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[Abstract]

The use of the metaverse in education has increased the demand for the virtual experience of history and cultures, but the
development of virtual spaces linked to local history education is insufficient. In this study a 2.5D metaverse map for the
Jikjisimche, which is printed with movable metal type, was developed. The developed metaverse map covers the period from the
time of excavation to the Heungdeoksa Temple in the Koryeo Dynasty and is decorated by photos of excavated artifacts. In the
Heungdeoksa Temple map, the photo data were published step by step according to the stages of metal type production. Learning
activities were conducted through interactions with historical information provided by nonplayer characters. A space was also
developed for presentation and games allowing interactions between students during the teacher's class. The three historical

thinking competencies of students who experienced the augmented virtual history class metaverse significantly increased.
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Table 1. Area of historical thinking and sub-topics

Field Sub-Topics
— Distinction Past- present-future
Chronologic |- Understanding continuity and change and
al Grasp development
— Understanding period distinctions
— Collection of historical materials
Hi ' — Criticism of historical sources
istorical | _ c | relati hio i ificati
Inquiry Ability ausal re ationship |dgqt| |gat|on
— Establishment and verification of hypotheses
— Historical interpretation
— Insert historical content
Historical : :;Iennf;;:hg gaps in ev!dence
Imagination mpat |9 understandlng
- Imaginative reconstruction
— Alternative interpretation of an action
— Evaluation of the Importance of Feed
Historical |~ Identifying past issues and issues
Judgement |~ Evaluation of alternative courses of action
9 — Intuition and insight
— Value judgment on past events
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(b) Current restoration of Heungdeoksa Temple
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Fig. 1. Heungdeoksa Temple restoration map and current
restoration of Heungdeoksa Temple [Cheongju Old
Printing Museum]
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Table 2. Detailed activities for four sessions
Session

Goal

Teaching—Learning Activity
— Learn the importance and use of metal
fitting(Geumgu).
2 — Know the purpose of the metal fitting(Geumgu)
— To know the connection with Jikji and the

AEBY importance of Jikji through the discovery process
of metal fitting(Geumgu)
Goal |- Learn about the lives of people during the

Korea Dynasty (Buddhism, focusing on temples)
— Knowing about the religious life of the people
8 of the Korea Dynasty

Activity |- Guessing the role of Buddhism and temples

— Know the situation of the times when Jikji
Simche Yojeol was produced

— Compare the pros and cons of metal type and

4 Goal woodblock prints
... |= Know the pros and cons of metal type and
Activity )
woodblock prints
Goal |- Learn about the metal type casting process
5 — -
Al Le;am Fhe castmg process through people
working in the station
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(b) Map of Heungdeoksa Temple in the Korea Dynasty in 1377
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Fig. 2. Two main maps
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Fig. 3. 2.5D Heungdeoksa Temple site implemented with
Icograms Editor
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var switch_name = npc.Id();
function init(hr, min, sec) {
npc.setName("Seth");
npc.warp("19,17",91,81);
h2
function action(player) {
function var dialog = lib.dialog(player);
dialog.talk("The hint is 1234");
dialog.send();
}s

38 5. Zep Script 7&2| o(NPC izt
Fig. 5. Example of implementing ZepScript (NPC conversation)
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Table 3. History learning competency question[5]

Factor Contents

| enjoy history class

| want to study history more with metaverse

Historical

Interest | want to see Jikjisimcheyojeol with my own eyes

I'd like to see Jikji Psychological Abstract even on
the metaverse

| know what people made gold tools for at that
time

I know when Jikjisimcheyojeol was created

Historical

Inquiry | feel like I'm directly excavating Jikjisimcheyojeol

in the metaverse

Ability —— -
| want to excavate Jikjisimcheyojeol at
Heungdeoksa Temple Site in Cheongju,

Metaverse

You can understand why people from the Korea
Dynasty gathered at Heungdeoksa Temple to
listen to lectures

Through the metaverse, you can understand why
people from the Korea Dynasty gathered at

Historical Heungdeoksa Temple to listen to lectures

Imagination - - -
9 | could sympathize with the lifestyle of the people

of the Korea Dynasty

Through the metaverse, | was able to sympathize
with the lifestyle of the people of the Korea
Dynasty
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Table 4. Paired T-test for history competency

Mean

Sub—Categories T

Pre Post

3.225
(1.135)

4.075

(0.881) 031

Historical Interest -3.622

2.475
(1.144)

3.975 ek

Historical Inquiry _
(0.869) 5.442 .001

Ability

Historical 2.850
Imagination (1.083)

3.950
(0.938) 4.395 .001

o<1 7 p<.05 T p<.001
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