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Abstract: Against the backdrop of rapid advances in big data, artificial intelligence, and educational digitalization,
developing diversified blended teaching models tailored to engineering colleges has become a strategic imperative
for enhancing talent development quality. Grounded in the evolving demands—driven by emerging technologies—on
engineering graduates' knowledge structures and practical competencies, this paper centers on student development,
prioritizes hands-on engineering practice and applied skill cultivation, and proposes a data-informed, Al-enhanced, and
seamlessly integrated online-offline teaching model. The model systematically spans three pedagogical phases: pre-
class preparation, in-class implementation, and post-class consolidation. Within these phases, project-based learning,
laboratory experimentation, case studies, and authentic engineering tasks are coherently embedded into the curriculum.
Empirical implementation demonstrates measurable improvements in students' classroom engagement, engineering
practice proficiency, and overall course learning experience. Furthermore, engineering institutions must strengthen their
digital resource infrastructure and educational data governance frameworks, progressively establishing a standardized,
dynamically evaluated, and continuously refined teaching mechanism—thereby offering a scalable and actionable
pathway for advancing university-level teaching digital transformation.
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