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ABSTRACT

This study found that the use of the metaverse enabled two-way communication online, regardless of time and place, making it possible
to achieve teaching and learning goals. As applied subject (Occupational ethics in science and engineering) that allow for curriculum
activities using the metaverse, team activities, and Problem Based Learning (PBL) selected. This study selected the teaching method
that combines team activities of in-class and metaverse depending on the team projects and applies them appropriately according to
the class procedure. Basic theoretical content learning and team activities related to the class content were conducted during class time.
Also In Gathertown, team projects were carried out through team activities. As a result, this study confirmed that the PBL-subjects
curriculum are definitely possible through the progress of the metaverse activities. If the educational environment for metaverse activities
and the instructor’s preparation and participation are supported, a very high learning effect is expected.
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Communications Technology, ICT) 847|143 &85 tloF o] Zo] 22 w27 SR5EE AL Zo7 ueA
o it AulAago] AlEal Qlok 53] waEoks 221%] ZHE 7o R ShakE|Y glon niAE W HEAL A
7|REe] ThefRt s AR|AEo] ARgSlEo] ghom, JHIEA AR 4 7198, E249 5 vl BofofA] Afu]Ag]
(Virtual Reality, VR)-37@d(Accumulated Reality, AR)- 7] N&EHA L3} ghlelA] o]Foj A1t QIrk o)At 7
B A (Artificial Intelligence, AD-BldloJe] 5 ICT 7€ o3} 2021; Austin, 2021; CB Insight, 2022).
g ATt S AR SR AW ATSE olFHE el 80w clr LKl wgo] SAskE ol &
(Edu-tech; ‘X-S{education)' T} ‘7]&(technology)’ 9] g+dol) glol Woo] st weAe} sksRle] AFo] wo] Zr1EoL),

Holz 3kslo] [CT 7]5F w80 gt A7L7) A= o] gk v w8 digt 2AZQ] Hrprt FEAoZ A=l 9]
(o)A A YA, 2021). o|F vpoz 219l 4=¢fo] A5t o}, JIFME SH50] Eolre) 290 ARE A5 st

Hlom, fEsom F9Y sUn AR 22l #AFHE Aol A AAEAL Qo= - o1, 2020). 53, w
2 AEA Qe S U AR Algte] glal RHE Rjolo] A kg Edske B9 yuto R BAjsd ko] S
o] 7hssithz o] Slou AAISr St dFE Ttef A o] H= EAIE AR5 (Problem Based Learning, PBL) 8t
3 5o) whdo] ZART, AT L2l SRIE A7 Aok Alale] et ofelo] wol A7|EaL ik PBLE ‘aHA}
ot 22l 7124, F &5 (zoom fatigue) SO TA o] A|FEAS HiEko g AxFog A77F sRsEH 8-S
ol EARtHe%g<;, 2021; Bailenson, 2021). A 3 U HEe EH 2E ASES PHele sy o
Received July 10, 2024; Revised July 30, 2024 Cak __/’: %gﬁ(?a]ﬁ’ 20_19)’ H]:FL—_%E—% wAE sl
Accepted July 31, 2024 7'" Zﬂ/\]?ﬂ'—ﬂ, —“?_—11]5]]7,%%‘31, ;g'glfﬂﬂ% 6;%}/\]74(1]'%1—/;\1 2019)
t Corresponding Author: myrooml@daejin.ac.kr U]EH@/QQ%}:E .;hjlé-].“-__—. 4(:5(1:]]:‘5].;5%] /\]'_Ti(critical thinking),

©2024 Korean Society for Engineering Education. All rights reserved.

12



Problem Based Learning $Jet HEpH2 Z-gujol o1

OB communication), B(collaboration), 2Pd(creativity))
£ 3 oR AT wstHoloH (RS}, 2017). PBL
£y Fadt £ W A1 Ao zRgel 7]Rket
oldy, A7|FwA S5 ol vt Y4 oR o]FolX]
A ol whet AlF7H AlokE SESHA] Rkl obA AERt
T 7] EA HRE SAHES EA6k= Aol daolrk(o]
£33, 2022).
olgfgt FAYEE HEHHA T Ql 53

oto] PBLS 5k ThoFet AT EIRE shgo] ZIde At

Yaoliio] ot A7 o) mlste, B Al U
3 Agolch

ufebd] ekl 7]are] ek 2olAe] PBL 4:¢jo] of 4
= shviel SIS AN 4 Qo] dhet okt
A7} Lasi, olo] B oA Hekz )] PRL
0k et ool i st SR AES Alsut 4
QA At} shc) GTEEE 3 AAR S ot
spgol] et olebAs S8 A AR, vk
2 79k gl TR SIS QlALS Al s
WA PBL 34 Z]ue] thEglolx] 2efel m&el wet
B0 BEES Usluiat Stich nheto R PRL w4
oA AT B Bl B Aulun o Bl
AHE PESIA Gon], St AEEAE B9 by
So| MEshe PBL SRS AR st

0

I AE & g
1. MEHHASL ot

A 2 A= A 7|Hto R =¢fo] Hego|
e} WepHAL] 7| HAR} vlepH A 7]8Ee] w83 o
3 7k AT 7|8 W2 AtoA AASE vie} o],
HEepH AT TJg|xojoflA felE HERHAE WEKmeta: Y,
71 + U (universe: 9599 SAO1Z2 FAAAL &
ARSE ZHAIAN R A 2Jgh 4= Qlal, o= 3AMUo|A Al g
I WA o2 A= 259l A, 24, S 5ol dEH 7t
SAAE SJulekH, Fig. 13 ZHaAE - A7k, 2021). =,
WA} vjdAlo] FEsh= S, AYE 7HAARRE Q]
2 Z9| AR glon, oplelE o] gsto] AKE, A, &
oA %S 3 ¢ Qe S tRER ST 7HIAIAI R
= AojErHo]g<, 2021).

=

! 'Metaverse': £E(meta) + M4 (verse)

]

i AN 22 MBI/ /AHY &80 S8EIE 3%H 7H43 7t
| “THAFBZHOM QUZHO) k|7} Bt 818 A -
!

]

]

|

732l X[ 1=
M232 EH) (=2 45,28) (QHH3 =)

-’

ret

\
\,
~

_—

Fig. 1 Basic concept of the Metaverse

HEpHAS BR §31 EAS AHEW ul=9] ASF
(Acceleration Studies Foundation)o|A 2007d¢] A U]

Table 1 Educational application on technical and educational aspects of 4 types in the metaverse

S7EA
(Augmented reality)

gojz=7

1=}
e (Lifelogging)

A&AA

(Mirror world)

7HEA
(Virtual world)

&3t &7 o

-4 20l 7199] 2D £ 9D+ AR Aol e 24
4o | BAS A HolA sl HZ X Fut PN AH, A%,

of
ok

oN.

« A AAE e v, o
$a RS Sl AR

- TAY dlolE2 75 A

R ARz 7%

S F1aT WEAAE B 37148 B89 AR AR

~ol8A7k Aot wojsl ofubet

. 3 =) =] 4 3ka
TP, RECES 71 B8 | o) yaag wrel A1

T AR < MAREFHE B8

< FAAA 7MY S ARsH. ~AUEND T& T 2

TE | o e e A U ol Bllnte) Asae i

AT 198 5 3D AR
ael Tl el 2%
—

- GPSeh Y= V1% Fo= @
ANAE BgHoR B

Vel OAE Aug ol A

o 7HA S0 S Q35 Al
ol 9 WS A Q| L | Pl R A

qog e mmdos el U ARE vmAoR s, msigel 304, 8IH | TKs _
i e e N R = 4 a8 VA S S3 e AL
=4 ;q; o] ojEle HELS ak S5 TRHE 24 HolEE vhe 22kl MY ZRONES of| uE, EASEY 59 3 7t
A = R =] — Toe= a3 EFO Sk Az ul % 5 Q= Al 201 5 . FHA) Qs odak §
ZA7F AA B 7Rsshe, AleE) o7 o A4 9 A ks gato] 2Rl AXT =Y 7hs 5 @LEH]Z“O“H 4Q3t o=F 3

8 7S 4 7hs

Journal of Engineering Education Research, 27(4), 2024 13



oA

7TH] 25 B0l @A F8st A=Al 9leH, ASF=
71e9] 28 Fei(E7H/ A= o1} ti ] A7 Hel(HA-
MULH-BH)E 7eeq HEeEMA A4S THEA
(augmented reality)’, ‘@Fo]Z27)(life-logging)’, “AZ2AA
(mirror worlds)’, ‘7MdA|A (virtual worlds)'?] ¥l 7H]|2
wotal glom wep Al 471R] EFAAE Z217] SHH R
PHsi 22 s BAE deH 6 EPE= FHE A
Pu|ar Qe FE ASFE 2006WHE 2017H(near-term),
o]& 2025W(long-term) 22 W+o] metaverse roadmaps
AN, o1& 3D Webl 2 F&dk= Wk AQkstict.

F7H o R A7 55 5 mE A TPAA = 22 7V
a‘ -2PgEA 7w H“h &Gt By, ANE AfR|Aet
Al ot gAY A ke s 1 7IHE 2ol Q=
ofo|u], WlEfH A THIAIAS] 8 54 FAAAIRN] ‘A
A, AR, AR ‘5/‘]*4 A s (3
2t g 4= QItHRAE, 2020). Table 12 m[ERHA0] 4714]
F@el digt 49|, 4, 7len nSZESHoAe s
L8 s YeEPATHARA €], 2021).

E 2 feAs EAS AHEE Z2(mmersion), HA]
2 AA|A(dentity), ZZE(platform) 0.2 FLE3lo] 53}
A= SeHE719, 2021). BUFS SYUEE woE &
A 7HEO R w&- oy Fo FollA gEAte
Yreg =UOEH HEpHA AFolA

>~

o b HE 12 (gl
—rr‘

LY

ool 15 S0l
diet w7k 2242 4 k. TXE AN Lekelyeld
o i%%*%ﬂ—t— AR U SR A
Aolc. ek
Mw OMW 7w 7HFAE1 J
A OAg HAge] Eed 4 M —ga% o @8- B5E 9
3 sk A} o}

3t ofeput s g2j4l 718 WefE

4] ANl AR A 4ol

Table 2 Comparison of the education platforms in the
online meeting and metaverse

T =24 39 EWE mER A EHE

3 AP Selofl ] Thao] Ffo]7} WAYstH, o] Table 29}
LA H47), 2021). YE-S A, AAZE w45
sl Aot BEE= Lol slo] ZET) gl e}

w4 AR 94,
2009 HESH] Like 47 1@7}5% A4, 491 723h}
ARREAAL 3L L BN g Pl 7

SANA w4 A olo] Tt YEste S
71&}& Wkl Sgolut shte] Fo] olsolxm 4
4

J—]EO] Eg%/\o_l:_ RS X_E”-I%EO]'OUZ] ]nH
H SkgollM J7 N, A eE 9 Ado] 7hedt i
o= AR E}

AT, 2 dtoxe Webrledt Ades] A A
gstglon, 49712 @O 4*7]54 A& wE |
7[Rk R ol EAlAS 98 HHELE QAo -
S8k, HdH o *0@01%1 R R }Q Sls
Ao Bl @ AW EAl(project)= WA} AL

2 HER Ay dash)e shue, Wit Ha} o Aol Al

24 W 3 ol shasks Aeldsl 84 A9t s
HRAEl Ao 2 sl

Hep7lart A dee] Wb Dol Feha-SEaiE o
A EPohs WIRORA 7| EAR) Table 49 A sig
wkEoME A& MA@, A4, 4 S, &=eA
At TRt 2ok ERlRAlES SEslal A=A
sHE9 Adae|aE APl E =40] A

& IR AR QlofA] MEpHAS Ve 2 wutabyo]

Table 3 Criteria of the teaching method selection

C T4 > B 54 = B

o W8BFEO|| A A3FA 0] vXH
-] Waol ueh w8
= AF

WG | AR Sy CBPIEA] B

el |« FAFAR) A T 2o | zR(AR) ST HE

% ETXM ZRES AT I M

- B9 Tt

| A%l Hebks

a4 | 29YE FE

# | asAE AT

7% i
A =

PN ato] dupt & Ag 71 17t
R SEae] gupt gBshA =g = vt

@}azm Mg AN 7% A5 o Ao

Akt vl
w4l 2Rt Gl oh

wgilol A S BAVE 97t

(

o
o

£

o
o | 1%
oX | ok

14

o
_|0|x
Bl

T8 A27A A4S, 2024



Problem Based Learning $Jet HEpH2 Z-gujol o1

AYEEE ThaT 2 ARES F7HH0E Mkt A
WA BEAZASE B BRHEEIA dehs el
ST 9 BEEAY, AR e A TRoR 3
HREEA U Gk oo R o Z] makEEe) 3

7w 2y hs AEol,

XN

Table 4 Outline of the ‘Science Technology and Engineering

Ethics’

ey | seEaAdes | s

T w ST | 2o
Nddw/e7] 202X¥% X&) FHARE 2AIRE

EERR O] Z(2)+ A - AZ( )+ A )=AI2)

= i A | e

= a= e k% Azl _

< QYT AobdEs VMo s A YA 8
ores | HES AP S ol efsk
TR egaldek AR digt AR TeR fRE 7t
Aol RSkl ol HAS tshe A

L megys
2 Qo] 4§ WIS BRAOR AT G50
S 4 gl mEEE A
3t g M
A 3], BA W2, AAE R W 5L w1
wegold MIhRES Siah ofg vigoR TR
dbel s 7]k wipe) R SRt RAEY SR
483 B S MBI Fis. 2 B2,

1zl
J
-_
T
O
=

4

! A EFHA 7[HF
r HEs Ex¥z 3 4% et 2 7T
! Hll:HE =0 :
1

1| d 2TIHS " |
| AR —— a3y gis | |
| wrums |
1

! oR=Al EE [
| ok HA cHEY 23 i
\\ ’,

_________________________________________________

Fig. 2 The class procedure based on the learning and team
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