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Abstract

In response to the new requirements for cultivating innovative talents posed by the rapid evolution
of electronic information technology, this paper undertakes a systematic teaching reform of the Dig-
ital Electronics course, guided by the core principle of “integration of scientific research and educa-
tion”. Addressing issues such as outdated course content, the disconnect between theory and prac-
tice, and insufficient training in students’ scientific research thinking, the reform proceeds along
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three main paths: first, restructuring the fundamental teaching system to strengthen the cultivation
of engineering thinking and a systems perspective; second, deeply integrating cutting-edge scien-
tific research achievements represented by memristors and designing graded teaching cases; and
third, establishing an integrated platform for theory, simulation, and remote experimentation that
embodies the integration of research and education. Practice has shown that the reform effectively
stimulates students’ learning interest and initiative, significantly enhances their innovative design
capabilities, engineering practice literacy, and preliminary scientific research abilities, providing a
replicable model for the deep integration of research and education in fundamental courses within
the electronic information field.
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1-V: Amplitude = 0.5 V, Frequency = 1 Hz, Offset = 0.0 V
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Figure 1. Memristor hardware board and its voltage-current characteristic curve
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Figure 2. Logic circuit diagram of the memristor-based AND gate and OR gate
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