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Design and Empirical Study of an Intelligent Agent for Elementary School Math Unit

Homework Based on Learning Progression
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Abstract: In the context of digital transformation and the "double reduction” policy, homework, as an extension of
teaching, has a direct impact on academic quality. This paper addresses the issues of "one-size-fits-all" and "high quantity
but low quality” in primary school mathematics homework. From the perspective of learning progression, it builds an
intelligent agent for mathematics homework design. Through human-machine collaboration, it generates pre-learning
homework to diagnose learning situations, determines students' unit starting points based on the solo hierarchy, generates
personalized homework according to these starting points, and uses Socratic dialogue for tutoring. The intelligent agent
corrects and records students' errors, and evaluates students' thinking structure level based on learning data. Preliminary
experiments show that this intelligent agent can provide students with personalized learning paths and assist teachers in
individualized teaching. It provides theoretical and practical guidance for Al-enabled homework design.
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