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Digital Empowerment with Three Transformations and Five
Cycles: Innovation and Practice in the Introduction to
Database Systems Course

Xiaoyan Liu

School of Software
Henan Polytechnic University
Jiaozuo 454003, China

Abstract—The "Introduction to Database Systems" course is a compulsory subject for majors such as computer science,
Internet of Things, data science and technology, and software engineering, aimed at cultivating students' capabilities in
database system design and development. The abstract and highly practical course content poses challenges to both
teaching and learning. By empowering pedagogical innovation with digital technology, we achieve digital resource
management, precise learning analytics, and intelligent teaching processes. Simultaneously, we introduce a SE learning
cycle model based on project-based teaching—including engagement, exploration, explanation, elaboration, and
evaluation—to stimulate students' autonomous learning interest and enhance their innovative thinking and practical
problem-solving abilities. Furthermore, we establish a diversified teaching evaluation system to ensure coverage of all
participants, all aspects, and the entire process. Through the integrated application of digitalization, projectization, and
diversification, we effectively optimize teaching and learning workflows, advancing the practice and development of

smart teaching
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