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Abstract: Construction safety education serves as a crucial measure to prevent construction accidents. A scientific and
reasonable system of educational content and an appropriate allocation of credit hours are key to ensuring the effectiveness of
safety education and the optimal allocation of educational resources. Based on Outcome-Based Education (OBE) theory and
cognitive theory, this study constructs a safety education demand model to identify specific educational needs. By combining
findings from relevant literature, 12 essential safety education components were identified. Principal Component Analysis
(PCA) was applied to reduce the dimensionality of these components, ultimately forming a structured safety education system
and a corresponding credit hour allocation plan. The research shows that construction safety education content can be

summarized into three dimensions: Safe Operation Capability, Proactive Risk Prevention, and Emergency Response and Legal
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Regulations. Based on empirical findings, the most effective structured education program allocates 16 credit hours to
Dimension 1 and 8 credit hours each to Dimensions 2 and 3. The conclusions of this study provide a theoretical basis and
practical reference for construction enterprises to systematically implement safety education.
Keywords: Construction safety management; Pre-entry safety education; Training content and duration
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Fig. 2 An OBE-Based Needs Model for Construction Safety Education
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Table 2 Supplementary Factors for Safety Education Content
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Table 9 Dual Mapping of Influencing Factors to Respective Dimensions in Construction Safety Education Content
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