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Abstract

The rapid development of generative artificial intelligence (GenAl) is driving a paradigm shift in
computer science education. This paper focuses on the core foundational course of Data Structures
in computer science, analyzing its teaching characteristics—characterized by “high abstraction,
strong logic, and emphasis on practice”—as well as persistent challenges, including “students’ diffi-
culties in understanding, challenges in implementing individualized teaching, and disconnection
between theory and practice”. Building on this analysis, the paper systematically constructs a
“Three-Dimensions, Four-Stages” integration model framework for deeply incorporating GenAl
into Data Structures teaching. This framework spans three dimensions—teaching content, teaching
process, and teaching evaluation—and four progressive stages, ranging from tool assistance to cog-
nitive restructuring. Drawing on typical cases such as binary tree rotation and graph algorithm op-
timization, the paper elaborates on practical implementation plans, including heuristic instruc-
tional design based on GenAl, personalized learning path generation, and the construction of intel-
ligent practical environments. Furthermore, the paper addresses four ethical challenges arising
from this integration: the blurring of academic integrity boundaries, the risk of cognitive misguid-
ance due to model “hallucinations”, concerns over data privacy and algorithmic bias, and the poten-
tial weakening of students’ critical thinking and metacognitive abilities. Finally, the paper proposes
comprehensive countermeasures centered on “human-computer collaboration and intelligence en-
hancement”, encompassing “teaching paradigm transformation, enhancement of digital literacy
among educators and learners, and institutional and technical safeguards”. This study aims to pro-
vide systematic theoretical insights, actionable implementation pathways, and a comprehensive
ethical framework for reforming core computer science courses in the era of artificial intelligence.
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Figure 1. “Three-Dimensions, Four-Stages” integration model framework of generative Al empowering “Data Structure” teaching
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