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Development and Application of the Teacher Education Model for Using
Virtual and Augmented Reality Contents in Elementary Science Class

Cha, Hyun-Jung * Ga, Seok-Hyun * Yoon, Hye-GyoungT
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ABSTRACT

This study developed and applied the teacher education model and its principles for science classes using Virtual and
Augmented Reality (VR/AR) content and analyzed preservice elementary teachers’ feedback on the teacher education model
and the changes in their perceptions as to the use of VR/AR content. First, existing Technological Pedagogical Content
Knowledge (TPACK) teacher education models and prior studies on the use of the VR/AR contents were reviewed to
derive the teacher education model to cultivate the VR/AR-TPACK and set the key principles for each of its stages.
The developed teacher education model has five stages: exploration, mapping, collaborative design, practice, and reflection.
Second, to examine the appropriateness of the model’s five stages and principles, we applied it within the regular course
of instruction at the university of education, which was attended by 25 preservice elementary teachers. This study collected
data from surveys on the perception of the usage of VR/AR contents before and after the course, as well as the group
lesson plans prepared by the preservice teachers, and their feedback on the teacher education model. The feedback on
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the teacher education model and the survey conducted by the preservice teachers before and after the course were analyzed

through open coding and categorization. As a result, most preservice teachers expressed positive opinions about the activ-

ities and experiences at each stage of the implementation of the teacher education model. Perceptions related to the usage
of the VR/AR content changed in three aspects: first, the vague positive perception of the VR/AR content has changed
to a positive perception based on specific educational affordance. Second, they recognized the need for preparedness by
anticipating potential problems associated with the use of the VR/AR content. Third, they came to view the VR/AR contents

as a useful instructional resource that the teachers could use. Based on these results, we discussed the implications for
the VR/AR-TPACK teacher education model and assessed the limitations of the research.

Key words: elementary science class, VR/AR contents, teacher education model, TPACK
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Table 1. Teacher education models for TPACK development
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Table 2. The steps and principals of the VR/AR-TPACK model
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Table 5. Questions on the VR/AR-TPACK model
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Table 6. Pre-service elementary teachers’ feedback on VR/AR-TPACK Model
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