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Abstract

“Mathematical Physical Equations” is a core foundational course for engineering majors such as pe-
troleum, geology, and exploration. The course content combines theoretical abstraction with engi-
neering application, and requires students to have a high level of mathematical foundation and log-
ical thinking. In long-term frontline teaching, it has been found that courses generally have practical
problems such as rigid teaching design, insufficient alignment between teaching content and profes-
sional needs, significant differences in student learning stratification, and lack of effective supervision
in the process of self-directed learning. In order to effectively improve the quality of classroom teach-
ing and truly implement the teaching philosophy of “learning-centered”, this article is based on the
characteristics of our university’s engineering majors, and carries out teaching paradigm reform from
four dimensions: optimizing classroom teaching design, differentiated teaching by major, guiding self-
directed learning at differentlevels, and conducting diversified assessments throughout the entire
process. Combining core knowledge points such as variable separation method and integral transfor-
mation with classroom practice, integrating task-driven, software-assisted teaching, and group ex-
ploration mode, it explores new classroom teaching paths that are suitable for the training objectives
of new engineering education. Teaching practice has shown that reform can effectively resolve curric-
ulum difficulties, narrow the gap in learning situations, strengthen knowledge application abilities,
and effectively promote the transformation of the classroom from “teacher lectures” to “student deep
learning”. It can provide practical references for optimizing the teaching of similar engineering math-
ematics and physics courses.
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Table 1. Comparison of final grades between two teaching classes under two teaching modes
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Table 2. Comparison of classroom participation of students in two classes under two teaching modes
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