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Abstract—Database Principles and Applications is an important foundational course for computer-related and data
science majors, and SQL practical competence is essential for database design, complex query analysis, and
information system development. To address the problems of insufficient integration between theory and practice,
fragmented experimental tasks, delayed error feedback, and single-dimensional assessment in traditional laboratory
teaching, this study constructs a progressive experimental teaching framework oriented toward SQL competence
development. The experimental content is organized into three successive levels: basic verification, comprehensive
application, and project-based design. Meanwhile, SQL error feedback, a typical case repository, and diversified
process-based assessment are incorporated to guide students from basic syntax training to complex query analysis and
database project design. Teaching practice results show that, after the reform, the overall attainment rate of students
majoring in Data Science and Big Data Technology increased from 69.46% to 77.81%, while that of minor students
increased from 60.40% to 64.75%. The results indicate that the proposed teaching approach can effectively improve
students’ SQL practical competence and comprehensive database application ability, providing a practical reference
for experimental teaching reform in database courses.
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