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Abstract

In the context of digital transformation and the development of emerging engineering disciplines, higher education is undergoing
a profound transformation from “knowledge delivery” to “competency cultivation.” However, traditional university mathematics
teaching is plagued by issues such as monotonous teaching modes, abstract content, weak interactivity, and poor practical
applicability, lagging behind the advancement of educational informatization. This paper analyzes the current state and challenges
of university mathematics teaching and explores the application of information-based software in mathematics instruction. By
leveraging numerical software, we mitigate the abstractness of theoretical knowledge and achieve content visualization; through
smart teaching tools, we construct an integrated “pre-class, in-class, and post-class” teaching model. The proposed approach aims to
cultivate students’ core competencies, drive pedagogical innovation, enhance teaching quality, and provide theoretical insights for
research on mathematics teaching reform.
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