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Abstract

With the rapid development of artificial intelligence (AI) and the continuous advancement of emerg-
ing engineering education, digital circuit teaching faces new requirements in knowledge updating,
differentiated learning support and intelligent practice scenarios. Digital circuit is a fundamental
engineering course for electronic information majors, and it is essential for cultivating digital sys-
tem thinking, logic design methods and engineering practice ability. In response to insufficient con-
nection with intelligent electronic systems, imprecise learning diagnosis, limited utilization of ex-
perimental resources and weak process evaluation in traditional teaching, this study integrates out-
come-based education with learning science and constructivist learning theory. Through literature
analysis, reverse design of course objectives, reconstruction of teaching processes and technical
scheme modeling, an Al-enabled teaching reform framework for the digital circuit course is proposed.
The study further specifies the implementation logic of learning profiles, resource recommendation,
intelligent feedback and virtual-real integrated experiments, and discusses challenges concerning
data privacy, algorithmic bias, teacher training and resource construction. The proposed frame-
work can support precision teaching, engineering practice training and continuous improvement
in digital circuit education.
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Figure 1. Overall framework of Al-enabled digital circuit course teaching reform
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Table 1. Technical architecture of Al-enabled digital circuit course teaching system
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Figure 2. Implementation path of Al-enabled digital circuit course teaching
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