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Abstract Large language models (LLMs) and Al agents are currently in a developmental phase. This trend is driving
higher education to re-examine existing teaching paradigms. However, in actual teaching scenarios, there remains a
significant gap between the inherent rigorous logic of the curriculum system and the fragmented state of students' cogni-
tion. Meanwhile, the challenge of adapting to students' personalized needs and the sustainability bottleneck of teachers'

personal experience together constitute deep-seated obstacles in the current teaching reform. This study analyzes the
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aforementioned issues. Given the extremely high demand for system abstraction capability in the "Software Construc-
tion" course, this study selects it as a practical case. Leveraging the visual construction capability of the CloudRhino Al
platform, this study constructs a multi-agent collaborative framework, composed of instructional design, code design, and
exercise design agents. This framework abandons the point-based and fragmented tool mindset, not only using large lan-
guage models (LLMs) as the core engine but also deeply integrating retrieval-augmented generation (RAG) mechanisms
and tool-calling mechanisms. Its core logic can be summarized as transforming tasks such as lesson plan generation, code
correction, and compliance evaluation into industrializable "teaching workflows" through refined role division and task
decomposition. In the specific teaching practice of the "factory model," this framework successfully closed a complete
chain from top-level logical planning, through bottom-level example construction, to final end-point exercise validation.
Course practice has confirmed that the multi-agent-driven teaching system not only demonstrates strong compatibility
with university curriculum development (taking software engineering as an example) but also, to some extent, promotes a
paradigm shift in Al education research from "external tools" to "curricular elements.".

Keywords: Large Language Model; Al Agents; Software Construction; Multi-Agent Collaboration; Curriculum Development
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