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Abstract: Laboratory courses that focus only on prescribed testing steps provide limited opportunities to observe how
students make mix-design decisions and interpret results under engineering constraints. Using recycled concrete
incorporating steel slag as a teaching scenario, this paper organizes a project around material identification, mix-design
formulation, experimental checking, and scheme revision. The tasks progress from basic verification to integrated design and
open-ended inquiry. Laboratory records, successive mix-design versions, analytical reports, and oral presentations serve as
evidence for assessing procedural compliance, design reasoning, and teamwork. The paper specifies task boundaries, the
teaching sequence, and assessment criteria, offering a concrete project-based approach for a civil engineering materials
laboratory course.
Keywords: Civil engineering materials laboratory; Industry-education integration; Project-based learning; Recycled concrete
incorporating steel slag; Formative assessment
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Fig. 1 Task sequence from engineering constraints to learning evidence
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Fig. 2 Three-level laboratory tasks and competency progression
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Table 1 Assessment dimensions and evidence for the project-based laboratory
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Fig. 3 Assessment evidence and feedback process
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