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Abstract : In the context of the digital transformation of higher education in the new era, artificial intelligence
technology offers new possibilities for the reform of linear algebra course teaching. Linear algebra,
as a core foundational course in science and engineering, has long faced multiple challenges such
as abstract cognitive barriers, complex conceptual network structures, tight teaching time constraints,
and cumbersome calculations. This study focuses on the innovative construction of a visual teaching
model for linear algebra under Al empowerment and the classroom practice path, proposing to use
a knowledge graph as the cognitive navigation system, and to realize the visualization of abstract
concepts through dynamic geometry software and Al-driven animation tools, as well as to restructure
the organization of teaching content through structured teaching. By transforming the role of teachers
from content producers to teaching designers, a "cognitive navigation — visual expression — structural
integration — application embedding" integrated teaching model is constructed, providing a digital
solution that can be referred to for the teaching reform of mathematics foundational courses.
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