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Abstract: Against the backdrop of the rapid development of artificial intelligence and digital
technology, integrating Learning Design and Learning Analytics to promote students' 21st-century
skills and self-directed learning has become a crucial issue in educational innovation. Building
upon the developmental experience of the school-based Artificial Intelligence STEAM curriculum
for Secondary 3, we utilized the IDEALS Learning Design Studio and the iLAP e-learning platform
to design and develop a school-based curriculum titled "Vertical Farming with Al Devices" for
Secondary 2 students. This study explores how to apply the "Learning Design Triangle" principles
to plan instruction and adjust teaching strategies in real time based on learning analytics data. The
results indicate that this model significantly enhanced students' 21st-century learning skills,
self-directed learning capabilities, and learning motivation.
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EFAMEFIRIZET, STEAM RAECRAHELFEB S AMAR DO ET R
(Yakman, 2008) « A, 1FAH —%HH T4, KRMERFAS T BEATHK: BA,
24 84T STEAM 22885, 2R R EA [ HFM ] 95 1Ea4E, mez [T | a £
HTRBERZRA; Lk, HAHEANERET TR ERE LS ANE Y RAZRLEE 445
09 48 45 PE ST 2 B TR AR AR ROBF 69 A PR S 4R .

R LR, IDEALS AER W S ASEME [ FH XTI T EF o4 KA
Lo REFRGAEEIE Y AHATH T 0T RER, WiTilTHBALRINE T L YR,
AL U P EBERIGEHERR, ERRASLAEG I ZHRIE 21 Bk,

RAF R 2 ARG IRT AL 6,5
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2.8 At
2.1. EEH 3 (Learning Design) $LEA 4 ¥ A (Constructive Alignment)

FURABARGESL [ FEHRBROFT ], FE2AGNRAINEET TH, TR\ LFH
#|(Dalziel et al., 2016). £ AL, HFRA T HAAHEGR ARAZE FRER, HHZER
TI$HF &= A J(Law & Liang, 2020)$2[ # 4% 14 #1 75 (Constructive Alignment) ](Biggs, 1996)
RAIFAB KT, ZALERHLETREMST, MEARATE. FHRF=ARE (L
B 1) 5] F 46 SF AR LB E 2Ry AHEERE ETH T TRRAHKSE X (B
AE2 ), M STEAM K BAFM AR R IILITHBEE (do: FAZ, RI, B
ERR, FFERMSR), EAFEREEERERLNWE Y B EES.

12 HEF=A

2.2. AXFHBHIEEF 5 A (Design-aware Learning Analytics)

1% % 09 5 F 9 AT AL H 3% 31 B 22 (Lockyer et al., 2013), fE4E R 4R S A 69 B N R F R
1B G, BT AR E B A R RAFRARM Y IDEALS R %454 [ AR E2RHNEE H
#r (Design-aware Learning Analytics) | (Law & Liang, 2020). 7RBP, k& L Z R L
FEI FHT oy [ £HHT | BB, Blde: SRERFT @ [ H1ELA] ] 693K &,
RO G HEANRE LR, %S TREET O, KoL E [ THRE
i#3# (Actionable feedback) | o
2.3. GEEFH 21 trée &5 (Self-Directed Learning & 21st Century Skills)

AEIZERELARIDLE L E T K, H 2 ARLEFE KRR B (Knowles, 1975). £
BEAFERETY, 0T FERNMELKFLAEBaRAGA S, LFE 2] B Poyiaa
(Communication) . 4 1¥ (Collaboration) & #t #] t& % 4 (Critical Thinking) 48 4 & (Trilling &
Fadel,2009). #F 7045, &AL ETE ERIZREBRER I AL, A XIS L6904
Bis., AFFRES DEALS A4 WEREF, BV HFE T EHIELSE L, HFFAER

[#frs i | BEE [£482],

3.IDEALS Z# K RIER

IDEALS R #fEoh G HRFABN, TREAZFETROEH A, ARETRENZ
o FHRAARABRANRNZAFETRIAAXNFAZTLRE, AEEZAHOHKSE BIZ Mor,
Ferguson & Wasson, 2015), #Z3#tZ&H 2L — ML X FR, LLHATRWET LA HFCLEE TR
FAEEFREFENELATARE TR, RAZFHEH TR ESZVHFR/RIFASHELZTE
MFF. FEHSLA)PFER TER G S F 4, VAT 47 (data analysis), RBTH
B2 8 R R, S A/ RS H SR AR, AR T SR 89 3 3 (actionable insights)(Law &
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Liang,2020). A Z HZANWAREERR. FHEDAFIE T EFFTEE [ FHH &
(Biggs, 1996). & 2 £ 3% i# IDEALS F4EATE9E T8 F R, BhEDmaIEE L RmH

IR BAL,
i C
PR
178
2
By
.
& 2:IDEALS R4 ERAEFEE
4. K5 % F

AHF AR BAT B 4T 70 (Action Research) B ) (Mertler, 2014), #:#@ [ &, 78, BRER
B 69mR, WIAETEEREPORSHERS,
41 RARERETR]HE
AR RAL G AR B RS HH R A A 5 b i 4769 IDEALS #H31%
BAEZR, BAZPHRA T H IDEALS ZAATREGFH ST AMERALTLE R, FFHAR LR
S EH R, BP0 STEAM RAZREY, XMMET A 6 AMELT, £
A2 [ A }ﬂAi*f’ﬁE%%ﬁﬂ’ﬁﬁ:ﬁ%ﬁﬁﬁJ .
RAET R, A AR
(1).‘,%'1. £ 4 FiB IDEALS FHNE ILAP ETFE-FERAETREMA, LT HEAH
A TR R 45 509 A
(2.3 : NAF AT S BT, ZFARAXEAFLOAIFELE . HFEBFMR
EHEE [ SHOTHREKR] , KBS TE69 04, BPrFFEHE R R EmAN,
(3).R#%: FARKEZURBHERBMEIFER, BT ZRTHERRKE LA,
4.2. FEH£
ARARHEAHAARTE _FRBR=ZFREE, A, VE=FREALREAFRHELE
REALEALEL [ RE 4], RITRTHHEKGFA R IDEALS FR&iLHeok R STEAM #
2, URBEHZAFOA AN LHARGHEERE ST, PE_FURZANNAREL BT
F2H%,
43 FEIARFHNE
AFRERNEELHT, THAHMORLSFRE . THEBRIZRLAEE EROEEH R
SR FE LT AENR., REHIE I 24 8 IDEALS HIRBEGMAERST LR, ATALH
w1 (ATR]) 2R (GRA]) #AT. AT AT, *p<0.05%*p<0.01***p<0.001 25X % 95%,
99%, 99.9%K-F LeyEaE £ R, HAZE, MNEAANKEZAZIGITEEZRT,
4.4. FEZLAEFTHKE
AFRERNEEAHE. THAHMRSATHET. TRHBEEIZ R AE4E EROFEH KR
TR TFE LMy HER. 2 R E 24 A IDEALS HIRBEGMEFANETL R, ALAEH
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w1 (AT EE2HE (FRA) BT, 4K 18, —&£48E 103 WEAME, 204
MAEAXDFEAE S 93 A, MEIKESL 9029%. FMEFAMEA XD EAK 85 A,
MEEDILE % 82.52%. SMMAFIE, FHXAMENEARKBD A 77, X F 51 AAF
FFW, 26 AAFTEZFWR, kWit s 35 A, FHEEEA 42 A,

K1 FAFIMEILE

BB M AENHEE =M A 09 B [SESE P&

Sigan 2 A MA 103 93 90.29%
FME FAME 103 85 82.52%
A0 B S AR A T e NA 77 NA

5.EBEREEBESH (Results & Data Analysis)

5.1. IDEALS - RBAEFRH#, F4652] e EEREHRH Z LT REBELRA?
SHEF 77 A A AR A0 MR B E AT R EAR AR t 2 (Paired-samples t-test) o 4 R 28
TAEJEGE — S 09 IDEALS REERE, FAESBEHABEFRE.
HZMAEY, SAMAEAHAORs R 1=K, (2= . [3=%%]. [4=82R |
RETFE AL ARG F 6 AR,
EA 2 Ao £ F E 8699 E(N=T77)

S 3 SR
Mean(SD) Mean(SD) P
a. iE A H A AL A kA 2 LIS & 2.78 (0.75) 2.94 (0.69) 166 0.10
b & AAH T AWMLY 2.81(0.71) 2.92 (0.66) 130 0.20
c. i AAH T AR A 2.84 (0.74) 2.96 (0.7) 135 018
d fEAATH T A 2.75 (0.75) 2.96 (0.72) 209  0.04%

Yo kA 2 BT, FAAATFE/STEAM RE P& A S H &7 @, HiLd i,
EEHERE, FANHRARD [EAAIFRIEL] ([ A) WRAFLELIZ TR L0
FRA, FRHFBEFLZE, WERBATEALE Al 2AHEREFAIREREAEALL
EHRRAEF, HAIFRIEL GeRRZHEST. MPERERD R AZRELRZS
BERS, RuEh XS H BB TR SUGE TARES R &,

AGE 2] HREFHRa IS TERTET, FAMAFAFOEEE [1=FF 1
REl. I2=F2R%&]. [3=R&]. [4=RA&] XEXTFLa T FEHRRAT L BRI
MEE A 25 H L,

A¥3ZA QT FHBRA 2 HLEFHE (N=77)
2 #A 47 Mean £ # E. Mean
(SD) (SD) P
Y- EY 1 1.
FEAZFHERS 3.12 €0.59) 321 (0.49) o 020
B A BA TR G 28 K 2. 0.02
FAERARIRIS A 2TH A 3.06 (0.62) 323 (052
21 AL G A 2. 0.04
TR 3.06 (0.44) 317 04)

307



GCCCE2026
Jo kA 3PN, AEFHRKFIHMET, FAH KT Lra 2FF | RS IEAT

e AT Al M
=3.06 A EHRA M =323 (p=.02%) , BATHT LBEFEY,
5.2. & STEM A2, ?ﬁﬁ#?ﬁf&frﬁ (4238 F], R o) #L TITAEXE?

# STEAM £ F#M et AT ARA L, SANRAITARFEIAEmmE (LEA
4) . EEZMAF, L4 5 )ﬂ%i%w%fu‘z% =] . [2=8F] . [3=%%]. [4=
R | RETEASA L STEM RAAFHEEHKE,

kA 4 F 4 EAZ/STEAM 3#A2 P 692 F # 4 (N=77, df=76)

. 2 #7471 Mean £ 37 . Mean . b
(SD) (SD)
B T AST R 64 P A 2.66 (0.77) 2.82(0.74) 1.70 0.09
T S AR AR AR AT S R 2.68 (0.77) 2.83 (0.73) 1.59 0.11
AT K SR R R 3.06 (0.44) 3.17 (0.48) 2.02 0.046*
FEAHE/STEAM R ¥ 2 H 6 Ao fE AP,

SAPAEFFOESE [1=EFRE
I2=RRAE] L [3=RA&]. [4= A& ]| RETELENE T RS F KRR,
M5 F A EAZ/STEAM RE ¥ Bk Ao 2058 R (N=77, df=76)

%]

F2R H £ #7141 Mean (SD) £ 1 & Mean (SD) t p
£ % Bk 2.96 (0.44) 3.11 €0.48) 2.11 0.04*
R G 3.06 €0.47) 3.14 (0.43) 1.77 0.08

ok A 5 P, R, AL HAEN, $AAMLE/STEAM ¥ 2 H Ik
R REEN R, RAERSAS AR ETRAL TR LOBERA,

AERERT IDEALS AT HFRELIL, AXBEAETHERTE R EAE,
EZHEHP, B3 EF4AERNHFRIT T E, £i18 & FE (Fishbone Diagram) (JLE 3)
%#ﬁ%%#ﬁ%i%%%%l%, QIR Ko, BORREGHS, KnEAFLEZAK
BE B RAGHTRE T o

R
o 0 P _ am2A2%

H0[18
:h w; fu[‘»éww'?zuwwm i

%5 b?‘ i 74 2 )
\ / ' \ J> 5
—— T
ot \“l 7 \75’17 Wk — R kT
S, SRt Aeis iR
% fsitR U

-
&

&

TR
Rt B S R AT R, P8 Y 5 B A R . AR R IAH

FAOFEHSNER LB &), $ELNOEHRBEIE 0, BFE A TR AR AA

BLES, TS S LG40 Rk o B A I S 3B AR LI AR ik S

2, R SRS Ha T M.

& WHAT

AR BSR4 R
o BRI LEE

3STERFEER1191 R
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5.3. BEPHHEEK (Dashboard) HafTHE)H FFi 17HE e B HE4 HHE?

A#F 5 — % A7 IDEALS #Asik A MAELTHE PR, B H 0 ERER,
FAT AL BP I 4B &ML GG B ) A SALIAF B M, BT REAN. LB 4 A, T4
B BRATHN DAY EHERAFTOD R (£ 12% 53R FRMRE) ; HKEFHER
%, ZPPERE P EZM [FHAHRMOE T ERR B LUMAE |, @RZAKETHY
EDEERITE 4%, ERATREKEENR. FLEBRGERIRELLZIBEAIR)TEE |
Mgk, — P24 ARERAFEPEE: KA AT [H4E] % 2.8 #3 36, +
BRAZMABATHK, AEGAAENANBLREDE, | ST HEFRBET, RERTE
RUERIE, TRARGREALRRGHER, a7 [ AR ERGE T 047 | RSN
2 HBAE L Z A,

BT ENBETEAE [RETAH LM | AER 266 £ ZE 282 (p=0.09) , K
RiE—FHB ILAP FEFARBENTRNESA, BAZERMOGBREALT ABERYE, o
(% 12 8) SARMZ BAEFEMAE, Bl [ KMAZEF2ERRE? | [LED &
g —F p? | (3 68 A, 4k 72%) . EHHE (F 5-6 B) , FARLREREELHA
BERRGREMA, Blde: [ BHBKIZELEEZEZESHIEF pH 4?2 | [ o Rie L RBiF i
12 DEFBE R 16 DI, WA RREETIGCHALSMERA R TIHELA? | (& 41
Al, 46 65%) « FEMHE (LB S) Lepapesst. Bz uasr [ERuK ]
[ 4 | #HAHZE (%] (A48 B8], 2L ETRIF IR P ZE: [ &0
SRS S g R R AR, BB E RS MR, PTARMIARRK [ RSB EE
Ble | B8 F g%, IDEALS RAREGIIFRBERTEE, RIFNELR[H
Fk] ERE [ 3EE | 2R KRE .

wobh, iLap NG FESTAERF AR THMBAL A L5 F I, EF A A K
BIERR D, Blde, ATE2EF o4 (LES) RECHEEFT R AlLLE RELEEE T 2H
EME? KRB F AR IR TRENT —F. Plde, ERREF, &S S4B HN
— R FEIRRT,
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B H AT AR A BRI
= = t S B R B TR,

REWENEERKRIENSHANRE | ¢ o
# 2 AT R A T
2E

5: X FE M
6.3 3@ #F 5 2 (Discussion & Pedagogical Reflections)

6.1. FEHEXF =AREHMEII (Constructive Alignment) #F B

AR LS IDEALS Rk, # [AMEEAR-FMATR-—KET & | FHRFZA
(Law & Liang, 2020) ¥ A-F 2 Ley LR85, $ERFEE A%, FHHEFE = F 5
(Biggs, 1996) . @42 A FE 5 ATVE & mEFE RN, &RET (A3 , 4
4 21 HLHABRERA (p=046) , MIBRF T @AM A E STEAM HFE P 698 &t
6.2. AR EZHGFE T A (Design-aware LA) 597 B &%

Lockyer A (2013) ZREUPMR L 1o HFERFETE . AR b OHIATFSEAR LI
EERENKE, mARM [WHIELA | EHFROEZRAERTEAL. EHEF TR A TR
SE SRR [ TR AR |, mIEFLGETHRI.

6.3. BEZFE (SDL) HRRRF 0957

Knowles (1975) #&3AF & # B L HZETE K, BAF KR, FEEWVE IR
#FHEAE e [ EBRBERAS | SR 68%) « MERMEER, BHNLOREHEH (o
FAREEE) I L FRILF L, BR[| AHE ] ARG ILBIR E 30%. &
RAAETFHYGREATZ [BEABREYER ]|, mA—HBRT 2 F—BRALT
Zimmerman (2002) 8 &34 & § F Eam £ ALY G R 698 AAE

7.88% AR E (Conclusion & Future Work)

AERFRHFEE, HBEN IDEALS [ AAZL HRFAREE AT | WARBAER, L4t
FE_FUER [FIAATTREEFEZASE | RAEL, RAXRAZLEGAGZETR.
21 HRBAERZH DM, AT, 2 U ORETIELHRAZEO T 2R

R, RAARTGLEETRA. Bk, HARRAKZHHEAR, LOSRHFREER
W, ARTHERRARE, ARAFLEROREE. BRk, AFRIZEZHRAPMEHBESESL
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BN IRE, ARTELZ ARSI, FTHARXRTHAREH, A2+ aEMRELNEY

JEAE

AR T7 %) 7T 6,45

(=) BIFERFL, ATMREFEERRFEEET 21 4L A 89 5 & S

(=) AR STEAM EA (e BIT . BB R) #ELZEHROGPE

() P AR FELRLEEFTOFHLZRE, M BHFHEH

MiEmT, AFRLBT, B8 AHEANSEERFREY 4L HE, STEAM #FH TARA

REVTEIAFEBRREBRNNGEEHEX, IDEALS F&6 MER— BN T L, &2 424

FRAER, FHBERREYEROER, REEFOBRFAFHEL, EDEREELE

AIEMAA TR KT,

%5 Sk
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