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Abstract

Against the backdrop of the continuous advancement of educational digitalization strategies,
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generative artificial intelligence (Al) offers a new technological pathway for curriculum teaching
reform. As a key and challenging chapter in Advanced Mathematics, Space Analytic Geometry covers
vector operations, plane and spatial straight lines, quadric surfaces, and other topics, serving as an
essential foundation for specialized courses, such as electromagnetic field theory, antenna princi-
ples, and signal space analysis. This chapter places high demands on students’ three-dimensional
spatial imagination abilities; however, traditional teaching methods relying on static PPT presen-
tations and blackboard writing often fail to help students develop a complete spatial geometric in-
tuition. To address this issue, this paper takes the entire chapter of Space Analytic Geometry as the
reform subject and constructs a full-process teaching model supported by generative Al, encom-
passing “pre-class - in-class - post-class - evaluation”. This model integrates 3D visualization demon-
strations, electronic and information engineering case studies, and curriculum-based ideological
and political education elements. A quasi-experimental comparison was conducted between two
cohorts of students majoring in Electronic Science and Technology at a university, with unit pre-
tests and post-tests employed to assess teaching effectiveness. The results indicate that, within the
scope of this study’s sample, generative Al-assisted instruction contributes to lowering the thresh-
old for spatial cognition and improving students’ mastery of the chapter’s knowledge. Meanwhile,
teaching practice still requires attention to issues, such as Al hallucinations, reliance on Al tools,
and educational data ethics. This study may provide practical references for the digital teaching
reform of abstract chapters in Advanced Mathematics.
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Table 1. Teaching requirements for space analytic geometry in electronic science and technology major
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Table 2. Comparison of excellence rates and pass rates in unit tests between two student cohorts
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