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Abstract

In the era of the New Engineering Discipline, traditional advanced algebra courses must urgently
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integrate with modern engineering technologies to enhance students’ practical application skills.
This paper uses kernel methods in machine learning as a case study to explore how case-based
teaching can innovate the teaching model of advanced algebra, fostering a deeper understanding
and application of advanced algebra concepts among students in the Applied Statistics program. By
introducing support vector machines, the paper systematically explains the role of kernel functions,
feature space mapping, and associated algebraic operations in high-dimensional data analysis,
thereby helping students better grasp the practical applications of advanced algebra in data analy-
sis. Teaching feedback indicates that case-based teaching has improved students’ mastery of key
advanced algebra concepts, facilitated a more effective integration of theory and practice, and thus
fostered a deeper connection between advanced algebra and modern engineering technologies.
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