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Abstract—To address the problems of data fragmentation across '"pre-class, in-class, and post-class" stages, delayed
feedback, and insufficient personalized support in traditional university classroom teaching, this study designed and
implemented a generative artificial intelligence (GenAl)-based full-process closed-loop instructional system. The system
is constructed based on the "Data-Insight-Decision-Evaluation (DADE)" closed-loop model, adopts a front-end/back-end
separated architecture, and integrates large language models (LLMs) to enable intelligent empowerment of the entire
teaching process. In the pre-class stage, the system utilizes knowledge graphs and historical data for targeted prediction
of teaching difficulties; during the in-class stage, it achieves second-level feedback and learning situation visualization
through real-time semantic analysis; in the post-class stage, it generates adaptive exercise paths based on dynamic
competency profiles. A controlled experiment conducted in the "Principles of DSP Controllers" course demonstrated
that the system significantly improved students' academic performance (p<0.001, Cohen's d=1.407), particularly helping
lower-performing students achieve grade reversals. The results validate the effectiveness of the DADE closed-loop model
in addressing the challenge of scalable personalized instruction and provide a referential technical paradigm for the
engineering implementation of data-intelligent teaching systems.

Keywords—Generative Artificial Intelligence (GenAl); DADE Closed-Loop Model; Intelligent Instructional System;
Data-Driven Instruction; Personalized Learning
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