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Reconstruction of the Fundamentals of Digital Electronics Experiment Teaching
in Fire Engineering: A New Quality Combat Capability Perspective

Liu Ling'?

! China Fire and Rescue Institute, Beijing, China;
2 Key Laboratory of UAV Emergency Rescue Technology, Ministry of Emergency Management, Beijing, China

Abstract: Within the paradigm of "all-hazard and comprehensive emergency", the new-quality combat capabilities are
urgently required by China Comprehensive Fire and Rescue Force. However, traditional experimental teaching of
Fundamentals of Digital Electronics exhibits structural limitations: the teaching content lags behind the development of
digital and intelligent equipment, and the pedagogical hierarchy inadequately supports the cultivation of systematic
innovation competencies. Therefore, a "three-in-one" theoretical framework for experimental teaching is proposed based
on the "Peace-War-Teaching" integration. This framework adopts OBE as the orienting philosophy to anchor learning
outcomes, employs PBL as the curricular vehicle to orchestrate instructional content, and institutes CDIO as the
engineering pathway to standardize experimental workflows. In addition, a three-tier progressive experimental
architecture anchored in the core mission of fire alarm and patrol technology is designed, featuring the basic cognition,
comprehensive design, and innovative exploration layers. This framework establishes a capability evolution chain
extending from fundamental logic gate verification to complex System-on-Chip reconstruction. The teaching practice
proved that students' ability to solve complex engineering problems is significantly enhanced, thereby effectively
bridging the engineering training chain for future professionals. This model establishes a closed-loop cultivation system
that bridges theoretical cognition and practical combat literacy. It ensures the continuous supply of composite
professionals equipped with digital intelligence, thereby underpinning the evolution of new quality combat capabilities

required for complex emergency rescue tasks.

Keywords: New Quality Combat Capabilities; Digital Electronic Technology; Experimental Teaching
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