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Abstract

In response to common challenges in teaching Ordinary Differential Equations (ODEs), such as the
abstract nature of concepts, difficulties in student comprehension, and lack of learning motivation,
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this study designed and implemented a teaching model based on the problem-oriented learning
philosophy. Taking the core content of “first-order differential equations” as the vehicle, this model
guides students through a complete inquiry cycle of “problem identification, model establishment,
mathematical solution, result interpretation, extension and transfer” by designing problem scenar-
ios closely linked to real-life situations, engineering contexts, and scientific frontiers. This process
is supported by teaching organizational forms such as group collaboration, classroom debate, and
multimodal presentation of outcomes. After a complete round of teaching practice, a comprehen-
sive evaluation was conducted using quantitative tests, questionnaires, in-depth interviews, and
classroom observations. The results indicate that the problem-oriented teaching model can signifi-
cantly enhance students’ classroom engagement, depth of conceptual understanding, and compre-
hensive abilities in mathematical modeling and solving practical problems. Simultaneously, this
model helps improve students’ learning experience and strengthen their intrinsic motivation. This
research provides a practically tested design scheme and implementation path for the teaching re-
form of ODEs and even other theoretical mathematics courses, offering certain reference and pro-
mote value.
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