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Abstract

Traditional engineering education can hardly adapt to society’s demand for civil engineers in the
new economic era, and Internet technology provides new development opportunities for teaching.
Due to the lack of theoretical guidance, the construction of existing online open courses has fallen
into the path of dependence on the traditional teaching mode, with unclear course objectives, lack
of logic in knowledge arrangement, and insufficient depth of integration of teaching resources
and information technology. Taking the course “Construction of Water Supply and Drainage” as an
example, the article introduces the OBE concept in course construction, starting from the training
objectives and reversing the course design; creating course objectives based on the three-dimen-
sional graduation requirement framework of “knowledge, ability and attitude” of the Washington
Agreement; adopts “negative feedback”. The course objectives are created based on the three-
dimensional graduation requirement framework of “knowledge, ability and attitude” of the Wash-
ington Agreement. The new model organically integrates data analysis technology with course
teaching, collects data on learning conditions, and provides systematic and real-time decision sup-
port for teaching management and teaching design; performs multidimensional data analysis and
cross-domain correlation, and provides a basis for realizing personalized teaching and intelligent
teaching. The article outlines a theoretical framework for the construction of online courses for
civil engineering majors and an implementation route for empowering engineering education with
data science, which has the value of promotion.
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Figure 1. Decomposition path of online course objectives for Building Water Supply and Drainage Engineering
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Figure 2. Teaching objective control path—based on negative feedback closed loop control theory
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Figure 3. Three stage self-directed learning path
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Figure 4. Implementation plan for the online course construction of Building Water Supply and Drainage
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Figure 5. Learning progress data
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Figure 6. Acquisition, analysis and application of teaching big data
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