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Abstract

With the rapid advancement of artificial intelligence (AI) technologies, traditional teaching models
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are experiencing transformative changes. This study uses the Sensor Technology course as a case
study to explore practical strategies for integrating the flipped classroom model within the context
of Al-driven education. By incorporating Al tools such as DeepSeek into the course design, the teach-
ing process is restructured to emphasize self-directed pre-class learning and interactive, applica-
tion-oriented in-class activities. This approach aims to enhance students’ comprehensive compe-
tencies through the cycle of “learning by doing, reflecting during doing, and innovating through re-
flection”. Focusing on shifts in pedagogical philosophy, the restructuring of instructional models,
and Al-supported instructional design, the study offers an in-depth analysis of the flipped class-
room’s impact on student learning outcomes. The results demonstrate that the Al-enhanced flipped
classroom effectively promotes active learning, facilitates deeper and broader knowledge acquisi-
tion, and strengthens practical engineering skills. These findings provide valuable insights for ad-
vancing reform in engineering education under the influence of Al technologies.
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Figure 1. Classification results of student learning performance in
prerequisite course Measurement and Control Circuits for Sensor
Technology based on DeepSeek
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Figure 2. Examples of knowledge retrieval in a DeepSeek-based
flipped classroom for Sensor Technology
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Figure 3. Assessment of learning outcomes in a DeepSeek-enabled
flipped course on Sensor Technology
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Figure 4. Al-Driven tracking of student learning behavior
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Figure 5. Online lab course and platform for Sensor Technology
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Figure 6. Al-Driven analysis and management of student learning progress on Zhihuishu
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