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Abstract—Based on the dual background of new engineering construction and big language model driven teaching
reform, this paper aims at the core problems existing in the Python practice teaching of software engineering in colleges
and universities, such as the disconnection between content and industry, limited hardware facilities, insufficient
integration of production and education, blank application of large model, lack of hierarchy of practice system and one-
sided evaluation mechanism. Taking the '"Python Application Development" course of software engineering major in
Beijing Information Science and Technology University as the reform pilot, following the core concept of engineering
education certification, the optimization idea of ""hierarchical progression, case driven, cross integration, production and
education collaboration, and learning-centered" is established. A five-level progressive practical teaching system of
"basic practice-case practice-comprehensive application-interdisciplinary innovation-engineering practice'" has been
constructed, and a four-level real case base in the field of biomedicine has been jointly built by schools and enterprises.
Relying on the online cloud platform, the hardware bottleneck has been broken, and the teaching application boundary
of big language model "auxiliary rather than substitute" has been clarified. A ternary teacher team of "school software
engineering teachers, school bioinformatics teachers and enterprise engineers' was established, the production and
teaching integration training mode of "enterprise case driven + school and enterprise double teacher teaching + large
model specification assistance" was innovated, and an evaluation system combining process with result and multiple
participation of school and enterprise was established. The two rounds of teaching pilot practice show that the reform
effectively breaks the pain points of traditional teaching, the average score of students 'course practice assessment is
increased by 12.6 points compared with that before the reform, the comprehensive practical ability, learning enthusiasm
and industrial post adaptation ability are significantly enhanced, and the professional production and education
integration education mechanism is improved. The reform path proposed in this study fits the training orientation of
applied talents in local colleges and universities, and provides a replicable and generalizable paradigm for
interdisciplinary and industry-oriented programming practice teaching reform.

Keywords—Software Engineering; Practical Teaching System; Python Application Course; Bioinformatics;
Interdisciplinary Integration; Large Language Models (LLMs); Case-Based Teaching
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