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Recently, metaverse is rapidly expanding its area as a platform that can be applied to various fields. In particular, the fu
nction that allows many users to interact in a three-dimensional space allows VR/AR-based educational content to be used a
s a more advanced concept. Due to the nature of engineering education, it is often based on three-dimensional objects. In t
he case of a three-dimensional object, it is difficult to explain through two-dimensional videos or documents, and it become
s more difficult to express when the process of changing the object is included. The three-dimensional space of the metaver
se can improve this difficulty based on real-time rendering. Another characteristic of engineering education is that there are
many invisible elements. Although it is involved in the movement of objects due to electromagnetic fields, magnetic fields,
and forces, it is the main reason for increasing learning difficulty because it is invisible. These problems can also help lear
ning because they can be visually represented in the metaverse space. In this paper, the results of the establishment of the
metaverse platform for engineering education and the real-time lecture contents produced based on it are described, and the
applied results and lecture evaluation are discussed. Lectures using a total of 9 metaverse contents were conducted, and 9

0% of the positive lecture evaluation results were obtained.
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Figure 5 Non Player Character
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Table 1 Electromagnetism Lecture Topics

Time Topics

01 Coulomb force and voltage

02 Magnetic Force Law and Rotational Energy
of Ampere's

03 Induced Voltage and Faraday's Law

Table 2 Electric Car Lecture Topics

Time Topics
01 Electromagnetic Induction
02 Electric Motor Structure and Principle (DC

Machine Structure and Operation principle)
Rotating Magnetic Field through the principl

03

e of Rotation of Induction Machine

Table 3 Semi-conductor Lecture Topics

Time Topics

Formation of PN junctions through diffusion

01 and understanding the principle of operation

of solar cell devices
Understanding PEALD(Plasma-Enhanced Ato

02 | mic Layer Deposition) the thin film depositi

on process
I-V curve measurement of MOSFET (Metal

Oxide Silicon Field Effect Transistor) Device

03
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Figure 7 Education practice creating an electric field

by taking an electric charge
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Figure 8 Visual representation of electric current and

magnetic field
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Figure 12 Educational practice using current-carry

Figure 9 Interaction between two magnetic fields ing wire conductors
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e conductors
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Figure 13 3rd lecture experiment
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Figure 14 Faraday's Electromagnetic Induction Expe
rimental Instrument
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Figure 15 Tablet for monitoring electric

current and magnetic field
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Figure 16 The difference between not using the tabl
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Figure 21 Description of Arago's Disc Experiment

AR AE7AM Fdss de A= V2 dElE

ofetiel A AFL T @EIh ojw] WA e
L Figue 214 FeRY A< WHS A8t

Figure 18 DC Motor Rotation Principle

teoz AA AR AF/lel dsl 4
RREz ofmd 4ue oA sl 4v
o 4ge gk

e,
2237 oA aehze] 5F Az 7 Aol A AR
Y Agotol AL A7FY BGS AGHoR E
Ak AFHos dxe] gL A A%Hoz 3
Aste 7)ol BEAAA W, o] FAAA A 7
St fwo] o AU ojuf Azo] HAAAY &

o N Mo
roh 2 b

Figure 23 Set R Electric current invisible

3.3 Hle A3t

-37 -



45 A AGHAD B AN =9 2
FHgEel BEAES B Wan 2Es) 19T
A== AlFskATh

WEAFY 1A e B axel 4 el
o Bt 34 5 PNYY 94 4

Figure 244 % P3 A& N§ =32 34 =i NJ

A Hed o7 AElE 2R delole Fh NG 2L
7o) k3ol Wi PY S ofzke] 23] HWA A8 A}
olol] 7%l B4 ) We 5

o7HA B NYgIL
%

Figure 25 DC supply principle of solar cell
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Figure 28 PSG layer representation
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Figure 30 Wafer analysis device
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Figure 32 Virtual PEALD provided during practice
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Micro Probe Station ZX]& ARl 425 &Fs= Al S AP A 4~= Table 49} Zth

e AlFdk
, Table 4 Number of students by lecture

Lecture Number of People
Electromagnetism 65
Electric Car Engineering 19
Semi-conductor Engineering 20

BE 2+ EYY AY A¥E ZE “FUTURE VR LAB”
x x

Figure 37 Wafer Machining Process Variables
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Figure 40 Circular chart for each survey item
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