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Bk BRI EH S EF. & RET, BB R XRAEEH (F—EFT R & FZ8IEKKF, = Al
PRRAG) BB S, RAXRAFALGEL TR IEZL, R RGEHA [TRAR ], AL
TRNIAA T EFINERK Al B, AR 4efT FAEGEBBEBRE T ORL, TRFE, ZEITEBRLRA
TEAMBREAELI (4o Robofest. Idea contest. A& LW T EESE) , A [ AT S| FEFEFT
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Abstract: Amidst the wave of global digital transformation in education, a crucial issue in
contemporary education is how traditional industrial schools navigate this paradigm shift, both
preserving the excellent tradition of "Learning by doing" and effectively integrating artificial
intelligence (Al) with emerging technologies. This study, taking Aberdeen Technical School (ATS)
as a case study, employs action research methodology to explore how it constructs an innovative
education ecosystem with Industry 4.0 characteristics through the organic combination of
"school-based STEAM curricula” and "whole-person learning activities." The study collected
meeting minutes, junior secondary learning portfolios, and effectiveness data from 2019 to 2025,
and continuously refined teaching variables through a "plan-act-observe-reflect” spiral cycle.
Results show that through a longitudinal spiral curriculum ladder (Secondary I vibration insects,
Secondary 2 data water rockets, Secondary 3 Al recognition systems) and horizontal
interdisciplinary collaboration, it can effectively enhance students' computational thinking and
engineering literacy. Addressing the conference theme "Where is the Boundary?", this paper also
deeply analyzes how schools maintain the boundaries of ethics and values education when
introducing generative Al. The findings confirm that this model not only significantly improves
students' performance in international competitions (e.g., Robofest) but also positively impacts
students' self-efficacy and metacognition through the "Little Tutors" peer-teaching program.
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11. FEHFHEBME EEERIXALEE (GenAl) 4548 (AloT) HATHRBEE,
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2. HRmREREFRALRG

21 ZHZEHLEHRFT AT RAGBALEER L Papert(1980)49 3245 £ R B &, FiRS]
AESAE TEEBETRAAERGBAT, ATS WRAR R TEER (EFEH) 5 ERK
(A BRADIR) , A TR T EREE] B [ MR T4 | 6808 RRIE,

22 KFA7BHETLEEFK £ STEAM HAH+F, THRIGHARRELSMNE @B BRATTEY
M4, IR4E Wing (2006) #HEH E4ie) e &, RKARHSM ATS il [ RO, £&. 4
By RAL AR | 9T R S RRERAGRAE, SHREGGERE [RGHAE ] 9 THKEA B
FEA,

23 A1 #REBTIEHEHZF HHRET 8 [T AR ], RAFR5INMBEMEHEZZ (Value
Sensitive Design, VSD) ##t4r. #H RER HATO1%4%, 2 ABERGBE, £ Al ZF b
RANB REs. BIREABALE T H, RN G EGM 4 (UNESCO, 2024) .

3. ATk

3.1. LXK AFRHFEAITHH R E (Action Research) , #HiB [ 33 —17H— R R % |
W PEIRIRAE, TETIRNHE TR, AAPEEBE 2019 £4F 2025 &5, § 7 H5—AEF
AT AARAL .
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3.1.1. ## (Plan)
MINRAZRAEEAAZ: RBFAAB S (b —9EFHMER. PR
M. PG ReAlR) | AR AR eRAE MR E B 1Z,
o HINBAHAMMERKX: R EEHAEZTHEPGACIWIELT X (4= VA, DT, Science;
Science, Math, ICT) , AEFR & RA=Fn 3k 09 F Ak A,
3.1.2. 7% (Act)
o FHAMORATE: ARZBEFTIDVPEARBBERERPBEFHILGRER, EEERLHI
#ra91E B
o HESIINIED): WHPASLHBRBIEARFY, RETHRETAHERGEE,
3.1.3. ## (Observe)
o M ZARORATI: MESMIEKERE, OETRLK. FANEHEREE. K
EHE. BB, UBRBRLEELA,
o EREESMEN: ALK B BIEATIRE AT
3.1.4. K& (Reflect)
o MATAREK, EAIMA: MBEFONE R, RERERKFOEHRIE, XAl dHKFH
A (e B PR NS FABETL, BAFHER)
o PRFAHEKIEHE: REHZENGIHEFE (Bl RSP R R, WE &K
T%) , LIRS FAE XA I3 F IR A9 Ko
3.2. FHRREED L TH R R OIE:
o XM FHEHSAH STEAM £ H & €ikesk (2019-2025) . A FHE. MEHAH
£, RAEAKRE, UARA 15 B EXNFHRLHkK
o HAMR: JERERIEIITE A4 [STEAM £ H BEAL45%E (Portfolio) |, &4
HEE., AXHRELH R,
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o MHIEFE: R (2024-2025 FikLLER) , REMFNER (AT Exs | 1, F
WA BRBAR O EAVEM AL, J 2 AR BHARBEEEA A B H T8, 8R4
AR | #HF E%,
5. BAERKENHR
5.1 FRAEHN: #EEBHERELEA WHh (2023-2024 STEAM £ B & B F#HL) , $4 4
ZABMKFREFIMAR, EHTRAZGH M
o Robofest #WIRAKE: FAREIT S8 4A2 R T RS EITR Y, BERER
%7,
o IMXpo F24#: WATIHETRAETANN F RO ESER,
o KHEBHFVFAIFRAMBELRZANKE: RETELALE Al HEHEAK LT AN
A K
52 FHEBE: [FL )3 RZFeHE A MEENFHR DR, ARER [ HI
#eF (Little Tutors) | A3 HL A AR CHBFRA. AHANEEET [ M5 AL 4
TIAEY | B, SARmBOBRE B i, P _F4AREHE: [ AKX ) F4
AT Al HEEIF, KT AEEFET RS FEI9EMERE, | BET [ HEME ] 9%
FiH, CRATT AT S EHZAEAKET A GRE. WE) 832 a,
5.3 XEREBHEBEFHE HBITHFROER, HFEGREIEEA. Plhe, §HITHHE
T, HEFBGGRNE [ SARERAD TR | [ B EAHT | 9P, MANT
BRI P (2022-2023) , #45]I AT Semtron FPGA & -F ILA23E3$E Una F4&, HLFHKRE
B acHE, 3B ICT #H32 DT AR — %48 LT R 38, Mk T HA P4 ST B 48,
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6.1 TXT: A LAGFRHEE AR, KKAH (Low-code) Al T EA% K MEAK T H&
HPHE, b AR TEE Al BRGBCEH, A, MEGHEERTMANK. R
HBPF[FA8 IT RE% ) RIETHF A2 (QEF) , a5 NARE ST A 2 IR,
THTARELSG T ZMN,
62 MRAER: BFHMEABRKFHGLE ATS £iES Al HF 0, L AF BB RKEMAEM,
FBMRIEHFHZOBMAERARRLEEE LT RARE (b =06 Al 243H) , £
BRAERKERIC THEER, EEET GCCCE ##4A Al BMARHEFMHIEYME, RFAAR
FERRF AN E K, mIERARAARE,
63 FMIATRE: BREIRGFEE T ATS WEPB T THGE T EHFT L Al BHRGERT
e HBM [ TE 40] MAFIAKRE (do [ HIAHF 4.0] ) , ERRIFERG [ 4
I, RI|Heediusd [ Sz 4, Fedshl v h, SN T [ 354 ] a9 & & EAE A%,
mABAE Al B RO RAEBE

7. &R ER

RFREBHEBMFIESZROGENIN, FETLRABEH KT LA LS Al 2
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BB 58, AHAERAINEEER, Q) A#nEs, £8 [ KFF313 ] Bk
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