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Abstract—To address the problems of uneven infrastructure development, insufficient integration of platform tools,
limited teacher digital competence, and incomplete closed-loop teaching evaluation in educational digital transformation,
this study draws on the construction and teaching practice of the Data Fusion and Intelligent Analysis course under the
requirements of emerging engineering education. A collaborative pathway consisting of “infrastructure consolidation—
platform tool empowerment—teacher competence enhancement—closed-loop evaluation optimization” is proposed. The
course integrates smart teaching platforms, online experimental environments, large-model-assisted teaching tools, and
learning behavior analytics to support the digital restructuring of course resources, classroom interaction, personalized
learning support, and process-based assessment. The teaching practice shows that this pathway can improve teachers’
capabilities in digital instructional design and learning data analysis, while strengthening students’ autonomous learning,
engineering practice, and innovative abilities. In addition, learning data feedback enables the continuous optimization of
teaching content and evaluation mechanisms. The proposed pathway provides a practical reference for the digital
transformation of computer science courses in the context of emerging engineering education.
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