -

=~ BROTERS AR

ARG Byt B TEN TR AR tP AT EE 2 5 e BT T 25 4mtl - Bk sy
W2 BENE - AT — DU AS W 4mh5 %48 (Matrix Coding System) > F
DUBHERENTE 2R ) SMEH & PBL FEERWY TPACK &= -

FHE SRS VO (E Sy 4 ARk (6] 0 LP-DQ-TCK-01) : 55—y &R
JR (DataSource) > B4y ¥ (LP) ~ HEAE (TR) BE4(Ef (SFP) 5 5
—¥#45yFy PiBL JEENFEES (PBL Phase) » & IRES 2 (DQ) ~ FEEEHESE (SI)
PREACSE (CR) ~ BEBEERE (SL) BABHEEF (PP) + S5 =41k TPACK
HIEKA1FE (TPACK Dimension ) » sFhZERE 2 TCK ~ TPK (#E—L4f5r £ TPK1
% TPK3) sk /E R TPACK ; S0 A B ERbR /KSR » sFAMamiBaErs - 1K
B EAS R 1 Fin o

= 1 BN T EHERE | PBL SRAEHET TPACK #E 2 ERlriTdmtEe

A v SRy ey =g by
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F—Ha LP  Lesson Plan (F(ZKakat) © sLsk B TR ZMRE -

BErRARIR TR  Teaching Reflection (E2& ) : ZATHEE ~ SUEELFEE
(Data Source) TRES R

SFP  Student Final Product (B 4EAE/EE) « FEFZ4CEE
2=~ BUOHZSHE =S N BRI o

By DQ  Driving Question ([E5 [Z&) : ¥JFE PjBL 55— &A%

PiBL JEEHFEE: MREERET -

(PiBL Phase) SI  Scientific Inquiry CZEEHESE) © BIFERIEEEFEEL POE FZ
2 o

CR  Classroom Recording (BR=ZE&CRR/AEIZS) « SR= G 8 - EH

SL  Student Learning (B2AEBXEFEAR) © B4 LR - 4R
EER AR .

PP Public Presentation (AFAZE%) © ¥E PBL 25 =F&EXAL
RERENE -

BE=E5 TCK  Technological Content Knowledge * FHFBIERI NS &
RIS HIF -

(TPACK TPK  Technological Pedagogical Knowledge : FHZuBh 22251
Dimension) (KBRS 4l 93 Ky TPK1, TPK2, TPK3) ©

TPACK Technological Pedagogical Content Knowledge : fxi=/@X
ZEETER -

SBUURESY 01-02.. PR EERE S R R i R B -
ZORIRKR

(Sequence)

B - R GR
Bl HERGT  SAFRBEEAE - A5t " PBL-TPACK #E
K1k > SEEAEIAE PBL A FEFEE T - AR TPACK S K15k 2 8 b R 4 -

— ~ PIFEER
(—) P&Er— : MRS 1 BEREEET (HIE TCK &%)

1.PjBL HYsRIERSET ¢
BRI Ak @S HIE SDG 13 : RIEITE) » SRRt IR ARk E
¥ HEEEZ R - 5EE - #F K EESEEEENE 58 ETH
PP MR F AR+ 0% E (FOR) ~ (EY&EE CRESE) - FEEvn
(HER) ~ 4K (AN ~ BEE (EEH) -~ #258 (R - §oK) ERE
RS THEARTER R 7= > B EA o R -
2.TPACK W& /E5
(DFUEMS BB iPad ~ FHEETENEE » #EH google map 75 K EAL
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M - R ECER M SR > Wik R B Ry - SRR AR AR RS
BHI R E - ST B R B BE 0730 B AR AR BBk
DR MR R B St A ZR BB - (BREHRITER
R VIS EEZLP-DQ-TPK1-02) : /B2 A4 A 1T90H - &8RNSR 2 B {ir
o BRI SCE A - 5 [ EER ARG R R B R EY)
BT (CK) - FLFERERES [BEE BEGHE EL - HhTeesR hE
FHIR AR (TCK) -

QB MHETIAVE R ~ B - NE - R TIESBECEIRE ~ $Corflisy) » &
FHERAE B EME] BRI AR R Gl T2 R B - Esksmite
IEEAERE Ky 5L 555 > Mz [EHE classroom » 58 i B EEHA » ERT IR PEAR R EE -
SR/ NGB R SR > NSRRGSR S e iy 5 =

"REBERTRER B ANREESR RS ANEAEFSE
EEAEES - QBB KETR - BAERER R ARECTERURE » T2
BEIERLIRNG > BEINZEE ipad TEBERRIEET] - | (SFP-CR-TPK1-01)

(=) FEB = REBRITE/ AT E (B TPK Z%%)

1.PBL HYEFIERRET ¢
EL A B AE R )~ SRR - TR ERUNES - BN REDRE  RE -
H & ~ 7KL ~ B ~ IR EEVH] » W E SR A2 DG IR s > A
PERE -
2.TPACK KIS /E5
(DEETEBEPEER4AE & B 28RS POE #2281 Micro:bit 3¢ LinkIt 7697 #7548 EK
HFET > TR RPN, (TPK) AU o ST &R
" EETS B ERE  BIEREM KR AT RE 2 SRR A%
BEREL THZE | RHSEEESERTER NESRETR - BRE
BE LR - TRE - B - BREHE) R RSk
ETEEBEREKERNA - | (LP-SI-TPK3-01)
OFEZLETFIF Google s ELFR R A BB L Fy[E]7% 1 SFP-SL-TPK2-03 &
AHEAEMEIREETT R > BEmkIhERRR R » BEGNERER
B AEARNY - ETEE R ERE L R EENER -
Q)4 TER S ~ RS E R G EER sy - RO fh S sh i s
B b ZEHkE - wHA - ZEMVEGERER A - Sl s R
R E BRI o ST B R AR EERRS o 5 AR I FE L
{Et% » fR SR A R E R Y

" EAEIIFI R/ B R HE R AR AR - eI By - HE
STEEEDAES AR ESEEN @R KGR AN A B m S w4

154



2026 HMBBHEHYBRBEERHNEN 2026 F 05 B 20 HEREIZIEHERBRH

Google Docs ) EHER] » MiHE HBALFE S ETE & - ZBEBmBI2EE
B sEEIE KR - WESE BB ETESIEREE  BEME - | (TR
CR-TPK3-09) -

Rt BHEEFTR  RATTERAFEEEESIRIE (TK) - MEFEAE%
FEGAaE T HATARAVEE R KR A% BEms | ABr L E 4R =
T/ NHERVEEREZE » E—2 SRS BhREE R - SN TPK #YL K
R EEREME RN -

(2) FEB = : ARARREFEET (HE TPACK &SN

1L.PJBL HySRiEasT : 24 T S EH0k% ) BRest RS (R E %

SRR BIrFAY  AENESD o MIFHAREERCHIES - BIERARR Y TR

RSEA, - TRRE - BRREABNENRSERAENE R 3R Fn

2.TPACK RIS EGIE

()FEffE3R TPACK HygF S HEF G K > AR BCEE —REGRIE - 2 E
SEWSERE  ZETEER . (BuAIfFEsrETH) ~ B8E (FXEH
REFEEERY) RS (BRH0HAE) - HIRTHEEIFianE - H
ra X fll TPACK SRAZRSE T2 L -

QFETEEG B AR (BRSRER ) ~ FH A (M - BelTiaRie)
ARV E (FEELRY - RORFREZFKEE) © {i€ SFP-PP-TPK3-04 5THER
BUR - BAEREME T R EHBSKER SRRV SRR =AY ) /R
o BRI EEPER - 5[ A FIARAE - AR - BURESERIRONIZS S -
ST PTG HREI R R - S EER A MG A AR - ST
B RS E MBS SEFELMRARFETEN - AT
afam ~ BIE ~ R - JrPREME > $ETHEMIIRE KRBT -

O)HEFFIRBAERETINEFTEZE - BER TR A ERE AR - RET
PiBL /NHETE ~ FIERRARIERE HEY » ZEIEBER st « " St EEE
FHRE %2 > BEREE M RIS SRR = S B
(TR-CR-TPK3-04)  w] FLEEIE SRS BEAUHIRH IR (TK) A e LURAZER
B - HETEFREE SRR > B AR T A% (Student
Knowledge,SK) » AG&EGHEEE (PK > ANSE S 4HELS [REEIHE ) - JH ML
BN - EREIYE RS (TPK) -

(WEERAEMEE ST - BEEaET S SaETE ~ FIFEFE > WA
SNhEgER ~ s R EES O AT - BETRNREEERK

FIFR TREFTEEEREE - FIF Google RELSR FREY FOLFEEE » HF}
SR ANTHERE (TCK) REEABTPORSHE IR - (TR-PP-TPK3-02)

eAEEREAE R ] B> FETEER EHEPHYTT3 > %S TPACK
HYBERRIRE A B RS - (A o) Z SRS MR B S 2 - AEAHH
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7% PJBL 55 =[&EL » ZAENRE SRR - BERREERNES: » WA
8 Google FERAETTAR L [EIE G5 - iEERHVRTE 70 REFEBiE T &2 4 HEH
2 (Critical thinking) ~ J##8(Communication) ~ 1#3{E(Collaboration) &l & 1)
(Creativity) % - =/@RHY TPACK - EIRFEENRRIEAE R " TEMEEER
(Empowering resource ) | ° sBERHBERAT ZER2AREE F - B2 AERVAHT
HERC Ry R Y T HE -

=~ brgeatam

e E B B E BRI B - BRI ERE TR T EAR LA » AMEREHE
TRHE R AR > TR (E R RIAIE « AR ARG 2 & - T
B HPHBEANERH (TPACK) - AT IEEABETEHNEE R ER
o FE AR - NOTEEREE - SHEBETRHSIE RAERAES] (TPACK) AL
R ERE > B AT SRR R A R AR BT

(—) PAPBL-TPACK ¥FEZET TPACK SfRHY =FEEIEE

ARG R A GRIZea T SR A= F L BB TaR E B i 9E4s
SR " RS BRI EE T PR - RPN AAER (TCK) - HE
FZRe (WSSl EE) REREEFE T Pk - 5248 > ¥
FHERAFIH ipad 33k FHEFEAE - TR E B IER < MIE » L08R B RIZ L -
BEMEBEATE F - BN GRS - AR EFMNE > CH SRR
g - S| ARIZER S HIRTE S - EATENIRT THE T EE KA

(Plan—Act—Observe—Reflect ) 25— fEH -

T RS PRITEL/ NI E | FEE AR BEEAIER (TPK) » 28 Micro:bit
/ LinkIt 7697 YIHtddRCHIFAT - &C8REYI= RIEREGER - RFIFHEAES - &
e BR[O SR R - SRR AR B DI SRR - R R GRS
51 A Google sVEFRIERELEIRIELR - ZENFREE I FHERVF RS - AT
BT e KB -

BRE T AHERETERE ) R BEMERESFHR T E - BEERA RN
BRI o BB ARG R FRIRCE S E AR AR AR b R AR E
FAfE el B » 25 TPACK BY&E4R G BN - Hf o Bt s e
FEmZTTetE A= EAETEF S =RIEER -

WEER » 1Al TPACK #fERei¢ HENXBE 2 HHRIGE F R B EE
R TPACK #EIA R BRE TR » MR ER " T2 ER , - &
HEEZEER (Angeli & Valanides, 2009) -

(=) PBL SRR L BB S Ao ey

15 PBL HRRAZE o - BRI AL IYEy " AT | W R
SERETE ) 58751 | - 1 PBL SRR P RRY » O ARG
3t PBL HRRALIERE » BIAIMEFIRHE T B - REFTIZR, - A %5 LR 1
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ST - PRILERAETN - R R E R EMTEEE CHRNERE - fit
RS - FBEMAEZEE R (ORISR ERTETT7R) - it PBL SfRfE T LA e
AR B R R RS > e (B R T B aE T L -

BEAN o RotE BB ME P B R R BB R (R i > B NERRRIE T 20
PMETE ) - HEEAYERZEAE - MO ARE s T2 AR E - Bl
= TK HYZETA G H S AR TE RSB 2R e G A ARHIEE 51E# |

B AR T A B -

(=) ZElaxstiEE (Leamning by Design, LBD) SEflFREEF2EH TPACK

AWFE5 A LBD E Ry 035 » BEMEIRR Ry & PIBL BB 28 > DA
HBERENE T I 824 B ERE - fIEES  BEIHRAEENZ
2 FeTEEREEAEL - RTEM AR » e aa T Y B AN = B
B BTG E S E - HENN A E ARG PIBL B A ZE AV #EE
i BEAREE AR - ZEEFIREL NS AR - MRS PBL sRIE S IEEL
f - H TPACK #falfE 2 B f -

AT EEEEELE - RS REIEEERGT - IR 24281 PBL
EERR s HSE RGO T -

1. BREARBIHES R MR - AR — (Rt B N B TEI 5T - BEANE
R AREAEEZE » BHERER S G SR F 2w AIR -

2. JiikEmERR R IR KA HE 2 AR > SR E R A
(Mixed Methods ) > ZflEA TPACK AT ~ &I - 45 E iR =B 2L BlanRt

e RS - E— P55 PBL-TPACK BRES R (E30E -

BN RESEEINE - E4 R E MR (258 FE - ZER) BEE
AN TPACK 2527 - NMER R TR E R EERERIGEE ) - IR EERE
B2 THRRE (Empower) | 5 5% PiBL 5 224 | Y 48 BCH 25 B PR m 2L
% Weat SRR =AY BEE2 A A ik x i 2 B 2 &Rt
FEE ST - AT PIBL-TPACK BB » FyiERk SDGs il fiz 8 78 Bl R e qd Al
#& (Education for Sustainable Development Goals, ESDG ) - 2t e[t 2FHIHE
B

i~ REKREBE

AWFTZER TR - BAEEE  BAEREHEEE | EXEEERE
mn AT > EE e H AR TCK ~ TPK 2]=/% TPACK & fEH ~ 8RS fE
12 0 WHEHEZENEY (PBL) Zifigsat » i A#AT TPACK AR H A%
&7 BRAR -

1E1% PBL #8YL R ERESERIER G T 2 ITENAE T - BB E AR 22
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Abstract

In response to the global trend toward digital learning, Technological Pedagogical
Content Knowledge (TPACK) has become a critical professional competency for
fostering instructional innovation. This study employed a qualitative action research
design to investigate the implementation of an interdisciplinary Project-Based Learning
(PjBL) curriculum on Climate Change and Smart Agriculture for elementary school
students in eastern Taiwan. Multiple sources of qualitative data were collected,
including lesson plans, teacher reflective journals, classroom observations, and students’
digital modeling artifacts. Triangulation was employed to enhance the credibility and
trustworthiness of the findings.

The results revealed a dynamic developmental trajectory of teachers’ PjBL-
TPACK construction throughout the instructional process. Findings demonstrated that
teachers’ professional competencies progressed through distinct stages within the
reflective cycles of Learning by Design (LBD). During the problem-framing phase,
teachers strengthened their Technological Content Knowledge (TCK) by utilizing
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digital technologies to concretize complex climate change concepts. In the in-depth
inquiry phase, the development of sensor-data scaffolds enhanced teachers’
Technological Pedagogical Knowledge (TPK), enabling more effective support for
student investigation and analysis. Finally, during the public presentation phase,
teachers integrated technology, pedagogy, and disciplinary content to achieve
competency-based assessment and authentic disciplinary practice, reflecting the
enactment of comprehensive TPACK.

The study provides empirical evidence that the LBD process effectively facilitates
the transformation and advancement of teachers’ TPACK. Furthermore, the findings
contribute practical implications for teacher professional development and the design
of digitally enhanced interdisciplinary curricula in contemporary educational contexts.

Keywords: Technological Pedagogical Content Knowledge (TPACK), Project-Based
Learning (PjBL), Learning by Design (LBD), Action Research, Smart Agriculture
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