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Development of a metaverse-based science history
learning platform and study on its educational
effectiveness: Focusing on elementary science
education using chatbots
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ABSTRACT

This study developed a metaverse-based, curriculum-linked science history
learning platform and applied it to elementary science classes. Historical
scientists were implemented as persona chatbots, enabling immersive learning
through virtual interaction. The research involved selecting topics, designing
metaverse Ul integrating chatbots, and applying the system in real lessons.
Seventy-six students and five teachers participated, using surveys and
interviews for data collection. Results showed improved understanding,
interest, and inquiry skills, while persona chatbots enhanced engagement and
self-directed learning. Teachers reported increased instructional efficiency and
student participation. The study highlights new possibilities for science history
education using metaverse and Al technologies.

Keywords Metaverse, Curriculum-linked science textbooks, Persona chatbots,
Elementary science education, Development of a digital learning platform
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Table 1. Linking Curriculum Content with Topics and Key Learning
Elements

Science History Topic Key Learning Elements

Straight—line propagation

Light and Lenses of light, reflection,

refraction
Motion and Principle of Sound Transmission of sound,
Energy Transmission vibration

The Secret of Gravitation | Gravity, force and motion

Electric circuits, current

Discovery of Electricity and voltage

Classification of
organisms, similarities and
differences

Plants and Animals

Structure of ecosystems,
Ecosystem
Life flow of energy

Galen, the Emperor’s
Physician

Human organs and
functions

Evolution, biodiversity,

The Secret of Evolution X
adaptation

Changes in matter,
conservation of mass in
reactions

Lavoisier’s Experiments

Properties of gases,

Avogadro’s Gas Law ] °
motion of particles

Matter

Changes in states of

Charles’s Law .
matter with temperature

Pressure, changes in gas

Boyle’s Law volume

Science History Topic Key Learning Elements

Microorganisms, vaccines,
prevention of infectious
diseases

Disease Prevention and
Science

Science and

. Sustainable Society
Society

(Climate and Resources)

Environmental protection,
energy conservation

Science, technology, and

Careers in Science .
occupations

Geological strata,

The Secret of Volcanoes
volcanoes, earthquakes

Wiater cycle, weather

Principle of Artificial Rain
changes

Earth and
Space

Telescope, structure of the

Invention of the Telescope
solar system

Space exploration, space

Space Travel .
environment
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Figure 2. Design of a Virtual Classroom
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Table 2. Unit—based Dashboard Functions

Unit Functions
Activity logs, badges, checking recommended
User Level ¥ 1088, badges, 8
content
Group ranking, mission performance information,
Group Level

user activity history

Content information, mission lists, provision of

Content Level
usage data

Institution settings, subscription status, payment

Institution Level . .
and points management functions
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