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Abstract: Addressing the high cognitive threshold and low practical depth in traditional STEAM education, this study
constructs a human-computer collaborative teaching model based on Distributed Cognition and the Zone of Proximal
Development. By introducing a multi-agent system, a "Teacher-Student-Agent" triad ecosystem is established. Using the
"Bridge of Wisdom" 3D printing course as an example, role-based Agents are developed to provide personalized
scaffolding, guiding students through a closed-loop project process from ideation to physical output. Simulation tests
demonstrate the model's feasibility, providing a new paradigm for designing and implementing STEAM curricula in the
intelligent era.
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2.1. R A A

oA Kok g 3238 R T ik B SN0 - A XAF b, A s it 42 JEAUL R A A2 N Fm ANAR 89 K i 7Y
R, LTREETINFAR 2069 T2, ANFn 20T AR VME, SN ER L UAR NI T A
% £ %218 (Hollan,J. etal, 2000) .

AR EFEIT, A A I 2HFIFN ARG AMELE R, EARFHET,
BEAFINSHRIRA G, MERT. 4. Agent ZUMEIESR ., BIZ=TWEIELRF,
Agent AL7T AR A 52 A G MEIRPE A 5 B PR sk by i A2 2 p, iR L AT K 6915 &
ok, TEIF, RBELFAE. FIXFNTAEETRTOEME, A RS HMER
REXBEBREFN,

22, RUKXEKX

R R R IIINA 5 3] B A K AKF, —HMRANA QT EB GRF, FIS—FR-H
FEAYBPF ik 2] 89 K-F (Vygotsky, L. S., 1978) o ARKMHF N L KA LEXAMKFZE, &
i 8 5] G A 8 KT AL A LA R KT
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3.1. REZAz

RRAR A — 1T R4 5 HIE A A BAE 5 8 4k69 STEAM R42, 3 AT 4B, 3D 4THPH K
ABRRE N BRAMGEL, ITERTEF. FAE IR, Al Agent IMEQ = TIHMERFHEK, £
A HFA RS E . AVRE A FT . RRF @AM = KBS,
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84 iR, B EEd A g ERESDFETIAF AL (Piaget, 1., 2013) o £/ H LahTr
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RAZ A IR, AR, FRERABCTH, iR HRE—SEHER"=4H
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R, TR AE ST FRIEES, MAELS, TRARMESAERH. SR E5E
RE@, BARFAEITHIRT ., BEIKG TAATHAY, 5 Al 2R A ZHFALE DA
Y,
3.3. Al Agent & & & X
AT RN FAF T HAZG N F RIS, KARIZT T 28800 S AT Ak ey &
KW LIFRARF R, T 2 AN LI E KT
1 HABERTSHFRIKREAREMN
JE R KRR A & AN K3
. o WAy T, sFAGREJITERIRG, FHIE
A BHH 188 5 2 47 5 5 98 - A4
WA G RIEAE, ERERA P FARGIEMR
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3.4.3. F=H: ITEPEE S HEHIR

GHF N SIES R F B = O R R F AR BT FRARITIP, 4T3 TR h ALag 42
Y AN FHRERTHRENR, ARy, LaHITHM 3D 4760 RIE, T 3D 476X
B ok, AR LAATH S £, FARKR RN BG4 HAT 3D 4T, L4TH X
W B A B ISR, HFPRABEAN, w25 FFERNRITPIALFRELERA ; FEH
“TAZIARMIE VAL Agent RiZMB F, fARBMEIRZ; Al Agent ) F A MRS XA 5%
WRE, B BiAEEs, FAREBT RATH, HBRLITHRROHTEERRL
VEA % = B 69 Bt s %o

344, Fraf: REMXSKEILIR

TR F N A S S R T AT AT a9 B RARBAT AR E MK, F TR EHILRET. £tk
A, HITEERATAELEZADENKTEEHIETEE. 5 FFELNF T RERETH
HAT B E B FARFFRERENRK, HITRRARKEHKE, HABRFRLTESEL

2, TRIFN: ®RE, FAEA AT LHSE Al Agent 532 AT R, TARIINELGHZE
R E R EHITR, TREIREG AL,

3.5 B A5 E

KA 50K AR PL K69 77 ik B Z K F AR X T AT, AREAXERXRA PO S A 4
MABATRAER T LABERE, EXEAVNZSZHRARRALERIFO A INBEERR L
Hae, mA&T BN E 3D RA AT e R F KA B AT T

B2 Rk 3D HFER 5 RAER A

4 EE5R7

AR AT LA STEAM H B EFERFPOESE, 2RKSHRARAIAHKFER, KEA

BB BH R TR HFRE. U RIR T 5 2ER BARR B 4K, ak& 3D 4780 F AR

RFHE, Bt OowNEHATGRAEKRR, X—HKFIT AR P TR T P =

e AIFFTAEAM, NI FHEAEROIAREY, LERROGEREFE H

YR, KFRMATRRZLE. BAlIHFREXHGAZTAEPIFREGLE, 2 ko —%

HEEBROHKIELE. KRS ZEXEERHEFIE T AL, ITHETFES

RN EIRHR, VAIAA STEAM H A9 A LR ERRE L LIRERGLAFE T £,
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