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Abstract—With the rapid iteration of Al tools and their now-efficient problem-solving capabilities in Advanced
Mathematics, the traditional teaching model emphasizing manual computation skills has become inadequate for the
demands of the era, necessitating urgent curriculum reform. This paper proposes a targeted strategy: preserving the
core framework of calculus while reorienting teaching from computational drills toward higher-order competencies—
mathematical reasoning, abstraction, modeling, and result verification—under the new objective of “understanding
principles, thinking critically, and applying effectively.” Two MOOCs were adopted for SPOC-based localized
instruction, with increased emphasis on formative assessment. Results show that students achieved an average score rate
exceeding 90% across all experimental chapters, and one-way ANOVA indicated no significant differences among three
instructors (p > 0.05), confirming the reform’s robustness and generalizability. A context-sensitive policy regulating Al
tool usage was also implemented to define appropriate boundaries for Al-assisted learning. This reform, balancing
foundational rigor with pedagogical innovation, has successfully modernized Advanced Mathematics for the age of
artificial intelligence.
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