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Abstract

Emerging Engineering Education places new demands on mathematics majors’ abilities in mathemati-
cal modeling, interdisciplinary application, scientific computing, and the analysis of complex problems.
Based on the current mathematics program, the syllabus and textbook of the Partial Differential Equa-
tions course, and relevant studies on teaching reform, this paper adopts the principles of backward
design and constructive alignment to integrate course objectives, content, learning tasks, and assess-
ment evidence. With Hadamard well-posedness as the organizing thread, the proposed curriculum
connects four components: models and initial-boundary value problems, analytical and qualitative the-
ories of classical equations, fundamentals of weak solutions and variational methods, and numerical
methods and interdisciplinary applications. It also establishes an alignment among competency re-
quirements, course objectives, learning tasks, and assessment evidence. Three instructional levels—
fundamental, advanced, and extended—are specified, together with two course configurations of 48
and 32 teaching hours. A one-dimensional heat equation is used to illustrate how mathematical mod-
eling, existence, uniqueness, continuous dependence, and numerical stability can be organized within
a coherent instructional unit. The design is further supplemented with Perona-Malik nonlinear diffu-
sion and physics-informed neural networks as extension projects, differentiated arrangements for
classroom instruction and supplementary reading in the 32-hour version, an online preparatory unit
in functional analysis, and a plan for collecting assessment data from a pilot class. As a curriculum de-
sign study, the effectiveness of the proposed framework remains to be evaluated through subsequent
teaching practice.
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Table 1. Comparison of the proposed curriculum with traditional and representative reform approaches
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