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Abstract

With the continuing digital transformation of higher education, virtual simulation has become an im-
portant vehicle for experimental teaching in computer science courses. To address the weak align-
ment among course outcomes, experimental tasks, and assessment evidence in existing studies, this
paper reviews domestic and international research on Outcome-Based Education (OBE), virtual sim-
ulation, and their integration, and proposes a reform framework linking intended outcomes, experi-
mental tasks, process data, attainment assessment, and continuous improvement. A process-schedul-
ing experiment in an Operating Systems course is then used as a concrete case. Expected outcomes
concerning algorithmic understanding, solution design, performance analysis, and engineering prac-
tice are mapped to pre-class diagnosis, simulation-based inquiry, parameter comparison, report-
based argumentation, and reflective improvement. An evidence scheme combining platform process
data, pre- and post-tests, report rubrics, and student questionnaires is also specified. This case study
translates the abstract framework into an actionable, observable, and iterative implementation path-
way, offering a reference for reforming virtual simulation-based experimental teaching in computer-
related courses.
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