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Abstract

As a core foundational course for science, engineering, economics and management majors in institu-
tions of higher education, Advanced Mathematics is characterized by abstract theories, rigorous logic
and extensive applications. It serves not only as a crucial vehicle for cultivating students’ rational
thinking and mathematical literacy, but also as an essential prerequisite for students to learn subse-
quent specialized courses. The conventional teaching model, which centers on teacher lecturing, is
plagued by drawbacks including inadequate understanding of students’ learning status, insufficient
individualized instruction, difficulties in comprehending abstract concepts, delayed Q&A feed-back,
and disconnection between theoretical knowledge and professional applications. Leveraging strengths
such as big data analytics, intelligent diagnosis, adaptive learning, dynamic visualization, intelligent
interaction and automated grading, artificial intelligence (AI) technology provides vital support for
the pedagogical reform of Advanced Mathematics. Against the backdrop of modern information tech-
nology and Al, this paper makes full use of the Fan-ya online teaching platform of our university to
carry out a pedagogical reform experiment of Advanced Mathematics targeting engineering students
at our institution. It aims to explore and establish an innovative educational model for Advanced
Mathematics. A six-in-one innovative teaching model integrating “Al + Flipped Classroom + Inquiry-
Based Learning + Layered Teaching + Case Modeling + Blended Learning” is constructed, forming an
intelligent closed-loop teaching system covering pre-class, in-class and post-class stages. Taking three
difficult topics—multiple integrals, line and surface integrals, and infinite series—as the carriers, this
paper designs relevant teaching practices, and proposes implementation approaches and supporting
measures. It can serve as a reference for improving the teaching quality of Advanced Mathematics,
stimulating students’ learning initiative, and fostering students’ core mathematical literacy and inno-
vative capabilities.
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