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Abstract

To address the three problems existing in Advanced Mathematics teaching in application-oriented
universities, namely “the overemphasis on deduction rather than application, on lecturing rather than
inquiry, and on summative results rather than learning process”, this paper proposes and implements
a three-dimensional innovation in teaching reform based on “content - method - assessment”, and
clarifies the implementation path of artificial intelligence (AI) empowerment. In the content dimen-
sion, redundant proofs and tedious derivations are condensed, professional application cases and
classroom introductions are reconstructed, and review classes are upgraded into advanced sessions
for knowledge integration and interdisciplinary connection. In the method dimension, a blended
teaching loop of “pre-class diagnosis - in-class intensive lecturing - after-class tutoring” is built on in-
telligent teaching platforms such as Rain Classroom; artificial intelligence technologies, including
intelligent analysis of learning behavior data, intelligent test paper assembly, automatic generation
of variant exercises, natural language processing-based question answering, and dynamic visualiza-
tion with mathematical software, are applied to achieve precise diagnosis, intelligent resource supply,
and intuitive presentation, with two class periods per chapter devoted to brainstorming seminars to
stimulate students’ inquiry and collaboration. In the assessment dimension, a competency-oriented
multi-dimensional evaluation system is constructed, and process data drives a closed loop of “evalua-
tion - feedback - improvement”. Practice shows that the reform has increased students’ classroom par-
ticipation, deepened their conceptual understanding, and significantly enhanced their ability to apply
and transfer knowledge, which can serve as a reference for Advanced Mathematics teaching reform in
similar application-oriented universities.
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Table 2. Manifestation of artificial intelligence empowerment throughout the whole teaching process of advanced mathematics
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Table 3. Arrangement of “brainstorming class” topics for each chapter of advanced mathematics
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