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Research on the Pathway of Deep Integration of Mathematical Modeling into Advanced
Mathematics for Cultivating Thinking Abilities
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Abstract: As a core public foundational course for STEM disciplines, Advanced Mathematics is deeply embedded in
the specialized curriculum systems of science and engineering students. The depth of students' mastery in this course
directly determines their professional academic development, bearing critical responsibilities in cultivating scientific
thinking and innovative capabilities. This study critically examines traditional education approaches and proposes an
innovative teaching model integrating mathematical modeling into Advanced Mathematics classrooms, with the explicit
objective of refining students' cognitive abilities through modeling-enhanced thinking processes. By implementing a
"3x3 Matrix" instructional framework, we establish profound connections between mathematical theories and real-
world applications, where problem-solving through mathematical modeling enhances discipline-specific learning. This
teaching model significantly improved students' mathematical modeling competencies, logical reasoning proficiency,
and innovation consciousness, providing a replicable paradigm for reforming STEM foundational curricula.
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