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Development and Evaluation of a Mixed Reality-Based Computer Network
Learning Package According to Kolb’s Experiential Learning Model
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Abstract: While the high school “Information I” curriculum emphasizes practical networking skills, implementing
hands-on exercises with real equipment is difficult due to high costs and technical burdens on teachers.
Conventional simulators frequently lack the physical and spatial interaction necessary for novices to form concrete
mental models. To address this gap, we have developed a computer network learning package utilizing mixed reality
technology to facilitate the understanding of home LAN construction. This package is designed for the “Mechanism
and Role of Information Communication Networks” unit in the high school “Information I” curriculum, specifically
targeting students with limited prior network knowledge. By superimposing 3D models of network equipment onto
a physical classroom, our learning package enables trainees to engage in practical wiring exercises. Our goal is to
induce “deep learning” (facilitating the transition from concrete experiences to abstract conceptualizations) through
proactive trial and error guided by Kolb’s experiential learning model instead of providing a mere experience.
In late 2024, to assess the package’s effectiveness and usability, we conducted multiple evaluations involving 20
students from three high schools with diverse academic backgrounds. To supplement the small sample size, we
employed a mixed-methods approach, combining quantitative pre- and post-test scores with a qualitative analysis
of students’dialogue logs and reflection notes. Findings suggest the package may be more useful compared to
traditional paper-based materials and has comparable operability between real and virtual equipment. Furthermore,
there was a tendency for improvement in both students’understanding and subject matter interest. Qualitative
evidence suggests that the experiential learning cycle assists students in transitioning from random trial-and-error
to systematic conceptual understanding of network structures. This study illustrates the potential of mixed reality

technology to provide effective, low-burden, practical learning environments in secondary education.
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