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[Abstract]

This paper proposes an interactive digital content solution designed to revitalize Korean traditional music education. It aims to
address the passive nature of conventional methods. To foster active engagement, we developed a multilayered learning structure
that combines a physical tangram puzzle, an interactive quiz, and a final virtual performance. The system utilizes Python with
OpenCV for real-time puzzle recognition, while the Unity engine manages the user interface. Upon successful completion of the
tasks, learners are rewarded with an immersive avatar performance, created within Unreal Engine using motion capture data. The
results of a pilot study involving 20 users indicated high satisfaction. A correlation analysis statistically verified that system
usability significantly impacts both educational effect and user satisfaction and that educational achievement is a key driver of
satisfaction.
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Table 1. Mean and standard deviation by user evaluation

category (5-point scale)

Standard
Category Mean(M) | Deviation

(s.D.)

Prior Awareness 2.63 1.21

Content Operation & Interface 4.59 0.67

Educational Effect & Learning Experience 4.09 0.85

Satisfaction & Interest Arousal 4.01 0.92
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