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Abstract: In loT implementation courses, students often face high cognitive load due to switching attention between
materials and circuits. While Augmented Reality (AR) offers visual guidance, handheld devices cause "hands-occupied”
issues and lack real-time semantic feedback. This study proposes the design of an intelligent support system integrating
AR smart glasses with the Google Gemini Large Language Model. The proposed system architecture overlays circuit
information onto physical components via AR glasses, enabling a hands-free environment. By combining voice
recognition with Generative Al, it is designed to provide real-time debugging assistance and theoretical scaffolding. This
multimodal interaction approach is expected to reduce extraneous cognitive load and enhance problem-solving efficiency

in IoT learning contexts.
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1. &7

EABE (IoT) HATEZ, BEHEH (Tangible Computing) & A% % 3% &8 H 2 4 69 B
41 (Blikstein, 2013; Papert, 1980). A fn, ToT #ZF S AM LM S AP KL, A AEFE
PR EAZ KBS, FHEAI —-Faasm | BT ZBTRES | MRE AR, MK
MR AE M Leodk, RTE8EXNEL T EE ) 9 HEUE (Split-attention Effect) , i
3G H H 6 sh RS A 4 (Sweller et al., 2011),

HeRIEIBE 3 (AR) BT AL %18 K &40 (Superimposition) 4§ 3 %3358 (2o TR, Wiz)
B, rEMERMA (Wuetal.,2013), EAMIAHLRANERMFFXEE (o
TR RFH) o A EARME T WE (Bimanual Operation) 49 IoT B35 3P, FHEEE
#7 [ % F45mM (Hands-occupied) | H3%, @& F AL PERELFDER, RETHT
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YE 8912 45 M (Billinghurst et al., 2001; Wang et al., 2014), BH ., HFEZANFHX AR LIk
s, ATA [HBAEF (Hands-free) | #93RAFIRIE, MK RIFE A %

I, A AR B R G S EREFARNFREATEG], A2 B H R AR
&2 AR R AL 4R AL /1 (Akgayir & Akgayir, 2017; Radu, 2014). & 5 A &8 JEFA #6942 K
SR EE, BT B e i SRR R 0 AR, SRR B SR . ATRAE AR D,
FINEMAEHRE 9 ERIXALIHE (Generative AI) £ E £, GenAl S RAHAA KX &4
A IRH], ARARE T AR A RIB ALY 42 (Scaffolding) 513, # [ &MET| A9 4 [ HE
K# ] (Baidoo-Anu & Ansah, 2023; Prather et al., 2023).

AALEFE R, AT BATRAZGITREA R EER -2 %461 AR FHIRSE |
32 [ Google Gemini KA ZEFAEA | (9 L) R . AEFTH BRI AFERT: AR &
AR T M & G AR IR TG 58, AN AR A, SHRELEHE Al &
AERRBEE B R, R EH, URAABAE E 6938 A% 857 (Germane Cognitive
Load) -
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AFRREZ RGEEE | rr, HREBWHEEX, 25 TR X LR L4553
Al #E3H 5] %,

— -

XFWIEE(TTS)
XFRUERSER

\ \
i | |

- Jams EERTESTTIR i E i
T Gl | |
hegfgg; -— Il>)) e i E Phporrert 3
LT E T HEEIREE 3 ! 1

] |

l | | |
Z0 w i : |

[I] } | BERZAEM |

" | | |

¥ Gemini =7 EEMEE  ARmHEmmE | !
F T -

! I |

l I | o |

| | |

| | |

} i |

1 i |

N

1 ZHRHEE
¥, BEFMAKHTEE Fo B2 RNE% (Jorjin) JTEF Plus % 2 AREIAE & BT 435,
AL ERERBATRATESLA, TP —ABRAN R B, HEGBEFHRA
Arduino 3% ESP32 M ARIBEAZET T4 (4ol 2 FIF) , MEAMBBETIEZIZ
R/ R

2 4:%% JTEF Plus % BAR453H ToT & A # At 517
757



i.

ii.

iii.

GCCCE2026

. FHRBEADERT ZHRIBEO =Ko
YR AR EH: HiBSAPIFERN MM, THEESE 3D EHEE R ez
R&R BRDZE) , TRETEL,
FHERBLEHFRIE: AHBREFAEAMA, ZHRENARTFFBMAERT (F 3) .
1B HTHE B A LB MIEHM, THEN AR B X, LBEH Al FFHE, 24

ST MATEERE,

ERRE » HRRENE ETRENARHMERBR @18 N EEHER A HEER

IEEMER Al MBI

A1
|'I'@l'l‘ N @
U

MIRESHME « Al HFRID
BACHE

SWIPE LEFT SWIPE RIONT

R

B 3 F3esiti & E
Gemini Al ZFEEFAH: 4 Al X, R&A AEFHER (ST M EHMAH
HIK, HHEBETREEHELS LFARFRENRE, ARGKAFERENZ
A RS LS Z R HE L (Noise Cancellation) , VABRBIEIFHE ST HEF
T4, MiA1%%E ZE Google Gemini B AEAT AT, IHAF A RGERII AL 8 L FH
#F5 (TTS) Pr w4,

3. RHEMERAARRERTR

IR RREGT AT, AT IAT R R A WR, BEE A AET Arduino A5

R B R A E 6 2 Y AT

Y. ZEFELGAEKTE §EARBELERGEBAE TR TR BH, FREBNMTH
A IR A, BAG R LB R B3R B BR8] (VCC, Trig, Echo, GND)
FELBEFRHIRRER, EFTALEETRORER, LEBTHFFWRET—
TR, RBFRAF G,

C. BHBE Al B##5 EREGHR, 2488w [ RABRAELE 0l FEF
KR, THBERFRRGZETERM, ABLAGESH [ ABLEE | WKL
T H, 3 Gemini BRI ENT BEA& G R 442773 (System Prompt) 1E Z3#M. Al #L
RAFMER AR R XRMREERE (PloRT: [FRE Trig Wiz R EF L E
R R AHMEBEX]) , REALZARTEREIA, UIGES £ B R THEGH
Ry, mAFBLGEEMY,

%\ KHEFELFEREM (Scalability) 413 % AR LR TEHXTHE, KRGEH
WSS HERWREL | R, EEEHOMEIRETFHEMAEA AR REH
GEHE ) BPRFRaY, KPalEIRMsE 98 4L, EAME Al FAR, Fi&i8 R
LN L F A AR % £ E 9% Gemini APl /735 &R, L E R A B AL A OR
Mk AR, B SR MR AR A IR B R B AT

4, BHBERR I
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A RPEH T —AE4E A AR HERGHA R KX Al 9F AR oT ¥ I EZHLEKM. 4
B e 2B FHHEX AR B, REFEHUAT LM *'*, HiBF BRARELMRT
FHEBZGBRETHE, TR TEKXEF (Hands-free) é’a%&d’ﬁwﬁ, %=, AR ZHEER A
(Mwa%M)%“%ﬁ% bR A, TEIRT AL m R 692 A Fr; $ =, ¥4 GenAl

:%%%&vﬁﬁaﬁ FRT R LEMIREIEMRORE KNG, ARGETT BT ESHMA

HEERKFPORAES

%@ VERFEARARRZ AR, RFARCHAINAKLG G ESP32 ks ARz A%
BT BWIATBESL L KE 4, MRk A [ AR IREELE S Al Bir4 ] . F%ARW
SRR [ FHX AR #HRB4A | BT R, 750 T EAF 4 A8 A S Y s aoR B . :..11/’
WA ek (WA, shasg4 as) | AHELEEELR (TAM) A ¥4 XHH.
iéi\tb/}’fi’:iéﬁiﬁg/—\ﬂf%&?r (Mixed- methodsDesign) , E%ﬁﬂ%%i&?‘”‘$y#§ﬁwﬁﬂ/}%%

AR R34 & AT IR H ToT TAER AL LB H ARk
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