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Abstract—In the conventional instruction of programming-oriented courses, predominant challenges include teacher-
dominated didactic lecturing, difficulties in concretizing abstract concepts, delayed and ineffective feedback, and passive
learning. To address these core issues, this study proposes a quadruple integrated collaborative teaching model titled
"Teacher-Leader-Al-Resources', which is grounded in Constructivist, cognitive load theory and social constructivism
learning theory. By contrasting the shortcomings of traditional instructional paradigms and incorporating the distinct
features of programming-oriented curricula, this research designs and implements Al-integrated teaching scenarios. We
carried out a one-semester controlled experiment involving two classes from four majors.The two experimental classes
earned 2.50 and 4.82 more points than the control class, with pass rates higher by 3.69% and 1.88%, and excellence rates
up 8.00% and 29.15%. 39.13% students reported improved problem-solving efficiency under Al-assisted teaching, and

23.91% better grasped complex programming concepts. This method supports students’

guides intelligent transformation of programming teaching.

knowledge construction and
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