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Abstract : This paper addresses issues in traditional mathematical statistics education—such as abstract theory,
passive learning, and disconnection from practice—by proposing an innovative teaching framework
that integrates programming technology (R language and Shiny library) with large language models.
The framework transforms abstract statistical theories into interactive and dynamic visual applications,
enabling students to actively develop statistical thinking through an "observe-hypothesize-verify"
inquiry—based learning process. Furthermore, a project-based learning (PBL) approach is adopted,
supported by large language models to assist instructors in designing personalized multi-level projects
and providing students with scaffolding support—including code assistance, idea generation, and
problem debugging—throughout project implementation. This reduces the difficulty of project-based
learning and fosters deep integration of theory and practice. The study aims to enhance teaching
effectiveness and cultivate versatile data analysis talents suited to contemporary demands.

Keywords : mathematical statistics; teaching reform; R language; Shiny; large language model; project-
based learning
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