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Abstract

Abstract

By analyzing and organizing the current research status and issues of the
metaverse in educational applications, it is found that the application of the metaverse
in education is a current research hotspot. But few people pay attention to the
effectiveness of the metaverse in classroom practice, and whether different teaching
designs have an impact on student learning engagement in the metaverse learning
space.To explore whether the educational metaverse is effective in the application of
classroom teaching. And in the immersive learning environment of the metaverse,
how to design and implement the educational metaverse in curriculum teaching in
order to maximize the educational function of the metaverse.

The research takes wind power education as an example and designs a metaverse
learning space based on wind energy utilization coefficient. Satisfying the practical
demand of students for "learning by doing", implementing a student-centered
teaching philosophy, and exploring the impact mechanism of the metaverse on
student learning engagement. The development of metaverse learning spaces through
3DS MAX modeling software, Unity 3D engine software, and other software has
promoted the deep integration of information technology and disciplines.

An empirical research was conducted on some college students from four groups
participating in metaverse teaching activities. By utilizing brain computer interface
devices to dynamically track the activation of their brain regions during the learning
process, and combining heart rate monitoring devices and cognitive load scales, we
can track and monitor their attention performance, flow experience, academic
performance, and learning outcomes during the learning process.A relevant empirical
research was designed from the perspective of cognitive neuroscience: (1) By
comparing the activation level, cognitive load, learning effectiveness, and flow
experience of students in brain regions between the metaverse teaching group and the
traditional PPT teaching group, we explored whether the metaverse has an impact on
students' learning engagement; (2) Based on the experimental conclusion of (1),

whether prior knowledge can serve as a learning scaffold in the metaverse learning
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Abstract

space has an impact on the activation level, cognitive load, and learning engagement
of learners in brain regions.

The research results indicate that: (1) compared to the traditional PPT group, the
metaverse group can activate more cognitive related brain regions, with smaller
fluctuations in centrality and more focused attention during the learning process.
According to feedback from cognitive scales, the metaverse group can obtain higher
cognitive load, confirming that the metaverse has a promoting effect on student
learning in teaching. (2) Compared to the metaverse control group without prior
knowledge, the metaverse experimental group with prior knowledge included in the
instructional design was able to activate more cognitive related brain regions. This
group of students is more focused during the learning process and receives higher
related cognitive load. It has been confirmed that prior knowledge plays an important
supporting role in the learning space of the metaverse. It can promote deep
information processing and knowledge transfer and internalization for learners. At the
same time, it can also enhance the level of flow experience for learners.

Keywords: Metaverse; EEG signal; Learning engagement; Heart flow experience;

Brain computer interface;
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