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[Abstract]

Teachers have a positive perception of using Metaverse in education to help non-face-to-face classes; however, they experience
difficulties in the actual implementation process. Accordingly, this study aimed to develop a tool for building a, educational
Metaverse world and verify its effectiveness. First, to develop the tool, the educational status of Minecraft, a representative
educational Metaverse platform, was investigated, analyzing the structure and function of the existing educational Minecraft world.
Depending on the analyzed content, the development of Minecraft world building tools was divided into two parts: non-player
character (NPC) production and building construction. An experiment conducted with 10 teachers confirmed that task performance
time and number of failures decreased upon using the proposed world-building tool. Further, the task performance level of the
non-expert group that used the tool improved to the level of the expert group that did not use the tool. Statistically significant

differences were also confirmed in terms of tool usability.
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Table 1. Survey questions

Question Number Reiponse
ype
General information related to the .
, ) h 5 Optional
respondent’s classes using Minecraft
leflculty prov.ldlng classes 7 5-Likert
using Minecraft
Support neelded tp spread classes 6 5-Likert
using Minecraft
Support needed s
with Minecraft training materials / 5-Likert
Experience conducting classes 7 Optional,
using Minecraft Descriptive
Experience using tools t .
o build Minecraft worlds 4 Optional
Opinions on tools .
for building Minecraft worlds 2 Desoriptive
HF 2. AL CHAF QIMARE
Table 2. Demographics of the research subject
(N=46)
Subject Number | Percentage(%)
Teacher
(Elementary school) 21 45.7
Teacher
(Mid/High school) 4 8.7
Job Undergraduate 8 17.4
Graduate 8 17.4
Others 5 10.9
Total 46 100
Information 26 56.5
Elementary 15 32.6
Major Technology 3 6.5
English 2 4.3
Total 46 100
1~5 years 6 13
6~10 years 12 26.1
Teaching 11~15 years 5 10.9
experience More than 16 years 4 8.7
No 19 41.3
Total 46 100
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#AYE| s HUCHAE FE7|
def sl1BtnlComFunction(self):
s1BtnlCom = self.s1BtnlCom.text()
if exeStyles[0][0] ==
s1BtnlCom=""
elif exeStyles[@][0] == 1:
s1BtnlCom="/dialogue open @e[name="+npcName+"] @initiator "+s1BtnlCom
elif exeStyles[@][0] ==
s1BtnlCom=s1BtnlCom.split(',")
#HMEE o2 W7t £0i1Z2 = U8R, (HE)E TR,
#a-ll]"(:\— OlE_i‘érE _/‘L\_)\-“:Hi }\\QHE|
comTexts[@][0]=s1Btn1lCom
print(s1BtnlCom)
self.winl_logMessage.setText("&® 0|5 / BHO / rRL YHZF...")
# Z|2EY If EXEE HESM 2OA0AX] 20{F7|
temp_com = s1BtnlCom
if type(temp_com) == list:
temp_com = ' , '.join(s for s in temp_com)
logger.info('EH 0|8 / BHO / URL YHF ['+temp_com+']")
“Since we only support Korean users now, this program only provide
the interface in Korean.
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Fig. 6. Function for storing commands according to
command execution method
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A B

"format_version": "1.18.20",
"minecraft:npc_dialogue”: {
"scenes": [

{
"scene_tag": "armyl",
"text": "O{J|A HSt=otr && UG,
"buttons": [
{
"name": "Z0| JtRI",

"commands": [
"/dialogue open @e[name=army] @initiator army2"

"name”: "CGiJ| M FHEtMlm?",
"commands": [
"/dialogue open @e[name=army] @initiator army3"

1

|
“Since we only support Korean users now, this program only provide
the interface in Korean.
J3 7. NPCO| CIO|YZ21 json It 0fA|
Fig. 7. Example of NPC's dialog json file
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“Since we only support Korean users now, this program only provide
the interface in Korean.
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S A9 == 28 9 iRl ZE Al Well A 23 /o, Aol B/ E/DE AR 3
ek =270 X—}’“ﬂ SEEL vRRIAHEE Al L= stk
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- Building generation

Commands Inputs - Processing history/situation
| ’

l

ur ol ww wez - A2 @)

CodeBuilder Interface

we 87| 4% -

Setting Variables
-building size, block type,
roof shape, window size,
etc

Creating a Foundation
Form

-the outside of the floor,

the inside of the floor,

ceilings, walls, columns

Create a roof
-roof shape, block type
“Because this is the Korean version of Minecraft Education, the user [ Cisdtinga Window ]—
. . . . -Size, SPE(IHQ
interface is displayed in Korean.

J8 9. TEXNT| MY 25 38 10. HASE Mz =7 o7 [EA
Fig. 9. Screen of code builder Fig. 10. An architecture of building production tool

U fxo= 44

we waize: - @) - @ - @

Building

UG SIXoRRE oS3 H20f Create/RemOVe
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Fig. 11. Example of a building created by our Building
Production Tool
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SRS Task Usability Task Usability
P (Manual) survey (Our tools) survey
Experts
(N=5) X 01 X2 02
Non—Expert
(N=5) X 01 X2 02
2) A9 FA

NPC A4 #HA12] 745, 7 74 Jeje] NPC dish& Xﬂﬂ
b= IS AT DA T 2-240] = 4 &
A AE v o}-OI] NPC7} AR A, & 8, 1A UH
A A 7HA] 715 E ABA R Falste] Wo|wE thEA A
x—]—é—]_oh;],
E AZ BAo] A, d=E FAER=
= 635117} vl vhefel] el il A
*WO}JJP gk 2-249] d= g 84 4 =
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\__7 &
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S W7} P e A A 8 80 DR
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A8 w(zoom)& Fal ARk el AbzE 101 vl L.

2 AAskglon FFojate] Al =3 shEs AAREOR
Zotal watete] SISl ee] addE AT sl 98l
7t B9 3 ARE} A Espe] DR 7K S-S
SAGI o GRS A HRE AR} ¢ AFEs
Eo] 529 et A o gdlsto] Wrskgivt. whek
Feazt 54wl A ‘3 ol 2® ek Hapal
TA] EaS AT A S Al AR 7150t
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H A7ES S Aelaiale. ek AEieh ARk Aol
£ 1% 5 QLS MER BRI X 55 NPC Tl
S 4TS BTk ETE ASEH g9 W E7E
ASRE W Bt 59 S A §57} Fol, Bt 4
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TAE L
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&
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4.9% Fste], v AET}E Jebol A A7 ©o] © A U
b A8 geleh 4= o). Ay 3] A m=E AR
S Zad S B 4 ook A S4E Ht 0.73]00A4
0.33]2 57.1% #Askglon, A7 Feke Ao 314 |

E 5. NPC 2 =8 A}
Table 5. Performance results of NPC task

3t
66.7% 445

Zlell wlsh

7} Ak

1.23]014 0.43]=

HE7F 109 8] 79 s makg Al 48 AJREo] 5% 55%
2 2 7150 ygl7] vhiell =t AR RS W 28] Al

2ol Z7 AL

PN
27U

A7k 69

BT BT AL

A 228 AR ©3]7] 2% 40% Holyt ANE FAF 5 9
= ol = AR Tl A BAs vhA] 2dE el
28 ARkl G vF T

2) AFE IA 3 27
67 % 7S AFE I

= A% =78 AHRES W 3

Barticiant Time Time Time Total failure Failure
(Manual) (Our tools) (changed) Manual Our tools (changed)
1 23m 15s 16m 40s —6m 35s 4 1 -3
2 15m 25s 14m 5s -1m 20s 0 0 0
Non-Experts 3 14m 20s 11m 30s -2m 50s 2 1 -1
4 10m 15s 7m 40s —-2m 35s 0 0 0
5 10m 7m 15s —2m 45s 0 0 0
6 11m 50s 14m 30s +2m 40s 0 1 +1
7 9m 50s 8m 15s —-1m 35s 0 0 0
Expert 8 8m 5s 5m 15s -2m 50s 1 0 -1
9 6m 45s 5m 50s —55s 0 0 0
10 5m 55s 6m 30s +35s 0 0 0
¥ 6. AES(ATEY) ot & A
Table 6. Performance results of building (Type A) task
Particiant Time Time Time Total failure Failure
(Manual) (Our tools) (changed) Manual Our tools (changed)
1 22m 5s 7m 45s -14m 20s 1 0 -1
2 20m 50s 8m 40s -12m 10s 2 1 -1
Non—Experts 3 19m 5s 6m 40s -12m 25s 2 1 -1
4 18m 7m 40s -10m 20s 0 0 0
5 12m 10s 4m 50s —7m 20s 2 1 -1
6 9m 10s 4m 25s —4m 45s 1 1 0
7 8m 5m 10s -2m 50s 0 0 0
Expert 8 7m 40s 6m 35s -1m 5s 1 0 -1
9 m 4m 25s —-2m 35s 0 1 +1
10 6m 30s 3m 35s —-2m 55s 0 0 0
¥ 7. ZA5EBFY) o = 21
Table 7. Performance results of building (Type B) task
Particiant Time Time Time loiaiailiie Failure
(Manual) (Our tools) (changed) Manual Our tools (changed)
1 35m 10s 5m 55s -29m 15s 2 1 -1
2 28m 10s 4m 20s —23m 50s 1 0 -1
Non-Experts 3 23m 20s 7m 10s -16m 10s 1 0 -1
4 23m 5s 10m 15s —12m 50s 2 0 -2
5 10m 40s 3m 50s —6m 50s 0 0 0
6 14m 35s 3m 5s -11m 30s 0 0 0
7 13m 5s 4m 10s —8m 55s 0 0 0
Expert 8 12m 40s 3m 25s -9m 15s 0 0 0
9 11m 20s 2m -9m 20s 1 0 -1
10 9m 45s 2m 20s —7m 25s 0 0 0
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S EUTS RIS 5 AT g A5E A B R F8] AR S 71ee 5 St =
7 AR v R fdell A o gaba o]l L= TAACE Fefmg 2ol (p<.0
A5 AR A 73 AR AA| Bt 54.2% G55 TE AR ES o o & WSS =7 Ao s Helth
Ak BRI Jee 61.4% fasta AEvE Hed F 9= AF5= AR Tl dig AR B4 AaE B
37.0% zAste] MIFETE el A ARE Gl o FA b ot Aol wEd, AFE A =7 AR 584
Efuteh A9 Sl WA B 44.4% FHaslon vidE (p<.001) FWH} FEE(p<.01) FHNA FAASE {9
7} Aol A 31527} 57.1% 723 Aol sl %7} A mgk 2pol& Ueklth B5S A3 wouA AFehs 7=
ol A= Wshrt glivk WA RY FEAY7IE 489 A5E AR = 88 &
Bfr&@e] A A, 28 AR A Hat 74.4% A &40 Frhal 7k Foltk. &84 SHolA, o= 4-24
skl AR EY o 2 HlE R dAsigied o)zl BRE NA =T ARERE Wl AFHE 75 A1) A8 AlRte] 2
5] Fe witeolth BRES E59] TRV Aa FEit o w FolE Aot dAF) WEHE SHAE FAA
s AF5Ee] Ak wEbd wRsiA E55 e & o= Fofuldt Aol (p<.01)E Kol UFE AF L] v
ol Wop Alzte] edf At ey A5E A =1E w7t 2 Aoz gelEi
ARESHA o] Al AR e dert glons 48 AR
= Bol G5 5 dnk. ot AR B5S T Aol 4) REZ} JEH v E7 JD) Bl £4
SOl EW7] el A3l Sl A B 85.7%= & Fo ETE AREH v Ju BE AREEA] 2 A
2 72sign. 27} ek 7o) #h) 53 Avke v)a B8 NPC
Aol A, HFE7RE H 118 26, A7k 3 8%
3) AH84 W7t Az} 29z0] Za AZHe HATE ETE ALET AT} o]
AR/ 7M1= Nielsen®] 57H4] AREA 848 & AE7E Aurth 38 A% o 289k A 314 v
Likert 5% # &5 #8313tk Nielsendl] w2, A4 o] 7F Fvko] 5t 0.43] 2 A7 He 4t 0.23] 2 A9 3
& AREAL QIE|F o] 25 dvh A AREShEA FIE 5 F7F 13] o] @tk NPC Al vt A Hoatso] A&
U= FE HHow O 947 54 (Learnability), S8 o7 AF¥shs AER =gol7] el AR =gt v
A(Efficiency), 719J4(Memorability), 2 F(Errors), %= &3 220] & 4 ATh A BAISE IA] Aul F AIZE X
I=(Satisfaction) 57417} ATH16]. NPC A&+ T=+-¢F 115 A A1 FEellA e ¢ glo] FoAe Feds F
B Az el T AR W7 Ak nEgs Fdolnw ZAdegsAY i A} Etehs sk = 24o] 9L
Mann-Whitney U A2 574 #1418 =33}, Atk o] A= AREAF =t ARgell SfssiAld A Al
3 82 NPC Az} el tigh AR 4] ZAaks Btk ot ATt /s AT 5 S Ao o FE
At wr2w, g84 SHA FAA R Fondh 2jo A5E HAe] BfelM e =75 AREE U E7F ke
(p<.00DE Ko =77 a84 02 AHHIES & 5 U 2Q) 78 gro] At Juwks A FFEAT AFE
th ol 4-149) aapd Frlelld NPC A dAle] 48 I Aol B HIdE7E fde] Hat A8 AR TR T
AlZro] FolE ZAE e HEAE HolFe Aol Z, AR7F AT T 4022 Ve Aol Sl A e o
7192 SHME FAAH o2 Fon|gh 2o (p<.05)E KA 7 0.63]9} 0.43] 2 YR 243k 2tolE Bl AFE 7}
th NPC A% ol AHgA} o) eAleln Sdsior & Al BRae) 2%, vIaEs} geke] W e AR 63 18
WEES B U Sz, PEdel] that ofau kil & ARV} YV 123 172 Rl Aue] 28 A7
E 8. NPC Mzt =7 AlAMe| ZZ &t B 9. HAEFE HME =7 AEHe ZE &t
Table 8. Results of the usability survey for our NPC Table 9. Results of the usability survey for our building
production tool production tool
S Manual Our Tools Mlannf o-value Eloment Manual Our Tools M'annf p-value
M SD M SD | Whitney U M sD M 3D | Whitney U
Learnability | 3.7 | .900 | 3.7 | .458 50.05 1.000 Learnability 3.6 |1.562| 3.6 917 54.0 .788
Efficiency 3.1 .700 | 4.8 | .400 3.0 .000"" Efficiency 2.0 [1.265| 4.9 .300 5.5 .000™""
Memorability | 3.2 | .748 | 4.0 | .894 25.0 .049" Memorability | 3.9 [2.118| 3.9 .954 57.5 .579
Errors 3.3 .640 | 3.5 [1.204 45.5 .753 Errors 26 |1.281] 3.4 |1.200 32.0 72
Satisfaction | 3.7 | .781 | 4.7 | .458 15.5 .005™ Satisfaction | 3.1 .831 | 4.6 | .490 9.0 .001™"
"p<.001 "p<.01 "p<.05 "p<.001 ""p<.01
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