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[Abstract]

This study investigates the development of movement training content aimed at assisting beginners in adapting to virtual reality
(VR) environments. Cyber motion sickness, a common issue in VR spaces, is a significant factor that can diminish the user
experience and limit the widespread adoption of VR content. Although prior research and industry efforts have focused on
reducing cyber motion sickness and improving VR utilization, these initiatives have primarily centered on enhancing hardware
performance and content quality, leaving a gap in alternative approaches. In this study, repeated practice of movement techniques
or increased exposure to VR environments was hypothesized to reduce cyber motion sickness by enhancing users' adaptability.
Recognizing that the severity of motion sickness varies with different movement methods in virtual environments, a prototype of
movement training content was developed using gamification principles. Participant experiences and survey data were collected to
assess the effectiveness of this approach. The findings are expected to contribute to the creation of content that facilitates a
smoother adaptation process for beginners in virtual environments.
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Table 1. Locomotion method on virtual reality

Method Picture and description Content case
[-FAN
1 i"‘i‘
pesls d T 4 —~ SUPERSHOT
movement i | ;
) | Ty — Beat Saber
equals virtual =
movement. " S
Play by moving your body
within the safe area.
2
Continuous — BONEWORKS
! - VRChat
using the
joystick.
Move by pressing the joystick
or buttons.
8 — Meta Home
Teleportation — SteamVR
Movement Home
Teleport specified (or
designated) by entering a
function key.
4 - Stride VR
Swing — BONEWORKS
Movement || , 4 || (Climb Mode)
Move your arms back and
forth in the direction of your
gaze.
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Fig. 2. Elements of gamification
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38 3. DMC Z2{!9/3[10]
Fig. 3. DMC frameworks[10]
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Table 2. VR gamification contents by platform/apps
Contents Picture Features
- Provided with
Steam Deck: ] gteafm Degkt
Aperture Desk ontigured 1o
Job utilize/practice all
the features of the
game console

- Provided with
‘Meta Quest 2°

- Practice on how to

use the controller

- There is a part
where the score
goes up in the
game

20 R HES G Q
Meta Quest 2 :
first steps

- SteamVR
environment
tutorial.

- Focused on
explaining how to
use the controller
and how to use
your own content.

Steam VR :
Tutorial

- Appears as a
scene during
game play.

- Players experience
operating in a
space where a
description
appears and exist
simple destination.

Meta Quest 2 :
BONEWORKS

“The content in this image contains Korean fonts and Korean
subtitles.
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| Contents Start
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Fig. 4. Flow of locomotion tutorial contents
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Table 3. Image of operation method using Joystick for
each operation method

Joystick Utilization

Locomotion Name Figure
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: Turn Le
Joystick Move Leftd Move Righ
continuous move
only  Move Boajwatd
' 1 !
| : ‘ e
[Left Hand] [Right Han
B
- Move Forward Teleportation
i
Joystick
continuous,

Teleportation,
Swing run move

[Right Han]

[Left Hand]
a2
P Teleportation
. g qurn Le
Teleportation only )
\ s
LeftHand] [RightHan
Ak g 223 PHe VR = = Y IES £33 o]
ol A8 ris Zelzel A ALgSHs WAlol), e
3|A o] o= WS ARl 2zt WO E Q) A &
237} | Aelol A 2 etes AF oP At} AR AR Fol
g2 o= I ~Y(Swing) °olF RS A3 & &

mT" O_L4

S 3]Ao] A|A ek} H3F HpEFo 7 o] %d

e
o % o
_

]’é‘ F3 AulE @ fstuA wEA ok WHe o
& 4 ok
¥ 32 ‘INDIE VR Tutorial for Movement ol 4] A}&-A}
o] Zo|AEE 7} A Ui o g BE 1 Ay]sl Aot} o]
T T FdxE daA 23 57 Hule] Hapel] ko]
o] W& 83t

3-3 0|52 REZ Y| 32 3 AE{H|0]A Tkl

FRIz0] AT UL

http://dx.doi.org/10.9728/dcs.2024.25.12.3861

D) o1 5Ed B3 % 299 tiAkl
‘INDIE VR Tutorial for Movement’ 2] %491 12|y
Hlnks gHEAke] VR A$mE efse] 4} 7ukc) 3D 1
=] e AR 29 Eel(Low-Poly) ~ERoleh, A}
o 7P7ke olnlAt: BUS ¥ & glont, Almst gl
Sl M 7Py BAUE S W e ule) Aol
v A\ o] AeAl 2 4= 9lrk 'INDIE VR Tutorial
for Movement' &= VR 94APF AT 4= =
ERERR R DER EUT ENE
E 4 FEY 2ol A4 gRow, At Y
A sk Hke Ageks wolelt dY A WA A}
) Brbe] WA A o®, FH] B EnkE Aus
= ol WA R HEF P9 ofol e Helshs
o= FA¥o] glek. HrkE Aeshe Fhe 7 A A}
ol EolH, ad HolE Sl sixH r]ooA 2k
ol A= AP} v HAR ol F AT 5
=k "HolE fdl TodE TEEH Y I3(Grab) HES
2.g3lo] guf2 Melsks ofo]uls @om Melsl gnupe
ololEly} et ojo]El o7 AT AT 4= 9)E= HEl =7} 42
Holl e A5 et 7] aitez 7] Slaide =
Frol s AR = Qlojof &
I8 5% oles 5T  Ade A WA Hele, P
At} 3 NS FERE ol FolA &
JaA] A A58 Feth ARAE 2

THlzoln

]_

Ol

ol Hy X
B ri zo o &

o,

o
o

off

-
ol
ok
=
% rlo
™o

E 4. Fd| CHAlO|A Ejof MEH diH
Table 4. Theme selection method in the preparation stage

Explanation Picture

Panoramic
Image of Start
Scene \

Close up shot of
table area
(Theme
Selection)

“The content in this image contains Korean fonts and Korean
subtitles.
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Fig. 5. First theme : Mountain villa
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Fig. 6. Second theme : Mountain trekking and route
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Fig. 8. Check the target point through the map
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Fig. 9. Goal achievement space Ul and goal achievement
results screen
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Table 5. Evaluation question
Category | No. Question
11 Felt completely immersed while experiencing
" | the content.
10 The time spent on the content felt shorter than
" | actual time.
) 13 Felt like being present inside the virtual reality
Immersion | -S|\ od while using the content.
14 Experienced a sensation of physically moving to
"' | a different location while using the content.
15 Felt natural reactions while interacting with the
" | content.
2.1 | The content was enjoyable.
55 Felt inclined to recommend this content to
Interest "~ | acquaintances.
2.3 | Developed a desire to try other VR experiences.
2.4 | Felt like recommending VR to acquaintances.
31 The given objectives were manageable with the
" | skills available.
30 The given objectives provided a sense of
) "~ | accomplishment.
Efficacy ) - -
33 Moving within the VR world became easier after
"~ | playing the content.
34 The content helped when engaging with other
"7 | VR experiences later.
4.1 | Were the rewards in the tutorial sufficient?
4.2 | Did the challenge motivate you to work harder?
Gameplay
Did the time taken to achieve the game's
4.3 s : X
objectives increase the sense of tension?
5.1 | Felt dizziness while experiencing the content.
) 5.2 | Experienced nausea during the content.
Fatigue
Felt the urge to stop due to physical discomfort
5.3 .
during the content.

http://dx.doi.org/10.9728/dcs.2024.25.12.3861

3868

¥ 10. EIIX HIAE
Fig. 10. Contents test
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Test Response Results (Average)
[

1.1_Basic Immersion 450
[
1.2_Detachment 428
[
1.3_Presence A 4.61
[
1.4_Presence B 456

1.5_Presence C

21_FunA

22_FunB

2.3_Usage Intention A

2.4_Usage Intention B

3.1_SelEfficacy 472

3.2_GCoal Achievement 433

[
3.3_Transfer Effect A 4.61

|
3.4_Transfer Effect B 450

L
4.1_Reward 394

4.2_Callenge l‘ 3.89
4.3_Tension 356

5.1_Fatigue A

5.2_Fatigue B

5.3_Fatigue C

0.00 1.00 2.00 3.00 4.00 5.00
I8 11. BHIAE SH Z3}
Fig. 11. Test response results
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