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Background & Purpose: Cognitive skills and abilities are fundamental
determinants of pilot performance, particularly in emergency and unforeseen
situations. Emergency conditions—characterized by increased cognitive load,
time constraints, and the need for rapid decision-making—demand a distinct
pattern of information processing and cognitive performance. Therefore, this
study aimed to identify, explain, and test a hierarchical model of pilots' cognitive
skills in emergency situations.

Methodology: This study was applied in nature and employed a descriptive-
correlational design using a structural equation modeling approach. The statistical
population consisted of active pilots employed by an aviation organization in the
Islamic Republic of Iran. Due to security considerations and limited access to the
target population, purposive sampling combined with the snowball technique was
utilized. Out of 90 distributed questionnaires, 80 usable responses were collected
and analyzed. Data were gathered using a researcher-developed, closed-ended
questionnaire; content validity was confirmed through expert assessment, and
reliability was verified using composite reliability. Data analysis was performed
using Partial Least Squares Structural Equation Modeling (PLS-SEM) via
SmartPLS software.

Findings: The hierarchical model of pilots' cognitive skills in emergency
situations comprises five main components and 32 indicators. These components
included attention (shifting, selective, distributed, focused, sustained, and
orienting attention), memory (short-term verbal, episodic, and visuospatial
memory; long-term visuospatial and verbal memory; and visuospatial and verbal
working memory), perception (visual monitoring; visual, auditory, and spatial
perception; recognition and estimation), executive functions (fluid reasoning and
problem-solving, cognitive flexibility, inhibition, planning, updating, decision-
making, processing speed, and mental rotation), and psychomotor coordination
(auditory and visual reaction speed). The final model demonstrated acceptable fit
across the measurement, structural, and overall model components, indicating the
model's adequacy in explaining the structure of pilots' cognitive skills during
emergency situations.

Conclusion: Safe and effective pilot performance during emergencies depends
not only on technical skills but also on a set of cognitive skills, including
attention, memory, perception, executive functions, and psychomotor
coordination. Accordingly, addressing these skills during the processes of pilot
selection, training, capacity building, and periodic assessment can help enhance
cognitive readiness and flight safety in emergency situations.
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