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GenAI-Empowered Programming : Multidimensional Impacts and
Countermeasures of Generative Artificial Intelligence on Programming Education

WU Yuting, ZHANG Guojing, LIU Yuli
(School of Computer Technology and Application, Qinghai University, Xining 810016, China)

Abstract: Generative artificial intelligence (GenAl) technology is influencing programming education in multiple dimensions, providing per-
sonalized learning assistance to enhance student engagement and motivation, meeting the needs for autonomy and competence, and improving
teaching efficiency. However, there are issues such as reducing students’ critical thinking, sparking academic credibility controversies, and
difficulties in adapting to teacher roles. Therefore, teaching reform strategies are proposed to reshape teaching objectives, in order to cultivate
students’ GenAl collaborative ability, critical thinking, and innovative problem—solving skills. Firstly, the construction of the "Teacher Stu-
dent Machine (GenAlI)" tripartite interaction model advocates for "human—machine co shaping", where teachers shape the educational value
of GenAl, students collaborate with GenAl, and teachers focus on nurturing students and providing emotional support; Secondly, with proj-
ect—based learning as the core, a three—tier competency matrix teaching content is constructed using a workflow of "requirement analysis Ge-
nAl generation manual optimization" ; Finally, the innovation evaluation system implements hierarchical evaluation, focusing on higher—order
thinking and value shaping. Practice has shown that the proposed method provides a paradigm reference for programming education in the Ge-
nAl era and a new approach for cultivating comprehensive talents.
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Table 1 Dual impact of GenAl on programming education
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Fig. 1 Three—dimensional interaction model in programming educa-

tion
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