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Abstract—Driven by the advancement of the national education digitalization strategy, Large Language Models (LLMs)
are reshaping fundamental computer education. Addressing persistent challenges in C language courses—such as high
knowledge abstraction, delayed feedback, and singular evaluation frameworks—this study proposes a novel
"human-machine collaborative" teaching paradigm integrating constructivist theory, tailored for applied universities.
The research constructs a "Teacher-Student-Machine" ternary interactive ecosystem. By introducing Prompt
Engineering, establishing Al-based phased guidance with real-time feedback, and reconstructing an evaluation system
centered on process interaction, the study achieves a systemic reshaping of traditional teaching. Data from a
double-blind experiment involving 86 Computer Science students from the Class of 2024 indicate that this approach not
only reduced the final exam failure rate by 8.5% year-on-year but also significantly enhanced students' logical
capabilities and code output in solving complex engineering problems. The study concludes that transforming large
models into "digital teaching assistants" and "cognitive scaffolds" effectively lowers cognitive load and facilitates the
student's transition from a mere code artisan to a system designer equipped with higher-order computational thinking,
providing a reproducible practical path for programming education reform in the Al era.
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