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Abstract

As a pivotal direction in the digital transformation of higher education, virtual simulation-based experimental teaching has become
a cornerstone for reforming laboratory instruction and cultivating high-caliber professionals. The adoption of international standards
provides institutional safeguards for standardizing, interoperating, and sustaining this pedagogical approach. This study explores the
development of a virtual simulation experimental teaching framework through three dimensions—technical architecture, curriculum
design, and assessment mechanisms—guided by ISO/IEC, IEEE, and SCORM standards. By establishing a globally compliant
teaching model, it achieves unified resource sharing and learning experiences, thereby enhancing the openness and scalability
of experimental education.The study indicates that the high-quality development of virtual simulation teaching requires reliance
on standardized technical platforms, intelligent teaching resources, and interdisciplinary faculty teams. It also emphasizes the
establishment of an application-oriented talent cultivation system through industry-academia-research collaboration mechanisms,
providing reference pathways for the digital transformation and international development of higher education.
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