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Abstract

Against the backdrop of the deep integration of new engineering and innovation and entrepreneurship education, advanced
mathematics, as a core basic course for cultivating talents in science and engineering, urgently needs to shift its teaching paradigm
from knowledge transmission to the empowerment of innovation capabilities. Based on constructivism and the theory of inventive
problem-solving (hereinafter referred to as TRIZ), this paper proposes the conception of a three-in-one teaching model of “teaching
- competition - project” for the cultivation of innovation ability in advanced mathematics. It aims to consolidate innovative thinking
through classroom teaching, drive problem awareness through subject competitions, and promote in-depth exploration and the
transformation of achievements through scientific research projects. Achieve a spiral ascent of knowledge, ability and value. Through
the two-stage four-integration teaching design, the competition real questions and scientific research cases are decomposed in reverse
into micro-projects and embedded in the course progress.
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