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Abstract

The BOPPPS teaching model, centered on outcome orientation and participatory learning, has been
widely adopted in higher education. However, in large-class settings, teachers continue to face prac-
tical challenges, including time-consuming lesson preparation, difficulties in real-time analysis of
classroom assessments, and insufficient personalized learning feedback. This study designed and
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developed an Al agent-enhanced instructional support platform deeply integrated with the BOPPPS
model. Across its six stages—Bridge-in, Objective, Pre-assessment, Participatory Learning, Post-as-
sessment, and Summary, the platform provides intelligent recommendations of contextual materi-
als, alignment checks for learning objectives, adaptive generation of pre-assessment items, differ-
entiated learning tasks and real-time question answering, multidimensional post-assessment, and
automated aggregation of instructional evidence. The platform adopts a human-Al collaborative
workflow in which all Al-generated outputs must be reviewed and approved by teachers before im-
plementation, thereby ensuring content quality and instructional safety. Experimental results indi-
cate that the platform significantly reduces teachers’ lesson preparation time, increases the frequency
of classroom interaction, and improves the timeliness of assessment feedback, offering an actiona-
ble approach to embedding Al technologies into structured instructional processes.
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Figure 1. Diagram of the BOPPPS and Al agent integration model
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Figure 2. Architecture of the teacher-led Al agent platform for BOPPPS instruction
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Figure 3. System-level prompts and foundational constraint code
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Figure 4. Participatory learning session
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