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Abstract

Against the backdrop of deepening reforms in the enrollment system of higher vocational education,
the diversification of student backgrounds has become a prominent challenge in teaching courses
related to artificial intelligence. This paper addresses the dual differences (horizontal differences in
professional background and vertical differences in student level) existing in the mixed-class teaching
of Robotics Engineering and Intelligent Manufacturing majors. Taking the “Artificial Intelligence
Technology” course as a vehicle, it proposes a teaching reform model of “dual-dimensional diversion
guidance + tiered project-driven + value-added multi-dimensional evaluation”. Through modular con-
tent reconstruction, the “black and white box” teaching strategy, and the formation of “1 + 1 + 1” het-
erogeneous teams for project collaboration, this course addresses these dual differences. Based on a
quasi-experimental research design, this study established a parallel class using traditional teaching
as the control group and the reformed class as the experimental group, constructing a three-dimen-
sional assessment system covering “knowledge mastery, practical ability, and innovative thinking”
across the pre-, mid-, and post-course stages. Empirical data were analyzed using statistical meth-
ods including analysis of variance (ANOVA) and multiple linear regression. The statistical results
reveal significant bidirectional structural differences in foundational theory and practical prefer-
ences among students from different enrollment pathways (P < 0.01). Controlling for initial aca-
demic levels, students in the experimental group demonstrated significantly higher semester value-
added growth in engineering practice and innovative thinking compared to the control group (P < 0.05).
Multiple regression analysis further confirms that this tiered complementary collaboration model ex-
erts a significant positive explanatory power on the comprehensive capacity enhancement of diverse
students, providing a rigorous empirical paradigm for differentiated and integrated teaching of Al
courses across new engineering disciplines.
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Table 3. “Black and White Box” graded teaching strategy
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