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Abstract

Against the backdrop of the deep integration of smart education and higher education, Advanced
Mathematics, as a core foundational course for petroleum-related majors, undertakes the important
mission of cultivating students’ logical thinking and supporting the learning of professional courses.
To address the pain points in traditional teaching—such as the difficulty in understanding abstract
knowledge, the disconnection between mathematics learning and professional application, and in-
sufficient interaction in large-class and combined-class teaching—this paper takes petroleum-re-
lated majors as an example to construct an “Al-empowered + multi-dimensional integration” smart
teaching model based on the OBE concept and the “three centers and one leading” educational phi-
losophy. Through the optimization of “three integrations” in teaching content, the construction of a
“Higher Mathematics +” smart resource library, the reconstruction of a “three-stage and five-step”
teaching process, and the improvement of a “four modernizations” evaluation system, the model
achieves in-depth connection between Advanced Mathematics and petroleum majors, effectively en-
hancing students’ mathematical thinking, engineering application capabilities, and innovative liter-
acy. Practice has shown that this reform model significantly improves teaching quality and students’
learning effectiveness, providing a replicable, practical example for the smart education reform of
foundational courses in science and engineering disciplines.
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Table 1. A “Four-Dimensional” evaluation system throughout the teaching process
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