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Evolution of Surgical Skill Assessment Tools in Medical Education: From
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Abstract : The cultivation of surgical skills has long relied on apprenticeship—based experiential teaching. With
the advancement of standardized residency training and competency—based medical education,
subjective impressions alone can no longer satisfy the demands for fair, traceable, and improvable
assessment. The emergence of Objective Structured Assessment of Technical Skills (OSATS) marked
a shift in surgical skill evaluation from experience—driven judgment to scientific measurement. Its
core principle is to deconstruct complex procedures into observable behavioral dimensions, thereby
providing a shared language for instructional feedback. Subsequently, procedure—specific rating
scales, workplace—based assessments, simulation—based training, and video—based evaluation
have continued to evolve, expanding assessment frameworks from single instruments into multi—
context, multi-source composite systems. Over the past decade, computer vision and deep learning
technologies have been increasingly integrated into surgical education, giving rise to a new paradigm
of artificial intelligence (Al) - assisted assessment. This paradigm aims to enable automated analysis
through video or kinematic data, providing more immediate and consistent feedback. However, its
widespread implementation remains challenged by the lack of gold—standard labels, limited model
generalizability, insufficient interpretability, and uncertainties in data governance. This article reviews
the developmental trajectory of surgical skill assessment tools, synthesizing the evidence base
and practical barriers from OSATS to Al-assisted evaluation. It further offers recommendations for
implementation aligned with curricular and quality—-management needs, with the goal of informing
updates to surgical education assessment systems.
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