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Abstract

The concepts of eigenvalues and eigenvectors in linear algebra are abstract, making them both key
teaching focuses and challenges. Traditional teaching often approaches them through pure mathe-
matical derivation from the perspective of matrix diagonalization, which can easily lead students to
“know the how but not the why and wherefore” of their application. Therefore, this paper proposes
and systematically implements an innovative teaching scheme centered on interdisciplinary Project-
Based Learning (PBL). It employs the compartmental model (SIR model) from epidemiology as a
through-line project. Starting from the real-world problem of dynamic system stability, it guides
students through the complete micro-process of scientific research: “problem modeling — lineari-
zation analysis — eigenvalue calculation — physical interpretation —» extended exploration”. Nota-
bly, this design visualizes and contextualizes abstract mathematical concepts, thereby clarifying the
fundamental role of eigenvalues in determining system evolution behaviors (growth, decay, oscil-
lation). Consequently, it has effectively enhanced students’ abilities in mathematical modeling, in-
terdisciplinary thinking, and comprehensive problem-solving skills. Furthermore, this paper thor-
oughly examines each aspect including the theoretical foundation, instructional design, implemen-
tation process, and assessment feedback. Thus, it also provides a replicable and scalable paradigm
for application-oriented teaching reform in linear algebra.
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