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(Lawshe, 1975)

CVR= ——— === (4)
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35 31
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[ABSTRACT]

Studying a Metaverse—-based Teaching-learning

Model

Jun Seong Moon

Graduate School of Jeju National University

(Major in Software Convergence Education)

Supervised by Professor Seong Baeg Kim

Recently, a term ‘metaverse’ has been re-emerged and the attention is
growing. The term, which first appeared in 1992, is a new word that combines
two words of ‘meta’ meaning virtual and 'universe’ meaning universe. Due to
COVID-19, an ‘on—tact’ society, which means connection to the outside world
through online, has emerged, and many activities have been switched from
offline to online. As such an on-tact society develops, various metaverse
platforms appear, and interest of metaverse is increasing, centered on fields
such as living and education. In particular, its use in education is growing by
revealing three characteristics: ‘a space for new social communication’, ‘high
degree of freedom that enables creating and sharing’, and ‘providing new
experiences and high level immersion in a virtual environment’.

SW education is necessary to cultivate creative and convergent talents that

students should have in the era of the 4th Industrial Revolution. Accordingly,
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information and computer course were made compulsory, beginning from the
2015 revised curriculum, and the National Strategy for Artificial Intelligence
emphasized the importance of providing SW and Al learning opportunities to
strengthen elementary, middle, and high school students’ computational thinking
skills.

However, it is difficult to develop and apply appropriate teaching-learning
methods for SW education, and there are not enough educational programs yet.
In addition, education is often limited to simply delivering knowledge or learning
merely programming skills without focusing on abstraction and automation that
should be learned through SW education.

This study aims to verify educational effects by developing and applying a
metaverse-based SW teaching—learning model and program. The overall
research and development process is as follows.

First, a teaching-learning model was developed to utilize the metaverse
platform through the analysis of the existing research cases. The
teaching—-learning model is composed of both communication-oriented model
(C-UMC) for learning abstraction and algorithms, and sharing-oriented model
(S-DMM) for programming skills. It is intended to enhance the learning effect
of SW education, focusing on communication and sharing among the
characteristics that metaverse can provide effectively.

Second, the derived teaching-learning model was revealed to be valid by
Delphi survey through a group of experts. Delphi survey was conducted two
times, and the teaching-learning model proposed in this study was fine-tuned
by collecting expert opinions.

Third, based on the derived teaching-learning model, a metaverse-based SW
education program was applied and analyzed in a secondary school. The 26 high
school students participated in the program for a total of 6 hours (2 hours x 3
sessions). In order to measure the change of learners, a SW basic education

effectiveness measurement tool was used, and a t-test for response samples
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was performed through a pre- and post-investigation. As a result of the effect
analysis, statistically significant results were obtained in 'decomposition’,
'pattern recognition’, 'abstraction’, and ’algorithm’ related to the measurement
of computational thinking, compared to less significant results in 'SW
recognition’, 'SW attitude’, and 'metaverse recognition’.

The implications of this study are as follows.

First, in order to increase learners’ interest and immersion, it is necessary to
develop a metaverse-based SW teaching-learning model and a model-based
education program.

Second, the proposed metaverse-based SW education programs have a
significant effect on improving computational thinking.

In this paper, I developed and demonstrated the effectiveness of
metaverse-based SW teaching-learning models and programs. If the
teaching-learning model derived as a result of this study is applied to SW
education, it is expected to increase the learning effect of the SW
education and to improve computational thinking that is a key learning

element of SW education.
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