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Abstract

To address the issue of insufficient student engagement in advanced mathematics classrooms, we de-
sign a systematic participatory teaching strategy based on the BOPPPS teaching model, and take the
differential equations chapter (SIR model for infectious diseases) as an example. Through a closed-loop
design of “Bridge-in (contextual introduction) —» Learning Objectives (clarifying expectations) — Pre-
assessment (diagnosing starting points) — Participatory Learning (active exploration) - Post-assess-
ment (immediate feedback) - Summary (knowledge consolidation),” combined with real-world cases
and the use of Al tools like DeepSeek and Doubao to assist teaching, student engagement in the class-
room has been significantly improved. Practice shows that the experimental group outperformed the
traditional teaching group in terms of behavioral and cognitive engagement. This model provides a
replicable practical framework for the reform of advanced mathematics teaching, effectively shifting
the focus from “knowledge transmission” to “ability cultivation”.
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