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ABSTRACT

This study aims to develop and apply a metaverse-based instructional design model for the education in science and technology. It
analyzed the concept and characteristics of metaverse, existing non-contact education models, and major teaching strategies systematically.
Based on the prior researches, an instructional design model using metaverse is developed that presents metaverse-related teaching strategies
and design principles for the before-, during-, and after-lesson phases. Then, this model was applied to a project-based learning program,
conducted a perception survey on instructors and learners, and revised the metaverse instructional design model based on the results
of the survey. In the Metaverse Instructional Design Model, before-lesson phase is a physical and psychological preparation stage for
class participation, which includes familiarization with the Metaverse learning environment, formation of expectations for education, and
self-directed pre-learning. During the lesson, to effectively deliver the lesson content, it is necessary to build confidence in the learning
environment, promote learning participation, provide reference materials, perform team projects and provide feedback, digest learning
content, and transfer learning content. The after-lesson phase provides strategies for ongoing interaction between learners and mentors.
This study introduces a new instructional design model that utilizes metaverse and shows the potential of metaverse-based education
in science and technology. It also has important implications in that it provides practical guidelines for the effective design and implementation
of metaverse-based education.
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Table 1 Examples of using metaverse in education

Target Subject Metaverse References
platform
Korean Minecraft Tae-Geon Eom &
convergence Ki-Cheon Hong(2018)
Primary Youn, Jin Young
school STEAM Roblox et al.(2021)
) ) Jungmyoung So et al.
Software Gather town (2029)
Middle . . Kim, Soo-In &
school Design Minecraft | i Hyojung(2021)
. . Lim, Taehyeong
High school Career VirBELA ot al.(2021)
Software Gather town | Lee Myungsuk(2021)
Undergradu Modern d
ate ocern dance ifland Jo, Hye-won(2022)
history
Teaching . Kang, Minsu
Graduate method Gather town ot al(2022)
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Table 2 Construction of learner satisfaction questionnaire

Category Variable
Media appropriateness, Stability, Convenience,
Educational Operational suitability, Immersion, Fun, Intention to

environment continue, Interaction with instructor, Interaction

between learners

Educational Satisfaction. Instruction activity,
effect Learning objective achievement
V. 21
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Table 3 Execution Results
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project and giving Media
a1 14 4 2 0
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o 17 12 4 2 1
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transfer ; 17 7 6 4 2
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Table 6 Instructor opinions to using the metaverse
instructional design model
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Table 7 Metaverse instructional design model and
strategies
Phase Design principles Strategies
. - Providing learners with access
@D Getting used s
and a guide on how to use
to metaverse
learning metaverse
. - Check learner’s PC and network
environment ..
condition for metaverse
.. - Offering simple mission for
@ Giving .
expectation to execution in the metaverse
Before P L - Reducing psychological distance
learning in . .
lesson and enhancing expectations for
metaverse .
education
- Connecting facilitation tools for
IT to objects within the
@ Self-paced metaverse
pre-learning - Assessing learner levels through
diagnositc evaluation and
self-assessment
@ Getting . . .
. . - Supporting learners in immersing
confidence in . .
. themselves in the learning
learning on . . .
environment through orientation
Metaverse
- Designing various learning
activities and facilitating
@ Facilitating participation using external IT
learning tools
engagement - Implementing learner-centered
education activities(discussions,
debates, PBL, etc.)
@ Providing - Providing linked reference
. reference materials related to subject topic
During .
materials and content
lesson A — p :
. - Assessing learned conten
@ Performing & cd
. through indicidual of group
team project . .
and givin assignments and presentations
g - Feedback from instructors and
feedback
peer learners
. - Conducting true/false quizzes to
(® Enhancing .
. assess learning contetn
retention . .
comprehension during classes
- Supporting internalization of
® Helping learning content and linking
learning learning content with practice
transfer through group discussions and
individual action plans
@D Interaction - Creating communication and
After between comaraderie among learners and
lesson learners and providing ongoing online
mentors interaction spaces with mentors
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