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In the era profoundly transformed by artificial intelligence and big data technology, the teaching of
Advanced Mathematics — a foundational cornerstone across numerous disciplines — necessitates
a paradigm shift toward digitalization and intelligent transformation. This shift is pivotal for enhancing
the cultivation of higher—order thinking skills and resolving the systemic tension between large-scale
delivery and personalized needs. The prevailing conventional pedagogical model exhibits a systematic
mismatch: a uniform curriculum versus heterogeneous student needs, abstract theoretical exposition
versus intuitive comprehension, and summative assessment versus the complexity of formative
cognitive processes. This study aims to transcend these traditional limitations by constructing a novel
teaching paradigm centered on the "Multidimensional Data Perception — Intelligent Cognitive Diagnosis
— Dynamic Pathway Adaptation" framework. This paradigm deeply integrates Al-driven, in—depth
problem-diagnostic algorithms with behavioral pattern mining based on vast learning datasets,
thereby enabling precise characterization of individual learners' cognitive structures. Building upon
this, the system intelligently generates and dynamically adjusts a closed-loop, highly personalized
learning pathway encompassing objectives, content, methods, and evaluation. Application in practice
demonstrates that this model effectively facilitates a transition from teacher—centered knowledge
transmission to a learner—centered approach focused on competency development and value
guidance. It provides a systemic, theoretically grounded, and practically feasible solution for the reform
of Advanced Mathematics and other foundational STEM courses within the burgeoning wave of
educational intelligence.
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