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[Abstract]

Most of the existing virtual reality contents based on paintings were provided as appreciative contents that could not induce
user participation and convey the flow of events in paintings. This paper proposes experiential virtual reality content targeting
royal documentary painting depicting the royal court rituals. In order to increase participation and interest of content, we apply
points and leaderboards which represent users’ interactions by scores. We also organize a painting in a narrative structure for
learning of histroical events in the paintings. We evaluated interest level, learning ability, and immersion in the content by
comparing the proposed content with the existing experiential virtual reality content targeting paintings. Experiment results have
shown that the proposed method in all items has positive results, and that the proposed content is more effective, especially in

terms of learning.
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E 1. Y MAHYA 24[5]
Table 1. Game Mechanics Elements[5]

Category Mechanics
Point, Level, Progression, Badge,
Authority, Virtual Good, Physical Good,
Reward

Disconnection, Gift, Free Lunch,
Virtual Currency

Fixed Ratio, Fixed Interval,

Reward Schedules Variable Interval, Variable Ratio

Avoidance Discouragement, Leaky Bucket

Leaderboard, Indirect Competition,

Leaderboard Direct Competition
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38 1. Autumn Colors on the Qiao and Hua Mountains = NPM
Painting VR(2017)[9][10]

Fig. 1. Autumn Colors on the Qiao and Hua Mountains -
NPM Painting VR(2017)[9][10]
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Fig. 2. Deukjungjeon VR Content[11]
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Fig. 4. The City of Supreme Peace Media Wall[14] [15]
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Fig. 5. NaknamheonBangbangdo[16]
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Table 4. A demographic survey on participants

Category gfwgabrtei::ipants Percentage(%)
20’s 25 69.4
Age group |30’s 10 27.8
40’s 1 2.8
Male 11 30.6
Gender
Female 25 69.4
undergraduate | 6 16.7
postgraduate | 21 58.3
Occupation | researcher 1 2.8
office worker |4 111
etc 4 1.1
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Table 5. Contents For Experiment

[A] Comparison Content [B] Proposed Content

1,2,3... Bruegel! NaknamheonBangbangdo VR

E 6. Mz 28

Table 6. Questionnaires

Interest Level Questions

1 | Content Ul did not interfere with the experience flow.

2 | The interaction method using the controller was convenient.

3 | Itis able to interact in the way | thought.

Visualization of characters and environments helped to

4 | .
immerse in content.

5 The content story and the way it was conducted was
interesting.

6 The sound element in the content did not interfere with the

immersion.

7 | The content was associated with the content of the picture.

8 | The components of the content matched the story.

9 | The content rules are clearly presented.

10| It is easy to learn how to proceed with the content.

11| The method of content was interesting and interesting.

Learning Ability Questions

1 | Itis able to know what the content was delivering.

2 | Itis able to learn the information of the work.

The flow of experience is suitable for conveying the

3 contents of the painting.

4 It is able to understand the scene in the painting through
experience.

5 It is able to understand the characters in the picture through
the experience.

6 It is able to know the similarity between the game elements
and the picture.

7 It is able to know the original painting through the

experience.

8 | | want to actively encourage others to learn.

| thought | wanted to experience other paintings with this

° content experience method.

Immersion Questions

1 | The degree of performance of the experience was provided.

2 | It was appropriate to carry out with my ability.

The experience was conducted without being affected by

3 ) ;
the surrounding environment.

4 | feel like | was in a virtual environment.

Feel a similarity between the interaction method and the
actual behavior.

Feel like | was experiencing content by becoming a person
in the picture.

7 | | felt that time passed quickly during the experience.
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Table 7. Validity analysis of questionnaires

Category Kaiser—Meyer—0lkin(KMO)
Interest Level 0.704
Learning Ability 0.621
Immersion 0.630

¥ 8. AHE =0l MEE 24

Table 8. Reliability analysis of questionnaires

ZEI=5t5[=2X|(J. DCS) Vol. 23, No. 12, pp. 2383-2392, Dec. 2022

o
Interest Level

4.15
471

Learning Ability
394
483

Immersion
437
482

[A] Comparison Content

(8] Proposed Content

a8 9. ¥ YR 6lL EE

- Fig. 9. The Comparison Chart of item average value
Category Cronbach’s alpha
Interest Level 0.816 E10. 2H= MY = =7 A
Learning Ability 0.844 Table 10. Answer for content experience
Immersion 0.813 Category Learning | Interest | Immersion | Interface | Prospect
Number of 5 11 10 4 6
AlF % Al9~(Cronbach’s alpha) ko] 0.6 o]’god 4 Responses
d#Ago] Qlckar & 4 glom= (0.816, 0.844, 0.813°o.=2
et 2= o] A Ak 58 AE R0 lvkar s <IH 9> AR el W kS xR B9 A
3 < gl ofct. [Allwahs FRlZol glold Frlmst Bme
Hlalsh= el Aljtehs Fel=ol ue}l S5, s 4.15, 4.37% 352 A5 HolA|ut g4l ol e
7, BUE Aol Afol7h EAje=A 4lehr] flal SR QAR AA 8] Y 3.949] & KBl vH, [B] A9
RS & A BE e o] fFeaEpe] v = ZElxo] 9 RE @471 4.7 o]k o ZAHS)
Sp Vbt “Eele] wel i o] Aolrk ke U om 53] sy Wargkol THE AEuT e gow vE
PP A 5 AATHE 9], TV SYEL A 2 Ak o B3 Aclu Aol ae Hed Zalx Fw)
T} Aoksls Zel=o] Hrd 4.71, vlushs Fel=E Hat XY sFo] AREAe] THE frizatn 3|shabEel gk o]
4142 Algrels Zel=o] Tnrt o B Hy H4E Y SI=E A= a4 AFY VR == 289t
Ehich shale] 71 vt Alkehs Zelxe] We] 4.83, = AL #1E 4 k.
vlaehs FElE 3,94 ARKehe SHEE 53 s4o] 447 Brhe [BlAIsh: 2029l A EVR
BAoEoRE O #E As & F Ak =YE SHEE 34 = AP F =2 A, g aejar A AR Atk
A3}, Algkele TRl 4.82, Mlalshs Fext 441w d R oR A on] okl g, REF 5L olo3 ghiEg
G oA ARjbeke ZElxo] Aol o & BY%E U Fel=o] Tl o ® friekalal Anl, Ege] ¥t 52
B 22 #9135 Agieh o Ue-S T Woke ARen. A% WEe 2
A= AYS Foll a3z vigt ojsiert At e
E O 428% SUEL 23 W el g 5ES olsld & AT Sl g9
Table 9. Independent sample t-test of questionnaires 312 AS yakel 15719 skl By oS A|%at]
Independent sample t—test o} 2Eg 7|9 X837} 2A Al S| Eo] In)
Standard 2= olAo] t}le oz wo 11A I35
Category N ?A,\/T)an Deviation | t(p) ‘jﬂr‘_‘ el s B 1120/l sl
(SD) Y ARl Aeet o9 TR (£ 10]02
torest g;ﬁtper?tsed 36 | 4.71 | 0.34 4700 gled = vk AT SES Sl ZREIF AT oF
nteres . 3 o sx = -
Level Comparison | oo | 414 | .63 (<.001) & Ao w s|spxeEat a9 & AR tigk S5 7hs et
Content ' : Al 3Tk g1E 4= Ak
Lo E;gt%r?tsed 36 | 4.83 | 0.27 5 643 A7 AR SHl= AlgollA 7 EHEit AL At
earning . - I =
Ability Comparison | 4c | 594 | 0.91 (<.001) AL whde] @ollA #1hE ol sk FEelrk 2561
Content ' ' 7Rz g o ARS E71 S8 ol s wf Hs] s}
Egﬁtzr?tsed 36 | 482 | 0.30 4 200 = Aol tha B ol sl e 319 vl 23
mmersion |G omparso | 0 | aar |o7e | 0002 slo] Y- 2 QaE]of otz 71=A] o] o g oleha
n Content ' ' HEIGITE ol 2lol & AR ME Ad, AREE 9 7]7] A4
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