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Abstract

Against the backdrop of the ongoing digital-intelligent transformation and the national agenda to
build a strong education system, traditional advanced mathematics instruction in higher education
faces structural challenges, including superficial adoption of digital tools, limited depth of interdis-
ciplinary integration, and an overly simplistic evaluation framework. This study proposes a novel
teaching reform paradigm driven by the dual engines of digital-intelligent empowerment and inter-
disciplinary integration. In the empowerment strand, learning behavior data collected via plat-
forms such as Superstar Learning (Xuexitong) and Wisdom Tree are leveraged to construct multi-
dimensional learner profiles, enabling tiered resource delivery and precision teaching based on di-
agnostic identification of knowledge gaps. Al-assisted tools are employed to reshape heuristic
teacher-student interaction and foster a collaborative smart teaching and research community. In
the interdisciplinary strand, authentic contextualized cases integrating mathematics with other dis-
ciplines embed abstract theoretical constructs into real-world scenarios, thereby strengthening
students’ capacity for knowledge transfer and complex problem-solving. Practical implementation
demonstrates that this model effectively reconciles the tension between large-scale education and
individualized cultivation, significantly enhancing students’ awareness of mathematical application
and their innovative thinking. The proposed approach offers a feasible and scalable solution for the
digital-intelligent upgrading and interdisciplinary collaborative education of advanced mathemat-
ics curricula in general undergraduate institutions.
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