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Abstract

The rapid development of artificial intelligence is driving the transformation of higher education
course instruction toward digital and intelligent paradigms. Traditional teaching of civil engineering
courses predominantly relies on classroom lectures and engineering practice, with instructional or-
ganization and decision-making heavily reliant on teachers’ experience. Consequently, the digital and
intelligent level of civil engineering course instruction requires further improvement. Therefore, it
is urgent to explore and define the effective empowerment models and pathways for the digital and
intelligent transformation of civil engineering course instruction. For the course Pavement and Sub-
grade Engineering, this study investigates the digitally empowered teaching model. We have estab-
lished a knowledge graph for the course, developed digital and intelligent teaching resources, and
implemented a data-driven evaluation system to achieve accurate assessment of students’ learning
status, recommendation of personalized learning paths, and dynamic updating of course resources.
On this basis, a smart course teaching platform has been constructed and refined, ultimately form-
ing a “One-Core, Two-Path, Three-Support” smart teaching model. The outcomes of the teaching re-
form demonstrate that this model increases students’ accuracy in mastering key concepts from 58%
to 86%, reduces learning duration by 28%, and significantly enhances students’ higher-order engi-
neering abilities and innovative practical skills. This study provides a valuable reference for the
digital and intelligent transformation of course instruction in Civil Engineering and Road, Bridge
and River-Crossing Engineering majors.
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Figure 1. Pathway for the innovative reconstruction of the teaching system of subgrade and pave-
ment engineering course enabled by digital intelligence
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Figure 2. Knowledge graph and teaching platform of the subgrade and pavement engineering course
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Figure 3. Schematic diagram of the iterative update process of teaching driven by digital intelligence
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Table 1. Functional composition of four teaching modules
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Figure 4. Comparison of student knowledge and competencies
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