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Abstract

In response to prominent problems in the Civil Engineering Materials course, such as the disconnect
between teaching content and industry, superficial industry-education integration, and insufficient
alignment between teaching methods and competency cultivation, and closely following the green
and intelligent transformation of the construction industry as well as the “dual carbon” strategic
requirements, guided by theories such as Outcome-Based Education (OBE), industry-education collab-
orative education, and Project-Based Learning (PBL), a course reform model of “Project-Through,
Dual-Track Linkage” is constructed. By restructuring industry-demand-oriented modular course
content, establishing a dynamic updating mechanism for loose-leaf textbooks, integrating green and
low-carbon concepts and Al technology; constructing a dual-track collaborative education mecha-
nism of “on-campus research supervisors + off-campus enterprise mentors”, promoting research-
feeding teaching and virtual-actual combined practice teaching; implementing project-through teach-
ing, and establishing a diversified evaluation system of “process + summative + innovative” assess-
ment. The reform effectively addresses the pain points of “learning not being applied, practice not be-
ing deep, and ability not being solid”, enhances students’ engineering practice and innovation capa-
bilities, and provides a replicable paradigm for the industry-education integration reform of applied
undergraduate civil engineering courses.
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Figure 1. Technical roadmap of teaching reform
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Figure 2. Experiment content modules and optimization
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