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[Abstract]

Among the existing virtual reality contents based on paintings, the case of learning type that reconstructs paintings into three
dimensions has a limitation in that the learning efficiency is poor because each interaction is not connected to context. In this
study, we developed virtual reality contents that allow users to acquire historical information with a high learning efficiency by
reconstructing royal documentary paintings aimed at recording the situation of the time into three dimensions and providing
contextual experiences based on historical content. The experiment was conducted by comparing the proposed method with
learning type contents that reconstructed documentary paintings in three dimensions, and the proposed method in the immersion,

contextual learning effect, and content prospect showed positive results.
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Fig. 1. Contextual model of learning[2]
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T8 2. The night cafe : A VR Tribute to Van Gogh(2016)[16]
Fig. 2. The night cafe : A VR Tribute to Van
Gogh(2016)[16]

18 3. Dreams of Dali(2020) [17]
Fig. 3. Dreams of Dali(2020) [17]
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38 5. The Slaves in Their Original Homeland(2020)[19]
Fig. 5. The Slaves in Their Original Homeland(2020)[19]
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Table 2. Interaction design elements

Function Image in the system fDeso_nptlon o
unction
Free
movement Enter touch pad of Vive ¢
inside the ontroller to go to the click
virtual ed point
environment
— When clicked with the
button of Ul, image an
Providi d voice that provide ex
roviding )
information planghon are played
— Consisted of two types
 narration voice and ¢
onversation voice
- Playing King Jeongjo's
King archery animation repe
L. atedly
Jeongjo's ) S )
archery - Modellng, rlgglng,'anl
motion play mation are crea}te in '3
D MAX and activate in
Unity
— Users can shoot arrow
s by clicking trigger on
User's the Vive controller
archery — When the target is hit,
experience play particle effect and
sound effect where the
arrow is stuck
— Interaction of lighting
Meahwapo wick by kee
ping Vive controller's tri
User's gger clicked
Meahwapo — When the slider’s gaug
experience e is completely filled th
e particle effect and so
und effect of Meahwap
o are playing
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Table 3. List of contents used in experiment

[A] VR of Uigwe ~

for the Funeral éIB]MU.Chti \./R ) Th(al [C] Proposed
of Queen Jangryeol avs In tneir origina method

(28] homeland[29]

T 4. SN0l w2 AME I QY A
Table 4. Statistic on the participants according to their

characteristics

Number of Participants
(percentage)

25(78.12%)
6(18.75%)
1(3.12%)
19(59.37%)
13(40.62%)

classification

20’s
30’s
40’s
Male
Female

0

Age

Gender

Experience of
watching  Royal
documentary
paintings

29(90.62%) 32

X 3(9.37%)

Understanding
the concept of
VR (5 point Likert
scale)

3 orless 18(56.25%)

4 or higher 14(43.75%)
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Table 5. Reliability analysis of questionnaire

Questionnaire items | Cronbach’s alpha Number of questions
Part 2. Immersion 1921 7

R "

(l:g;ttei.tSProspect of 938 11

E:rlrlmasblllty of the total 970 29

2

E 6. one-way ANOVA, WelchE S5t Szt 4% Z1}
Table 6. The results of the immersion test through
one-way ANOVA and Welch

Immersion
classification A Standard F
n Verage | yeviation ©
[B] content 3.47 0.57
32 55.96 <.001""
[C] content 4.50 0.41
“p<.05, “p<.01, *p<.001
E 7. one-way ANOVA, WelchS S8t W2ty st5 g1 A4

Zan
Table 7. The results of the contextual learning effect test
through one-way ANOVA and Welch

Contextual learning effect
classification A Standard F
n velEgs deviation 2
[A] content 3.10 0.81
[B] content 32 |3.11 0.67 61.96 <.001""
[C] content 4.46 0.45

“p<.05, “p<.01, *p<.001
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3t X0 Mo AN A
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E 8. one-way ANOVA, Welch&
Table 8. The results of the prospect of contents test
through one-way ANOVA and Welch

Prospect of content
classification A Standard F
n Vel deviation P
[A] content 2.81 0.88
[B] content |32 |3.68 0.61 35.01 <.001"*
[C] content 4.30 0.51
“p<.05, "p<.01, ""p<.001

45

35

25

1.5

0.5

[Alcontent [Blcontent [clcontent

m Immersion m Contextual learning effect
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Fig. 11. The average result graph of each content for
analysis item
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H 9. VR 7HYel olsizof w2 AE Znt
Table 9. The results based on the understanding of the

VR concept
Low level of High level of
understanding of VR | understanding of VR
e concept concept
classification
Average Average
(Standard n (Standard n
deviation) deviation)
[ B 113 56(0.64) 3.37(0.46)
) content
Immersion [ C ] 18 14
4.38(0.42) 4.63(0.35)
content
[ A]
3.17(0.81) 2.88(0.78)
content
Contextual [ B ]
learning 3.28(0.80) 18 |3.03(0.46) 14
content
effect [ C 1
content 4.36(0.47) 4.58(0.41)
[ A ]
content 3.01(0.83) 2.55(0.91)
Prospect |[ B ]
of content | content 3.71(0.66) 18 |3.64(0.55) 14
[ C ]
content 4.13(0.53) 4.51(0.43)
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