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Development of a UX-Based Industrial Safety Design Framework for
Cognitive Risk Factors in Manufacturing Workplaces
- Focusing on Two Chemical Manufacturing Workplaces -
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Abstract

Despite the continued human and economic losses caused by industrial
accidents in South Korea, existing industrial safety management systems
remain largely limited to regulation—centered, post—incident responses.
This study aims to develop a cognitive psychology —based industrial
safety design framework to address the mismatch between workers’
cognitive limitations and the working environment, a key cause of
recurring accidents in manufacturing settings. The research was
conducted through four stages: theoretical review, field investigation of
manufacturing  companies, framework development, and expert
validation. Cognitive psychology principles—including memory, attention,
perception, judgment, and behavioral induction—were applied to
industrial safety contexts, and key safety issues related to physical,
human, and cognitive factors were identified through on-site
observations and in—depth interviews with workers. Based on these
findings, a cognitive—centered industrial safety design framework was
developed and validated by design experts. The results indicate that the
proposed framework effectively enhances risk awareness and promotes
safe behavior by systematically addressing cognitive risk factors
overlooked in conventional safety management. This study presents a
practical approach that integrates user experience design and cognitive
psychology, providing a foundation for user experience—based safety

design models for accident prevention for manufacturing environments.
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