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Abstract

Against the backdrop of the deepening implementation of the digital education strategy, this study
addresses the pain points of fragmented knowledge, disconnection from practice, and insufficient
personalization in the traditional “Environmental Biochemistry” course. Leveraging the Rain Class-
room Al platform, a five-dimensional teaching reform framework was constructed, encompassing
“content restructuring, integration of virtual and physical resources, intelligent diagnostic inter-
vention, teaching community collaboration, and diversified evaluation.” Through pre-class Al-
based learning diagnostics to dynamically adjust teaching starting points, in-class multi-modal in-
teractions to activate deep cognition, and post-class intelligent push notifications to achieve per-
sonalized expansion, a teaching model characterized by “data-driven, human-machine collabora-
tion, and teacher-student co-creation” was established. Practice has shown that this model effec-
tively enhances classroom engagement and teaching outcomes, improving students’ initiative in
learning and knowledge application abilities. However, challenges such as technological adaptation
and teacher-student adjustment remain.
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Figure 1. Knowledge graph-knowledge point details and associated content
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Figure 2. Example of pre-class diagnosis-in-class intervention-post-class extension
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Figure 3. Usage statistics of the rain classroom 24-hour intelligent learning companion
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Figure 4. Student personal ability assessment based on Rain Classroom platform
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Figure 5. Student competency assessment based on the Rain Classroom platform data
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