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Abstract 

Crisis engineering involves quickly making decisions that have high-stakes consequences, with 

uncertainty, pressure, and cognitive overload thrown in the mix. This exacting scenario is where 

crisis engineers struggle in the presence of technical training and emergency plans, and even more 

troubling, is that there is little to no effort made with HR systems to prepare people psychologically. 

HR systems remain option-developing mechanisms that mostly ignore the mindset and behaviours 

of the possible strategies to perform well when faced with crisis events. What this paper offers is a 

conceptual paradigm to support HR and management design of psychologically and situationally 

based interventions that increase cognitive readiness and situational awareness (the foundations of 

crisis performance). This study does not empirically or statistically employ a study or research 

methodology. Instead, the study brings together concepts of cognitive psychology, human factors 

science, and HR development (HRD) into a three-tiered intervention framework to examine how 

stress inoculation training, gamification, and cognitively based scenario-training tools can prepare 

engineering practitioners to perceive, act, and focus under future crisis conditions. The study shows 

the need to change the perception of HR from a transactional cost to a suitable strategic mechanism 

of psychological resilience. By embedding cognitive readiness in the design of HR systems, the 

organizational capacity to respond to a crisis can be improved, generating safety improvements and 

a healthy workforce that performs in extreme conditions. This paper represents a new direction for 

developing a crisis and crisis-performance-oriented workforce. 
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I.INTRODUCTION 

 

Crisis engineering - to apply taxonomy to managing rare but complex, high-risk situations, which include natural 

disasters, industrial failures, and technological failures [6][7]. Crisis engineering environments are characterized 

by situations that not only require technical competence but, dictated by time and urgency, direct action, situational 

awareness, and adaptability to stress [8]. Unfortunately, individuals charged with disaster management are often 

poorly trained, particularly in terms of assessing the psychological readiness of not only themselves but those 

whom they are leading to act more decisively.  

Real-world crises, such as the Fukushima nuclear disaster (2011) and the Bhopal gas disaster (1984), highlight 

that even as "technically competent" teams failed in performance for a host of reasons, including human 

coordination, distractions due to stress, and situational awareness. In each case, human factors contributed not just 

to failures on the part of technically competent teams but to the failure of a human approach that exacerbated 

damages to an already bad situation. These examples raise the specter of preparedness on HR's part, that they 

focus primarily on the technical aspect, and neglect the cognitive/psychological readiness to carry out their roles 

and responsibilities in a crisis [1].  

Human behaviour in crisis creates a psychological load that leads to cognitive strain, fatigue, tunnel vision, and 

the loss of creative or adaptive judgement [3]. However, it is particularly difficult to acknowledge in Crisis 

engineering situations that standardised training rarely prepares a professional to manage cognitive strain [10]. 

Professional organisations remain vulnerable to high risk, especially when their technical acumen appears to be 
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in good order; HR remains culpable in delivering sustainable preparedness as individuals and collective teams 

orient themselves to the mentally taxing demands of crisis engineering. While traditional HR practices might not 

change, the need for managers to think about HR in terms of psychological science and the demands of crisis 

engineering, and reshape the duties of decision-making and HR, leaders should prepare themselves and their teams 

[2]. 

Cognitive Readiness: Psychological Framing 

1.1. Cognitive Readiness 

Cognitive readiness is a form of mental flexibility and preparedness to function effectively when faced with 

demanding, high-pressure, and uncertain conditions [4]. Cognitive readiness is a term that originated in military 

and organizational psychology to describe the ability to sustain attention, manipulate working memory, make 

sense of the environment, and change strategies for decision making in chaotic, dynamic, and uncertain situations 

[5][9]. Cognitive readiness is a different construct from traditional competencies because it is less about what 

individuals know and more about how they think while under pressure. 

1.2. Components 

Four key components are attention control (the ability to maintain awareness of relevant cues), working memory 

under duress (the ability to hold and manipulate information under stressful conditions), sensemaking (the ability 

to formulate meaning in a complex situation), and the ability to be adaptable (rapidly change mental models) 

[11][15]. The theoretical underpinning of cognitive readiness includes Cognitive Load Theory, which examines 

how processing capacity is rendered ineffective under conditions of crisis; the Yerkes-Dodson Stress Performance 

Curve, which describes how moderate stress improves performance yet high levels of stress result in performance 

impairment; and Resilience Theory, which focuses on adaptive recovery and sustained performance [12]. 

1.3. Psychological roots 

To build cognitive readiness, an intervention should include subliminal training that is based on mental simulation, 

cognitive drills, and anticipatory thinking practices that capture real-world pressures [13]. These experiences 

enable individuals to rehearse engaging in a situation with a range of responses, and allow for an individual to 

mentally rehearse responses rather than be cognitively rigid, which often occurs in high-pressure situations [14]. 

In this regard, when preparing an HRD employee to effectively respond to the cognitive demands of crisis 

engineering, it is not an option. 

Situational Awareness: A Human Factors Perspective 

In general terms, situational awareness (SA) is the ability to recognize cues in the environment, understand their 

worth, and project their value to support action. Endsley's three-tier model defines SA as Perception (noticing the 

important elements), Comprehension (understanding the meaning), and Projection (projecting the future states). 

In crisis engineering, where circumstances are constantly changing and the stakes are life and death, SA becomes 

paramount for decision-making and teammates operationalizing more effective responses. 

Yet SA often collapses under stress. Information overload, competing cues, and cognitive disorientation 

overwhelm even highly competent practitioners, causing the decision-making to freeze or to be fundamentally 

faulty. From a neuropsychological perspective, brains can have bottlenecks in the speed of processing, impairment 

in multitasking (parallel processing) ability, and tunnel vision, which is an attenuated range of perceptual focus, 

that are very common responses to acute stress. These hamper the effectiveness of filtering the relevant data, 

prioritizing threats, and being adaptable in thinking.  

While much Human Resource (HR) practice currently emphasizes procedural knowledge in developing a 

capability (competency) framework, little or no emphasis is placed on the life-saving human factors of SA through 

education and structured practice (Training). Practitioners enter crises with significant cognitive collapse. 

Consequently, they have not practiced skills that enhance perception, meaning of cues, or even exercise foresight. 

As waves of cognitive chaos hit, situational awareness will invariably weaken and break down when there is no 

formal learning that can connect the adoption of situational awareness into practice. Integration of SA was a 

valuable experience in the HR suite and allowed cross-functionality of existing learning and knowledge through 

directed simulations and reflective feedback processes, which enhanced practical SA amongst the team when 

managing crisis issues and allowed for cognitive resilience. 
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Figure 1: Multilevel HR Intervention Framework for Cognitive Readiness and Situational Awareness in 

Crisis Engineering 

Figure 1 illustrates the three-tiered levels of HR engagement: Micro-Meso-Macro, in relation to increased 

psychological readiness in crises. The diagram outlines how different levels of engagement contribute to how 

cognitive readiness and situational awareness are fostered through strategic engagement. The flow goes from 

organizational stressors and crisis triggers, through to HR engagement modules, and then leads to 

outcomes/behaviours such as improved control of attention, faster decision-making, and adaptive response. At the 

Micro level, individual-based training strategies, such as stress inoculation and gamified experience, facilitate 

mental flexibility. At the Meso level, team-based strategies, such as communication drills and shared mental model 

identification, indirectly support group coordination. At the Macro level, organizational strategies, such as 

embedding policy and conducting crisis-readiness audits, integrate psychological resilience concepts into the 

organizational HR systems. The arrows differentially describe some of the interactions and feedback loops across 

levels, and how one platform for performance at a level could influence and support the performance at another 

level. This diagram provides an illustrative means of viewing how HR can move from an administrative or clerical 

role to strategic psychological enablers, an evolution in opportunity for organizations operating in volatile, 

ambiguous, and complex contexts. 

Developing HR Interventions: Multilevel Framework 

In order to facilitate cognitive readiness and situational awareness in crisis engineering, the procedures developed 

for HR interventions must be applied through micro, meso, and macro levels of the individual, team, and 

organizational systems. 

1.4. Micro level (Individual related) 

• Stress Inoculation Training: Based on the theory by Meichenbaum, individuals are subject to a 

manageable level of stress (vs distressed) to establish resiliency and performance in moments of pressure and 

stress. 

• Mindfulness and attention control training: Given the theoretical basis in attentional control, both can 

reduce anxiety, improve focus, and consolidate situational awareness periphery. 

• Gamified decision scenarios: Via cognitive-behavioural learning models, "gamified" situations can 

simulate the stress of real-time crisis decision-making in a very real way, which consistently invokes anticipatory 

thinking and adaptive decision-making. 

Target: Reduce cognitive overload and develop mental agility. 

Impact: More predominantly held confidence, improved reaction time, and fewer overall errors made. 

Table 1: Multilevel HR Interventions for Enhancing Cognitive Readiness and Situational Awareness 

Level Intervention Theoretical 

Basis 

Target 

Behaviour 

Expected Impact 

Micro Stress 

Inoculation 

Training 

Resilience 

Theory 

Stress 

tolerance 

Improved decision-

making under 

pressure 

Micro Mindfulness 

Training 

Attentional 

Control Theory 

Focus, 

emotion 

regulation 

Reduced cognitive 

overload 

Meso Shared Mental 

Model 

Workshops 

Team Cognition 

Theory 

Collective 

perception 

Enhanced team 

coordination 
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Macro Digital Twin 

Simulations 

Human Factors 

Engineering 

Scenario 

planning 

Organization-wide 

readiness 

assessment 

 

Table 1 provides a framework, depicting potential HR interventions that relate back to cognitive readiness and 

situational awareness of individuals at three organizational levels: Micro (individual), Meso (team), and Macro 

(organization). Each intervention can be tied to some psychological or cognitive theory, and each intervention 

provides clear delineation as per the target behaviour and crisis performance outcomes connected to each. This 

visualization helps HR practitioners, psychologists & training designers identify, deploy, and evaluate discrete 

strategies to build mental resilience and facilitate flexible decision-making in a pressure-filled environment. The 

table above emphasizes the applied nature of applying behavioural science to HR systems, moving from theory 

into practice and design. 

1.5. Meso level (Team/Department related) 

• Crisis Communication Drills: Build authentic shared awareness and openness towards errors. 

• Role-Rotation: Increase flexibility to reduce cognitive fixation. 

• Shared Mental Model Workshops: Improve team members' alignment of perceptions towards improving 

coordination.  

Target: Development of collaborative awareness and adaptive execution. 

Impact: Improved on-team symbiosis throughout performance under pressure.  

1.6. Macro level (Organizational Policy) 

• Crisis-Ready Audits: Assess psychological readiness outside of technical aspects. 

• Embedding Readiness in HRD: Establish cognitive competencies as part of the jobs people do. 

• Digital Twins/Scenario Rooms: Virtual rooms where a crisis can be imagined. 

Target: Evidence of the relationship between justice policy and incidents of psychological resilience. 

Impact: A future-ready, cognitively competent workforce. 

 

CONCLUSION 

 

Organizations can no longer depend solely on operational procedures and scientific methodology because 

engineering crises are inherently more complicated and unpredictable than ever before. Human cognition, more 

than anything else, becomes the critical bottleneck to progressing with a crisis response capability, especially 

when stress comes into play. This paper suggests that psychological readiness, particularly cognitive readiness 

and situational awareness, are core targets of an organization's HR strategy. If the Human Resource (HR) strategy 

adopts a more multilevel or multicomponent intervention model, HR can evolve from an organization's 

compliance function to its strategic capacity to build organizational resilience. The framework outlined here is 

based upon cognitive psychology, resilience theory, and human factors science and derives its utility from its 

pragmatism for volatile and high-risk sectors. Some examples of the types of interventions include stress 

inoculation training at the individual level and digital twin simulations at the organizational level. These 

interventions help shift the emphasis away from knowledge retention in favour of mental performance regardless 

of pressure. Conceptually, this model is applicable now and is unique and useful. The motivation for further 

conceptualisation and empirical analyses is to assess its effectiveness in emergency management, infrastructure, 

aerospace, or any sector reliant upon human performance and often subject to stress, uncertainty, and complexity. 

Competency models for HR will need to explicitly incorporate cognitive adaptability, resilience to stress, and 

perceptual awareness. If we can embed these factors in ways to measurably assess performance via KPIs and other 

valid measures, organizations will develop a workforce and the human capital they need to perform competent 

work under duress, which is far from trivial, but also mentally equipped for a crisis. 
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