
 

 

 

 

1.1. Background 
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 Human Factors and Performance Optimisation: This research area focuses on 

understanding the human element in safety critical industries, including factors such 

as cognitive processes, decision-making, workload management and situational 

awareness. It aims to enhance human performance, minimise errors and improve 

safety outcomes. 

 Fatigue Management and Sleep Health: Research in this area examines the impact 

of fatigue and sleep deprivation on performance and safety in safety critical 

industries. It explores strategies to manage fatigue, promote healthy sleep habits and 

design work schedules that optimise alertness and reduce the risk of accidents. 

 Safety Culture and Organisational Factors: This research area investigates the 

role of safety culture, leadership, communication and organisational practices in 

creating a safe work environment. It explores how to foster a strong safety culture, 

improve safety-related behaviours and enhance safety management systems across 

industries. 

 Technology Integration and Automation: Research in this area focuses on 

understanding the integration of technology and automation in safety critical 

industries. It examines human-machine interaction, usability, training needs and the 

impact of automation on performance and safety. The aim is to optimise the design 

and implementation of technology to enhance HP and mitigate risks. 



 

 

 

1.2. Research Problem 
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 Cognitive Assessment Methods: Researchers are utilising a combination of 

traditional and innovative methods to assess cognitive processes. Traditional 

measures, such as standardised cognitive tests, are still widely used to evaluate 

cognitive abilities. However, there is a growing emphasis on developing ecologically 

valid and context-specific assessments that capture the complexity of real-world 

cognitive demands. This includes the use of computer-based simulations, virtual 

reality environments, eye-tracking technologies, neuroimaging techniques and 

wearable devices to provide objective and detailed assessments. 

 Technological Advancements: Advancements in technology have significantly 

influenced the development of objective assessment tools for evaluating cognitive 

processes. Researchers are leveraging sophisticated hardware and software systems 

to collect and analyse data with greater precision and accuracy. For example, portable 

EEG (electroencephalography) devices and functional near-infrared spectroscopy 

(fNIRS) are being used to measure brain activity and cognitive workload in real-

time, allowing for objective assessment of cognitive processes. 

 Interdisciplinary Collaborations: Given the multifaceted nature of cognitive 

processes, researchers from diverse disciplines, including psychology, neuroscience, 

computer science and human factors engineering, are collaborating to develop 

comprehensive assessment tools. These collaborations enable the integration of 

diverse expertise, leading to the development of more robust and comprehensive 

assessment frameworks. 



 

 

 Ecological Validity and Contextual Assessment: There is a growing recognition 

of the importance of ecological validity in cognitive assessment. Researchers are 

designing assessment tools that closely resemble real-world environments and tasks, 

enabling a more accurate evaluation of cognitive processes in specific contexts. This 

includes the incorporation of dynamic and complex scenarios, time pressure, 

multitasking and decision-making components to create assessments that closely 

mirror the demands of high-pressure work environments. 

 Individual Differences and Personalised Assessments: Researchers are exploring 

individual differences in cognitive processes and developing personalised 

assessment approaches. They are well aware that cognitive abilities can vary across 

individuals and customised assessments can provide a more accurate and reliable 

evaluation. This involves considering factors such as age, experience, expertise and 

cognitive styles in the assessment process. 
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1.3. Research Aims, Objectives and Questions 

1.3.1.  

 

1.3.2.  

 To find a way to accurately and objectively assess the cognitive processes, such as 

attention and working memory. 



 

 

 To find the key performance indicators and metrics that can capture the effectiveness 

of cognitive processes in challenging tasks or situations. 

 To find suitable advanced technologies to measure cognitive processes that can be 

implementable in industrial settings.  

 To find or build computer-based programme to evaluate cognitive performance in 

upcoming task. 

1.3.3.  

 

 How can dynamic cognitive processes, such as attention and working memory, be 

accurately and objectively assessed? 

 What are the key performance indicators and metrics that can capture the 

effectiveness of cognitive processes in challenging tasks or situations? 

 How can advanced technologies, such as neuroimaging techniques or wearable 

devices, be utilised to measure cognitive processes. How can they be implementable 

in industrial settings? 

 Can computer-based programmes be used as effective assessment tools to evaluate 

cognitive performance in the upcoming task? 

 

 



 

 

 

 Development of Assessment Tools: The study will involve designing and developing 

innovative assessment tools, utilising techniques such as computer-based modelling 

and physiological measures. 

 Validation of Assessment Tools: The developed assessment tools will be validated 

through rigorous testing, comparing the results with existing standardised measures 

and assessing their reliability and validity. 

 Evaluation of Cognitive Processes: The study will assess cognitive processes related 

to attention and working memory in work environments. 

 Interdisciplinary Approach: The study will incorporate interdisciplinary 

perspectives, drawn from fields such as psychology, neuroscience, computer science 

and human factors engineering, to develop comprehensive assessment tools. 

 

 Interventions and Training Programmes: The study will not focus on developing 

interventions or training programmes based on the assessment results. The emphasis 

will be solely on the development of the assessment tools themselves. 

 Non-Cognitive Factors: While the study acknowledges the influence of non-

cognitive factors (e.g., emotional state, motivation etc.), it will not extensively 

explore or include their assessment in the developed tools. 

1.4. Significance 



 

 

 

 Advancement of Knowledge: By developing an objective assessment tool, the study 

expands the existing body of knowledge in the field of cognitive assessment and HP 

optimisation. It contributes to the understanding of cognitive processes relevant to 

any task and provides insights into how these processes can be effectively evaluated. 

 Identification of Individual Capabilities: The assessment tool will enable 

organisations to identify the strengths and weaknesses of individuals in relation to 

cognitive processes. It will also help in identifying high-performing individuals who 

possess strong cognitive abilities and those who may require additional support or 

training. 

 Targeted Training and Interventions: The findings from this study can guide the 

development of targeted training programmes and interventions. Organisations can 

utilise the assessment tool to identify specific areas of improvement for individuals 

or groups, allowing for tailored interventions to enhance cognitive processes besides 

improving overall performance and safety outcomes. 

 Risk Mitigation and Safety Enhancement: Accurate assessment and prediction of 

cognitive processes in work environments can significantly contribute to risk 

mitigation and safety enhancement. Organisations can proactively identify 

individuals who may be at a higher risk of errors or performance decline owing to 

cognitive limitations, leading to the implementation of appropriate strategies and 

countermeasures to reduce accidents and improve safety. 

 Selection and Recruitment Processes: The assessment tool can also be utilised in 

the selection and recruitment processes of safety critical industries. Organisations 



 

 

can use the tool to evaluate cognitive capabilities during the hiring process, ensuring 

that candidates possess the necessary cognitive abilities to perform effectively in 

work environments. 

 Practical Real-World Value: The developed assessment tool has direct practical 

implications for organisations operating in safety critical industries. It provides a 

standardised and reliable method for assessing and predicting cognitive processes, 

offering actionable insights for human resource management, training and overall 

performance optimisation. 

 

1.5. Structure of the Thesis 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 


