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Research on Modular Construction of Big Data Courses for Civil Engineering from the

Perspective of Emerging Engineering Education

ZHANG Xiao—yong, LONG Jian-xu, WANG Zhuan, WANG Yi
( Guizhou Communications Polytechnic University, Guiyang Guizhou 551400, China)

Abstract: Against the backdrop of the ongoing scientific—technological revolution and industrial transformation, Emerging

Engineering Education ( EEE) imposes higher demands on civil engineering talent development. Traditional curricula

struggle to meet the industry’s digital transformation needs, often exhibiting misalignment with practical requirements.

Guided by EEE’s core principles of “interdisciplinary integration and demand orientation” , this study reconstructs the

course “Big Data Technology and Applications in Civil Engineering” with professional competency as the central focus. It

first identifies new occupational roles and competency demands driven by big data in civil engineering. Addressing prior

shortcomings—fragmented knowledge structure, weak practical components, and monolithic assessment—a “ competency —

based, modularly integrated, project —driven” course model is established. Content is organized into three modules

(foundational literacy, technical application, engineering practice ) , each comprising targeted competency units. Authentic

engineering projects thread through the entire instructional process, supported by a comprehensive evaluation system

integrating formative and diversified assessments. Practice has shown that this curriculum system has effectively enhanced

students > data literacy, cross — disciplinary integration capability, and competence in solving complex engineering

problems, providing valuable references for civil engineering curriculum reform under the EEE paradigm.

Key words: emerging engineering education; competency — oriented; modular course; civil engineering; big data

technology and applications
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