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[Abstract] Rapid advances in information technology have positioned virtual simulation as a key driver of

higher—education reform. Focusing on the core course Facility Environment and Control in

protected—horticulture programmes, this study addresses three persistent teaching bottlenecks: invisible plant
growth and development, inaccessible production—management scenarios, and impractical individual
experimentation. By integrating virtual simulation into curriculum design, delivery, and assessment, we
demonstrate significant gains in instructional quality and student practical competence. Implementation data and
learning—outcome analyses are used to derive targeted pedagogical recommendations that resolve
discipline—specific constraints, elevate teaching effectiveness, and ultimately enhance talent cultivation in
protected agriculture science and engineering.
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