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Abstract
Against the backdrop of deep integration of educational digitalization and artificial intelligence,
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traditional evaluation in junior high school mathematics urgently needs to transform towards pro-
cess-oriented, precise, and developmental paradigms. Based on generative Al and the concept of hu-
man-computer collaborative evaluation, this study constructs a theoretical model of generative Al-
enabled human-computer collaborative evaluation for junior high school mathematics classrooms.
Oriented by core mathematical competencies, the model designs a three-level evaluation system
comprising “capability level-secondary dimension level-specific indicator level”, and integrates
three stakeholders—teachers, students, and Al—to form a closed-loop process of “preparation-eval-
uation-reflection”. By combining structured rubrics with large language models, the framework en-
ables fine-grained diagnosis and personalized feedback on high-order thinking skills such as math-
ematical abstraction, logical reasoning, and modeling application. A case study on “comparing charg-
ing plans using linear functions” demonstrates the model’s operability and application potential in
real teaching scenarios. The research indicates that this framework helps shift evaluation from “out-
come judgment” to “process support”, providing both theoretical foundations and practical pathways
for building a smart education ecosystem of “teacher-machine-student” ternary collaboration.
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Figure 1. Illustration of a generative Al collaborative assessment model
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