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Cheolil Lim (Seoul National University Professor)

The purpose of this study was to develop the design principles for optimized design of virtual reality
based educational simulation. The educational approaches considering authentic context need to more
effectively improve the competency for the future. Virtual reality can be considered as a way to extend the
users’ learning experience in various contexts where education or training is required but no risks or little
constraints. Although educational simulation can be implemented more effectively in consideration of the
characteristics of virtual reality, there is a lack of research on comprehensive prescriptions. Using design
and development research method including literature review, analysis of experts’ opinions, and experts’
review, this study derived design principles. After that, a prototype was developed and the responses of
five users were analyzed. As a result, the components of contextual scenario, affordance in the simulation,
and user activity and response were derived. Based on these components, twelve design principles were as
follows: matching authentic problems in reality; judgement suitable for VR technology; similarity to real
environment; structural planning; implementing the professional approach; conceptualizing deployment of
simulation activity; simple to complex process; virtual recognition; the same operation and selection as
reality; providing information; promoting thinking of simulation activity; reflection on the whole simulation.
The main strengths were ‘promoting the embodiment’, ‘recognizing the reality-like experience by reflecting
the situation or reaction’, ‘increasing the perception of dynamics’. For major improvement, diversification of

gestures, reflection of facial expressions and applying ambient sound in the field were suggested.

Keywords : virtual reality, educational simulation, technology, instructional design
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Z F8 AHE TASE. e-8|=HANET, 104), 299-316.

(Translated in English) Kim, H. & Lee, H. (2009). Analysis of e-learning content types and
learner satisfaction: Focused on development cases and content types of K cyber university.
The e-Business Studies, 104), 299-316.

A3|F (2014). 3D Fert 7MY @A T1es o83 Ad @A Sy AR Ad
2§ stEX|TtetE|X|, 35(3), 180-191.

(Translated in English) Kim, H. (2014). Development and application of virtual geological field
trip program using 3D panorama virtual reality technique. The Journal of The Korean Earth
Science Society, 3X3), 180-191.

UdF SR, 1wy (2010). 2 AAst B0l EAsIZ2Y Bl EAs AR
goll vA= 3 ESUKAT, 23(4), 509-534.

(Translated in English) Rha, I, Sung, E., & Park, S. (2010). Relationships between elementary
students' visualization tendency and problem-solving ability. 7he Journal of Elementary
Education, 2%4), 509-534.
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ST, 17(2), 27-52.
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design. Journal of Educational Technology, 172), 27-52.

UdF 284 (2016) 1R 2 EFE. AE AL

(Translated in English) Rha, 1. & Cho, E. (2016). Exploring educational technology. Seoul: Pybook.

FAY, 5 o16. 7HFAA 71 = AlEdE ol AuEle o] oB] A
o wAtE A A pAE B WRFYE0CfT, 2263), 633-652.

(Translated in English) Ryu, J. & Yu, S. (2016). The effects of scenario types on teacher
efficacy of pre-service teachers and virtual presence in the virtual reality based teaching
simulation. 7he Journal of Educational Information and Media, 223), 661-630.

A, UF o). alg-Shy @0l WEEde] 2 2y i A7 1SY
Ho[HodT, 17(1), 1-37.

(Translated in English) Park, K. & Rha, 1. (2011). Developing context design principles and
model for teaching and learning. The Journal of Educational Information and Media, 1X1),
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(Translated in English) Park, S., Hoang, V. T. Hoang, A. N., Bae, G, Lee, J., & Kim, D.
(2013). Automobile maintenance training system using phased learning based on virtual
reality. jouma/ of The Korean Institute of Information Scientists and Engineers, 1912), 663-667.
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(Translated in English) Park, J. & Choi, E. (2018). Study on influence of VR visual cognitive
factors on VR contents cognition and presence. Journal of the Korea Institute of Information
and Communication Engineering 22X7), 985-992.
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FEIAIYESl =2, 28(2), 103-111.
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learning on driving simulation game in virtual environment. Journal of The Korean Society for
Computer Game, 282), 103-111.

AET (2010). 7B MST IO WS, I AL

(Translated in English) Baek, Y. (2010). Teaching and learning in a virtual world. Paju: Hakjisa.

288 016). 7PEEA AlEEold Shael dE wi/pEd Eol Sha/dtel
A= 9L ARHAOM ERIRIEAT, 57, 57-69.

(Translated in English) So, Y. (2016). The impact of academic achievement by presence and
flow-mediated variables in a simulation program based on immersive virtual reality. Journal
of Communication Des(gn 57, 57-69.
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(Translated in English) Son, J. (2014). Development of a student-centered leaning tool for
construction safety education in a virtual reality environment. Journal of the Korea Institute of
Building Construction, 141), 29-36.

o], ol&Fol, FEY (2007). 32+ M AlEH I TS HEF AolHSt w&
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(Translated in English) Lee, S. Lee, H., & Yang, H. (2007). Educational contents design applied

three-dimensional technique of virtual simulation. Jjournal of Korea Design Forum, 16,

- 256 -



7hEA Tt neg Algefold A JHE

281-290.
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A . WIS 20(4), 241-267.

(Translated in English) Lee, I. & Kwon, H. (2004). The relation among flow, information
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Educational Technology, 2(4), 241-267.
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interactive contents. Journal of The Korean Society for Computer Game, 242), 5-13.
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(Translated in English) Lim, C. (2012). Iastructional design theories and models (2nd ed.). Paju:
Kyoyookbook.
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O{i7E, 19(4), 127-154.

(Translated in English) Lim, C. & Yeon, E. (2009). Formative research on design principles for
procedural simulation. The Journal of Educational Information and Media, 194), 127-154.
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25(2), 117-149.

(Translated in English) Lim, C. & Yeon, E. (2009). A formative study on the design principles
for simulation in case-based learning. Journal of Educational Technology, 2X2), 117-149.
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(Translated in English) Lim, C., Han, H., Jung, D., Yunus, E. O. & Hong, J. (2017).
Exploring an e-learning Platform Prototypefor Supporting Learning Design. Journal of
Educational Technology, 3%4), 799-837.
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(Translated in English) Jeon, C., Kim. M., Lee, J., & Kim, J. (2017). A study on production
pipeline for third person virtual reality contents based on hand interface. Journal of the
Korea Computer Graphics Society 233), 9-17.
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