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Abstract

In the age of digital intelligence, the value of programming courses extends far beyond coding. With
computational thinking as the core and human-machine collaboration as the basic paradigm, it fo-
cuses on cultivating students’ abilities to analyze problems, design solutions, and leverage Al tools
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to realize automated problem-solving. Therefore, the traditional “teacher-student” binary interac-
tive teaching model is no longer applicable to the current teaching objectives of programming courses.
To address prominent problems in current teaching—the conflict between large-class instruction
and personalized learning needs, the disconnect between traditional teaching content and contem-
porary developments, and the misalignment between assessment methods and comprehensive
ability evaluation—this paper proposes a “teacher-student-machine” ternary collaborative teach-
ing model. Under the guiding principle of “teacher-led, student-centered, machine-assisted”, this
model reshapes the roles and interactions of the three participants in regular teaching activities. It
has been systematically practiced and validated in programming courses, offering references for
the digital and intelligent transformation of other courses.
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Table 1. Role division and responsibilities under the “teacher-student-machine” ternary collaborative teaching model
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Figure 1. Overall design of “teacher-student-machine” collaboration
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Figure 2. Architecture of the digital-intelligent learning companion
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Figure 3. Correlation matrix of typical algorithms and basic programming knowledge points
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