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Abstract

To address the four long-standing core pain points in the teaching of the Data Structures course—
namely “pointer phobia,” “difficulty in understanding recursion,” “low debugging efficiency,” and
“lack of tiered instruction”—this study constructs a three in one intelligent teaching system that
integrates “PTA data perception, hybrid intelligent diagnosis, and Xuexitong platform intervention.”
By automatically collecting students’ learning behavior data through the PTA platform, employing
clustering analysis and an open source large language model (e.g., ChatGLM 6B) to diagnose learn-
ing difficulties, and relying on the Xuexitong platform for precise instructional intervention, a 16
week quasi experimental study was conducted with an experimental group (60 students) adopting
the above model and a control group (60 students) receiving traditional teaching. The results show
that the experimental group reduced debugging time by 33.3%, increased accuracy on pointer and
recursion related problem types from 55.3% and 49.7% to 76.8% and 71.2%, respectively, and cut
teachers’ repetitive question answering workload by 41.7%. The large language model achieved a
diagnostic accuracy of 86.9% on 153 code error samples, and the K Means clustering produced
three learning groups with good interpretability. Semi structured interviews indicated that stu-
dents in the experimental group generally recognized the relevance and practical value of the diag-
nostic feedback and resource recommendations. This study provides a replicable practice case for
the digital transformation of education in computer related programs.
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Figure 1. Framework of data-driven precision teaching system
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Figure 2. Data flow diagram of the bridging system
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