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From Tool to Partner: Paradigm Shift of Engineering
Mathematics Teaching Driven by Large Language Models *

Xiaohan Yuan, Chuan Sun**, Ji Feng

Chongqing Normal University, Chongqing, China 401331

Abstract—As large language model (LLM) technology becomes increasingly integrated into higher education reform,
the opportunities and challenges it presents regarding the transformation of pedagogical paradigms are gradually
coming to the fore. This paper provides an in-depth analysis of a project focused on reforming the teaching paradigm
for engineering mathematics through the application of LLMs. By analyzing the status quo—characterized by rigid
traditional teaching methods, a disconnect between theory and application, and an outdated assessment system—the
project, grounded in constructivist and generative learning theories, designed a closed-loop process comprising
"problem-driven inquiry, intelligent feedback, generative assessment, and continuous optimization." Furthermore, it
established a "Teacher—Student—-LLM" tripartite collaborative model and developed a corresponding competency
profiling framework. Quantitative evaluation, based on the success rate of code implementation, demonstrated
significant improvement: following a semester of practical application, this metric rose from 40% to 85%. Ultimately,
the introduction of this "Teacher—Student-LLM" triangular collaboration model offers an effective solution for
engineering mathematics instruction, holding significant implications for fostering the healthy and intelligent
development of education empowered by large language models.

Keywords—LLM; engineering mathematics; software engineering; teaching paradigm; intelligent education
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