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Abstract

Formative assessment in computer science courses still faces several challenges, including limited
evaluation dimensions, delayed feedback, and insufficient personalized support. Drawing on
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teaching reform practices, this study integrates large language model-assisted assessment, a course
knowledge graph, and cognitive diagnosis into formative assessment, and develops an intelligent
assessment system. The system conducts multidimensional auxiliary assessment of open-ended re-
sponses and programming submissions, and combines a Q-matrix with the G-DINA model to gener-
ate diagnostic information on students’ mastery of knowledge points, which is then used to support
feedback and learning. A quasi-experimental study was conducted in a core professional course to
compare changes in assessment efficiency, learning performance, and feedback use between an ex-
perimental group and a comparison group, supplemented by interviews and classroom observa-
tions. The results indicate that the proposed mechanism helps shorten the feedback cycle, encour-
ages students to improve their work based on feedback, and provides evidence for instructors to
identify common learning difficulties and adjust teaching. The large language model is used only for
auxiliary preliminary assessment and diagnostic support, while key evaluative judgments are re-
viewed and confirmed by instructors.
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Figure 1. Overall architecture of the system
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Figure 2. Data flow diagram of formative assessment
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Table 3. The submission-diagnosis-feedback-review-improvement chain of a typical task
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