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Abstract: In the discipline of civil engineering, in-situ testing technology, as a core means of ensuring structural
quality and safety, is rapidly advancing toward intelligence and digitalization with technological development. This
transformation brings both opportunities and challenges to engineering education. Taking the course “Modern In
Situ Testing Technology” as an example, this study aims to promote the systematic restructuring and innovative
practice of the teaching system. Through multidimensional analysis, it reveals the current shortcomings in bridging
theory and practice and adapting to technological updates, and proposes a comprehensive reform plan encompassing
conceptual innovation, methodological innovation, content iteration, and evaluation optimization. The course system
constructs an integrated “theory-technology-practice” structure, incorporating cutting-edge technologies such as

distributed optical fiber sensing and drone surveying into teaching. Methodologically, it introduces project-driven
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learning, flipped classrooms, and virtual simulations to enhance students’ initiative, critical thinking, and practical
abilities. In terms of evaluation, it establishes a dynamic mechanism centered on engineering skills and innovative
thinking to achieve precise assessment. Quasi-experimental research results indicate that this plan significantly
improves students’ professional competence and innovation capabilities. This study not only provides a practical

guide for the modernization of civil engineering education but also offers a reference paradigm for curriculum

reform in other engineering disciplines.
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