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Abstract

This study establishes a novel blended teaching paradigm integrating “technology empowerment,
pedagogical innovation, and assessment optimization”, which takes the “Geometry and Linear Algebra”
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course as a practical platform and leverages the Rain Classroom smart teaching system. A compre-
hensive instructional framework including “pre-class self-directed exploration, in-class collabora-
tive deepening, and post-class outcome expansion” is systematically designed, and at the same time,
structured knowledge graph technology is deeply incorporated. This approach has achieved signif-
icant improvements in teaching efficiency and student engagement, which resulted in 525 teacher-
student interactions recorded, a 97.7% class attendance rate, and substantial enhancements in core
metrics such as knowledge mastery and teaching satisfaction. This teaching model not only effec-
tively cultivates students’ engineering practical thinking and self-directed learning abilities but also
demonstrates its effectiveness through quantifiable teaching data. It provides an exemplary imple-
mentation path and scalable practical experience for blended teaching reform in STEM (Science,
Technology, Engineering, and Mathematics) professional courses.
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