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Abstract—There is a growing demand for interdisciplinary competencies among computer science students in the era
of artificial intelligence. Frontier interdisciplinary courses in computer science often face fragmented knowledge across
prerequisite and follow-up courses, coarse-grained competency indicators, and insufficient intelligent feedback during
engineering practice. This paper reports a teaching-research reform in the undergraduate course Introduction to Big
Data Analytics. A three-graph architecture covering course topology, fine-grained competency decomposition, and
course-to-competency mapping connects course knowledge and competency objectives. It further develops LLM-based
intelligent teaching services, including model recommendation, document evaluation, and course question answering.
Student learning is assessed via a project-driven rubric whose weights across knowledge, competency, and transferable-
thinking dimensions shift over the semester. Findings from two undergraduate cohorts indicate that the proposed model
helps break down barriers between related courses, and enhances students’ abilities in complex problem solving and
solution design.
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competency fusion
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