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Abstract—To meet the demand for cultivating computational thinking and logical innovation ability of interdisciplinary
talents under emerging engineering education, this paper addresses prominent drawbacks of university mathematical
logic courses, namely outdated abstract contents, insufficient industrial cases and low efficiency of cramming teaching,
and constructs a complete curriculum reform scheme based on constructivism and deep learning theory. In terms of
content, a framework of ""one main line, one core and one expansion" is built around the separation and unification of
syntax and semantics, integrating propositional, first-order and modal logic, core deduction systems and four key
theorems as theoretical framework, supplemented by industrial cases of artificial intelligence and formal verification. A
three-in-one teaching mode combining lectures, seminars and flipped practice is adopted to guide students to construct
knowledge independently. Verified by three consecutive academic years of teaching data from Nanjing University of
Finance and Economics: after full implementation of the reform, the proportion of high satisfaction ratings above 95
points rose from 55.32% to 88.46%, and students’ recognition of teaching methods increased from 66.0% to 91.7%, with
all teaching evaluation indicators achieving remarkable positive growth. Teaching feedback indicates that the scheme
can reduce the learning threshold of abstract theories, link theoretical knowledge with engineering practice, improve
course satisfaction and students’ comprehensive abilities of modeling, reasoning and innovation, and provide referable
ideas for the optimization of similar mathematical courses for emerging engineering education.
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