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Abstract :

Keywords :

Emerging Engineering Education (EEE) emphasizes high—level, innovative, and challenging curricula, as
well as the cultivation of composite engineering competencies aligned with Outcome—-Based Education
(OBE). Against these requirements, traditional teaching of Object—Oriented Programming (OOP) shows
gaps—fragmented knowledge organization, weak practice contexts, a single-track assessment
system, and limited data support for improvement. In response, this study proposes a reform guided by
"EEE Orientation—Project—Based Learning—Generative—Al learning analytics": OBE is adopted as the
top-level framework; the content system is reconstructed via knowledge graphs; a progressive project
suite is designed and delivered in a blended format; and generative Al is applied on the instructor side
for learning diagnostics, differentiated feedback, and goal—attainment monitoring, forming a closed
Teach - Learn - Assess - Improve loop. Across three teaching iterations, students demonstrated higher
mastery of key topics (e.g., inheritance and polymorphism), improved attainment in comprehensive
projects and code—quality metrics, and significantly enhanced engineering practice and self-directed
learning abilities. The model provides a useful reference for advancing the continuous improvement of
Generative—Al - enabled core programming courses within the EEE context.
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