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Abstract 

Worldwide commercial aviation has been expanding rapidly. This expansion is set to 

continue with major aircraft manufactures like Boeing in 2018 forecasting an additional 

790,000 new pilots will be required worldwide by 2036.  This expansion is changing the 

dynamics of pilot training and the flow on effect of less experienced pilots entering airlines. 

This changing dynamic led to an Australian Senate enquiry into pilot standards in 2010. In 

2018 the Australian Minister for Transport commissioned an expert panel of pilot training 

organisations and senior airline managers to investigate aviation. The panel stated the 

current expansion played a significant threat to the commercial aviation industry.  Threats 

included the prohibitive costs for new students to become pilots, airlines poaching flight 

instructors and a reducing number of flight examiners (FE). 

The flight examiner is responsible for the assessment of pilots at all stages of their 

career. In early pilot training there is a significant focus on aviation knowledge (e.g. rules of 

the air and aerodynamics) and flying skills (e.g. landing, turning, navigation) referred to as 

technical skills.  Accidents over the last thirty to forty years in commercial aviation 

demonstrated that large aircraft in multi-crew flights were also attributed to human factors 

such as communication, teamwork and decision making, referred to as non-technical skills 

(NTS). 

The assessment of technical skills has remained somewhat unchanged. However, non-

technical skills are still evolving with research showing there remains issues centred on the 

separation of technical and non-technical skills, the constructs used, and the low inter-rater 

reliability in non-technical skills assessment. Nevertheless, experience by the researcher over 

the last five years as an Occupational Therapist (OT) working with airlines showed pilots 

with reoccurring performance issues, while initially signalled by a flight examiner as a 
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technical and/or non-technical skills issue, could be better explained and remediated when 

categorised as issues associated with the postural, sensory, visual and/or cognitive systems. 

This master’s thesis explores airline pilot performance using fundamental tools and 

perspectives used by Occupational Therapists. This exploration is not for the purpose of pilot 

selection, but rather, an opportunity to provide airlines with greater layers of intervention 

when performance issues arise with pilots. Accordingly, the study aimed to: 

1. Identify a small number (four) of airline pilots previously assessed by a flight 

examiner demonstrating performances ranging from low to high. 

2. Conduct further standardised and non-standardised occupational therapy 

assessments. 

3. Determine if certain variables could impact on pilot performance. 

The study showed the poor performing pilot had issues across all four systems - postural, 

sensory, visual and cognitive systems. The average performing pilots had issues across three 

of the systems - sensory, visual and cognitive systems. The highest performing pilot had no 

major difficulties across any of the systems. Interestingly some tests showed a reversal of 

results, with the poor performing pilot testing higher on some sub-tests, while the highest 

performing pilot tested poorly. The study discusses the findings in relation to pilot assessment 

and remedial training. 
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Chapter One: How Can Occupational Therapy Improve the 
Effectiveness of Airline Pilot Training? 

 

1.1 Background 
Aviation has had periods of high growth and periods of stagnation since its inception.   

In recent years experts within the aviation industry have been expressing concerns about 

shortages of qualified aviation professionals, such as pilots and engineers (Elamiri, 2013; 

Shepard, 2018; Australian Aviation, 2018; Australian Standards Industry, 2019).  The causes 

of these shortages are the rapid increase in the number of airlines in the field, increased 

customer demand for flights, and an increasing number of qualified pilots retiring each year.  

The International Civil Aviation Organisation (ICAO), a specialized agency of the United 

Nations, indicates this trend will continue into the foreseeable future unless steps are taken 

(ICAO, 2016). 

Due to the critical demand for aviation professionals, airlines are hiring pilots who 

have less aeronautical experience (e.g. hours logged flying an aircraft) that were previously 

required.  According to the ICAO (2015), airlines will face great difficulties hiring pilots with 

the necessary skill set, level of experience, and abilities to fly airplanes.  As a result, there is 

the potential safety risk from the effects of pilot shortages as airlines lower their flight hour 

requirements of incoming pilots which will in turn decrease pilots’ skills (Kearns, & Sutton, 

2013). Furthermore, it is not clear whether current training curriculums geared to more 

experienced pilots are adaptive enough to use for training the more inexperienced pilots now 

being hired by many airlines.  Irrespective of how aviation steps up to the challenge of 

researching best training methods, the gate keeper for safety remains with high quality 

assessment (Salas, Rosen, Held & Weissmuller, 2009). 

In 2018 the Australian Minister for Transport appointed a panel of experts from pilot 

training organisations and senior airline mangers to examine the growing development of the 
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commercial aviation industry in Australia.  Their findings indicated that Australia was 

experiencing severe pilot shortages across the nation, and anticipated that the shortage would 

worsen.  They suggested that drastic action needed to be taken to rectify the situation 

(Australian Standards Industry, 2019). 

Pilot assessment methods have changed over time, but the lack of consistency in 

current assessing methods means that the feedback pilots receive about their performance is 

often inconsistent (Weber, Mavin, Roth, & Dekker, 2014).  While aviation experts can 

identify competent and poor pilot performance, studies indicate that flight examiners (FE) 

often have difficulty articulating the reasons for assessment outcomes (Mavin, Roth, & 

Dekker, 2013; Mavin, & Roth, 2014; Weber et al., 2014).  Weber et al (2014) argue that this 

difficulty is due to inappropriate or inadequate assessment categories.  Their findings suggest 

that current assessment constructs are not comprehensive to adequately measure pilot training 

and performance.  This might also mean we run the risk of potentially dismissing pilots from 

training programs unnecessarily or possibly increasing training programs for pilots needlessly 

at a substantial cost to the airlines. 

Unfortunately, with the rapid expansion of airlines, the number of qualified pilots are 

critically low.  The ramification of pilot shortages means that airlines are no longer afforded 

with the luxury of being as selective in their pilot recruitment and retention processes as once 

they were. This dilemma faced by airlines means that, airlines cannot afford to lose pilots due 

to performance challenges and it’s in the best interest of airlines to fully understand what the 

possible underlying factors are impacting on pilot performance.   

It can, therefore, be argued that whilst FE’s can bring their expertise about pilot 

assessment they do not have expertise recognising the underlying factors that maybe 

impacting on occupational performance.  Occupational therapy provides methods for 

assessing occupational performance across a variety of settings.  Indeed, Occupational 
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Therapists (OT) are trained to recognize and record the underlying functional structures and 

capacities required to perform various tasks and roles.  While OT’s do not necessarily have 

expertise in pilot assessment, occupational therapy offers a unique perspective and a broad 

range of occupational modalities that could be used to widen the range of tools available to 

assess the occupational performance of a pilot. 

1.2 Aim 
The profession of occupational therapy is not often associated with aviation like say 

psychology.  This research project investigates the applicability of occupational therapy 

practices in aviation for the purpose of remedial training only.  This study looks into the 

differences in how OT researchers and FE approach pilot assessment. The overall aim of this 

study is to explore and if possible, categorise the underlying structures and capacities that are 

required for good pilot performance from an OT perspective.   

1.3 Research Questions 
The main research question was to understand if the broad methods an OT employs to 

measure occupational performance could enhance how airlines understand and remediate 

pilot performance issues. 

To do this the project: 

1. Identified a small number (four) of airline pilots previously assessed by a flight 

examiner demonstrating performance ranges of low to high; 

2. Conducted further standardised and non-standardised occupational therapy 

assessments; 

3. Determine if certain variables could impact on pilot performance. 

1.4 Structure of thesis 
The thesis is structured in seven chapters. Chapter Two provides a literature review of 

the airline industry, with a focus on pilot assessment. The chapter also explores the ideas 



13 
 

behind expertise theory and how experts from different backgrounds can collaborate for 

innovative training, assessment and remedial practices. The chapter concludes with an 

overview of the occupational therapy profession. 

Chapter Three outlines the research methodology and data collection. This chapter 

outlines specific instruments used in the study. Chapter Four provides the findings of each 

pilot in the study. The final chapters, five, six and seven presents a discussion on the finding 

closing with limitations of the study and conclusion.  
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Chapter Two: Literature review 

2.1 Airline Industry 
Global air transport has doubled every 15 years since 1977.  As a result of this 

increasing demand for air travel, the ICAO predicted a potential global shortage of 160,000 

pilots over the next 20 years (Benjamin, 2013; Australian Aviation, 2018).  In 2017, Boeing 

estimated that 637,000 new pilots will be needed by 2036, and one year later Boeing updated 

this number to a staggering 790,000 (Boeing, 2018). With the Asia-Pacific region being the 

largest air transport market in the world (Benjamin, 2013), both Australia and New Zealand, 

or Tasman region (the scope of the researcher and supervisors TJM research) will be directly 

impacted by this pilot shortage.  

In Australia, new pilots traditionally join small regional airlines as first officers 

(second-in-command) and gain experience over a number of years flying alongside captains.  

Once they have been promoted to captains, pilots typically move to major national and 

international carriers, where they fly larger aircraft and enjoy better pay, working conditions, 

and job satisfaction.  However, in Australia, an increasing number of low-cost airlines, 

regional airlines (11.8% growth since 2009), and fly-in-fly-out operations supporting the 

mining industry, coupled with larger airlines expanding their operations have altered the 

traditional career trajectory of pilots leading to increased pilot shortages (Benjamin, 2013).   

Due to the current levels of demands for pilots both in rural and metropolitan settings 

the demand and supply for qualified and experienced pilots’ is widening.  As a result, airlines 

are relaxing their experience requirements for new pilots, and once employed, pilots are 

spending less time “learning on-the-job” before being promoted to captain (ICAO, 2016).  

Kearns, & Sutton, (2013) suggest that reduced pilot expertise has led to reduced pilot 

knowledge and proficiency on the flight deck, which may have safety implications. 

In order to respond to the looming pilot shortage, airlines around the world will need 

to review current training methodologies to consider how they are going to train pilots with 
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less experience.  Are new training programs being built on old approaches, or are airlines 

developing learning methodologies that are tailored to the needs of a new generation of pilots 

(ICAO, 2016)?  Regardless of how pilots are trained, decisions about pilot standards are 

ultimately made by the most senior pilots within an airline: flight examiners (FE). 

2.2 Flight Examiners 
The ICAO has identified a lack of qualified and experienced flight instructors as a 

factor contributing to the looming pilot shortage.  Flight instructors are being enticed by 

offers of higher salaries and better pay conditions by overseas airlines to return to flying.  

While there may be many approaches used by airlines for training and approving 

pilots involved in simulator and aircraft instruction, as well as the appointment of pilot 

involved in assessment, or the FE.  Described below is the approach used by the airline under 

investigation for this study.   

After a first officer is promoted to captain, a minimum of one year’s experience is 

required before that pilot can apply to become a member of the training team.  The selection 

process for instructors is based on (1) above average performance in their six-monthly 

simulator performance assessment, and (2) an interview with senior pilots.  In terms of above 

average, it is recognized that training new pilots increases the workload of the instructor; 

accordingly, above average performance is required to maintain the safety buffer required by 

an airline. Successful candidates are appointed to the role of type rating instructor (TRI), and 

many TRI elect to remain in this role indefinitely.  

After approximately six months or 200 hours, TRI can be appointed to the role of FE.  

While FEs may be appointed with as little as eighteen months experience as captains, the 

typical FE will have three or more years’ experience as a captain.  In summary, the TRI 

deliver performance feedback after training new pilots, but they do not conduct formal 

pass/fail assessments, as this requires a FE. 
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Captains wishing to become FEs must undertake training.  In addition to the initial 

TRI training, the airline requires a new FE to undertake a four-day Instructional Techniques 

Course and a five-day Airline Instructor Rating course.  Prior to commencing the duties of an 

FE, a pilot will observe and deliver–under supervision–a full type rating simulator-training 

program.  This style of training is conducted in a full flight simulator (FFS), and it prepares 

newly-hired pilots to become first officers.  A typical type rating course will consist of 11 

sessions and take approximately three weeks.  

At the end of training, the pilot training to be an FE must assess a qualified crew.  A 

representative of the State’s (ICAO refers to individual countries as States) aviation regulator 

observes this assessment.  If successful, the pilot will be awarded an airline flight examiner 

rating.  To maintain this rating, FEs must attend one day of professional development training 

and one day of training standardisation annually.  

The training standards unit of an airline is responsible for conducting annual rating 

renewals and mentoring all TRI and FEs.  To keep overall standards as high as possible, only 

a small number of senior, high-performing examiners are appointed to the training standards 

unit.  The States aviation regulator (countries regulator) renews FE ratings every two years.  

Once rated FEs can assess trainees and qualified pilots either during on the line flying or in 

simulators. 

2.3 Pilot Assessment 
In most industries assessment plays a significant role in developing individuals and 

teams (Sadler, 2005).  In a high-risk industry such as aviation, regular performance 

assessments are necessary to ensure the safety of passengers and employees (Roth, Mavin, & 

Munro, 2014).  Goldsmith & Johnson (2002) suggests that airline pilots are assessed more 

frequently than any other professionals. Therefore, the importance of adequate and 
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appropriate assessment in the aviation industry cannot be overstated (Mavin & Murray, 

2010). 

 Best methods of practice for pilot assessment has been a contentious issue in the 

airline industry for many years.  This has led to many variations in pilot assessment models. 

For almost a century, pilot training and assessment methodologies have been continually 

developed and revised.  Mavin and Murray (2010) state that historically aviation training and 

assessment focused heavily on two main areas of pilot performance: technical knowledge 

(aviation knowledge) and physical skills (ability to fly a plane).  Combined these were 

commonly referred to in the aviation industry as technical skills. Furthermore, the authors 

state that in the past there was little standardization of methods for training and assessing 

pilots, which was reflected in the increase in aviation accidents from the first flight up to and 

including World War Two (Stroop, 2014; Mavin & Murray, 2010; ). 

 After World War Two, significant advances in aviation technology continued into the 

late 1940s and 1950s.  For example, the advent of the jet engine saw aircraft capable of flying 

further and higher than ever before (Mavin & Murray, 2010).  During the same period, there 

was a parallel rise in aircraft accidents, and airlines around the world sought to improve 

safety records by dedicating resources to the improvement of aircraft technology and safety 

(Mavin & Murray, 2010; Shappell & Wieigmann, 1997).  These efforts led to better overall 

safety records and a measurable decrease in aviation accidents, but they also highlighted the 

importance of pilot performance in flight safety (Mavin & Murray, 2010).  Specifically, 

research showed that accidents caused by pilots were less likely to be attributed to just a 

pilot’s technical skills (flying the plane and aviation knowledge) as other areas such as a 

pilot’s decision making, situational awareness and workload management were other factors 

that could attribute to accidents.(Drnec, Marathe, Metcalfe, Schaefer 2016; Mavin & Murray, 

2010; Sambracos &  Katarelos, 2000).  



18 
 

 As a way of reducing accidents, airlines began to teach topics like decision making, 

situational awareness, workload management in the classroom. This specific training was 

referred to as crew resource management (CRM) (Flin, Goeters, Hoermann & Martin, 1998; 

Helmreich, Merritt & Wilhelm, 1999) and was based on knowledge or classroom-based 

activities.  In a widening realisation to the importance of CRM training, the European 

aviation industry in the late 1990’s mandated the assessment of some of the constructs 

associated with CRM. An expert team devised a new taxonomy of so-called soft skills called 

Non-Technical Skills, or NOTECHS. NOTECHS had four key constructs for assessment 

including (1) situational awareness, (2) decision-making, (3) co-operation and (4) leadership 

and management (Flin et al., 1998). Flin and Martin (2001) argued that further criteria where 

required for FEs to adequately assess pilots, and in response to that they developed rubrics for 

good and poor performance for each of the four assessment categories.  The NOTECHS 

framework now provided FEs a framework that could be used to assess pilots’ NTS (Weber 

et al., 2014). 

 The NOTECHS system is not without its critics.  Mavin (2010) argued that while 

using NOTECHS to assess pilot NTS reduced the effect of FE subjectivity, the rigid 

NOTECHS criteria prevented FEs from making complex judgments in their assessment of 

complex performance (Mavin & Dall’Alba, 2010).  Mavin (2010), conducted a study to 

identify the essential areas of FE judgments about pilot performance.  Experienced FEs were 

questioned on their experiences assessing the performance of airline captains. Specifically, 

they were asked to describe – not explain – previous assessments where a pilot’s performance 

was considered marginal. These descriptions of constituted phenomena where analysed to 

develop a model that described the essence of a FE judgment (Mavin, 2010). The model was 

referred to as the Model for Assessing Pilots’ Performance (MAPP) (refer to Figure 1). 
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The MAPP as represented in Figure 1, brought a fresh approach to assessment as it 

incorporated both technical skills and NTS into one model and made transparent the 

interrelationship between these skills.  The MAPP also identified various essential and 

enabling skills that are needed to fly an aircraft safely (Mavin & Murray, 2010). Mavin 

developed word rubrics that were used in conjunction with the MAPP. The rubric was a 1-5 

Likert Scale (Poor to excellent) representing the constructs contained in the MAPP (Mavin, 

Roth & Dekker, 2013). Here the FE could assess and pilot using the rubric, and then refer to 

the model to show a cause and effect relationship. For example, poor knowledge could lead 

to reduced situational awareness that in turn could impede effective decision making.  

 

Figure 1: The Model for Assessing Pilots’ Performance (MAPP) (Mavin, 2010) 

 

 Further studies (Mavin, Roth & Dekker, 2013, 2014; Roth & Mavin, 2014) found that 

assessing pilot performance, especially NTS skills, is very challenging.  Their research 

showed FEs tasked with rating the same pilot performance on the rubric could be 

inconsistent, bringing into question the reliability of assessment results.  Weber et al (2014) 
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also argued that there is considerable disparity amongst FEs when using these categories to 

assess pilots. Discursive psychology studies by Mavin and Roth (2015) argued that while 

inter-rater reliability was an important factor in assessment, having a common language that 

allowed for clear communication about performance between the FE and other pilots was 

critical. Weber and Dekker (2017) suggested the MAPP framework is the most advanced 

model for assessing pilot performance. The Australian Defence Force (ADF) and a number of 

airlines within the Tasman region adopted the MAPP solely as the preferred method of 

assessment. 

Whilst it’s been argued that the MAPP provides a more holistic approach to assessing 

pilots, it’s unable to provide FE’s with a deeper level of understanding as to why pilots are 

exhibiting poor performance especially in complex cases. As mentioned above, FE’s assess 

pilots' performances using categories such as situational awareness, decision making, aviation 

knowledge, management and communication. However, they are unable to take their analysis 

of the pilot abilities to the next level of isolating the underlying skills and/or functions that 

are impacting on the pilot’s performance in each of those categories.  For example, when the 

FE reports that a pilot has poor situational awareness.  What do they actually mean by this?   

From an OT perspective poor situational awareness could be further explained and 

analysed by assessing a pilot’s information processing speed, spatial awareness, sensory 

processing skills, attention and cognitive skills to work out which of these underlying 

functions may be impacting on a pilot’s performance.  The FE’s lack of ability to do this has 

made it difficult for FE’s to articulate to others as to why a pilot might be experiencing issues 

with their performance. FE’s are generally considered to be one of the more experienced and 

skilled pilots in an airline, in other words an expert in the area of pilot assessment. However, 

they are not an expert in assessing the underlying functions that may impact on occupational 

performance.  It would be deemed to be out of the scope of practice.  According to the 
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American Occupational Therapy Association (AOTA), OT’s are considered to be experts in 

the field of occupational performance analysis (AOTA, 2014) and spend many years training 

to do this.  Perhaps the missing factor in current pilot assessments is the lack of expertise in 

understanding all of the performance variables that can hinder a pilots’ occupational 

performance.  The next section explores the notion of expertise and how it may pertain to the 

FE and OT.   

2.4 Theoretical framework: Expertise Theory  
Expertise theory is the theoretical framework being used in this study.  Research on 

expertise is significant, because it offers insights into how individuals with various levels of 

experience conceptualize problems and use their knowledge to engage in the problem-solving 

process (Dreyfus & Dreyfus, 1986).  Applying expertise theory to the role of the FE in pilot 

assessments will contribute to a greater understanding of the skills required to adequately 

assess pilot performance and will lead to FE’s increasing their knowledge about factors that 

can hinder and/or support occupational performance. 

Expertise is defined as the experience and knowledge needed to work at a high level 

(Benner, 1984).  Ericsson and Smith (1991) argue that intelligent and flexible thinking 

steadily increases as experts develop a thorough understanding of a domain.  Furthermore, 

experts are people who can transfer their knowledge to multiple contexts within their areas of 

expertise (Unsworth, 2004).   

According to the Dreyfus and Dreyfus (1986) model of skill acquisition, expertise is 

achieved by integrating experience with theoretical knowledge, as knowledge and skill 

acquisition advance in stages from novice to expert.  The authors argue that an individual’s 

expertise does not necessarily have to apply to a whole skill domain, but it must apply to at 

least one significant part of a domain.  They also argue that even with considerable 
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experience, not everyone will achieve expertise.  The following are the five stages of skill 

acquisition in the Dreyfus and Dreyfus (1986) model: 

1. Stage 1: Novice – No experience. Relies on theory to guide practice.  Uses rule-based 

procedural reasoning to guide actions but does not pick up on contextual cues. 

2. Stage 2: Advance beginner – Limited experience. Recognizes patterns and cues.  Begins 

to incorporate contextual information into rule-based thinking. 

3. Stage 3: Competent – Moderate experience. Able to sort relevant cues and data and sense 

when something is missing from performance of tasks and activities. 

4. Stage 4: Proficiency – Significant experience.  Can see the big picture. Able to reflect on 

experiences and be more focused in evaluation of performance. 

5. Stage 5: Expertise – Extensive Experience.  Reasoning becomes faster and more intuitive.  

Relies on internal guides or images to support actions. 

 Dreyfus and Dreyfus (1986) proposed that experts are able to recognize patterns in 

cues, which allows them to assess situations and determine which cues are important and 

which can be disregarded.  This kind of recognizing and sorting employs declarative and 

sensory-based memory and metacognitive abilities, experts are often able to make rapid 

judgments. 

 Applying “The Dreyfus Model” to the roles of FE and OT would mean that as people 

in these professions gain experience and knowledge they should develop the ability to 

coordinate multiple sources of information, make faster and more accurate assumptions about 

situations, and adapt environments, tasks and activities for the diverse individuals they work 

with, which enables them to develop appropriate solutions and make sound decisions 

(Robertson, 1996; Curtin, Egan, & Adams, 2017).  

On the other hand, FEs and OTs with less experience may not have the expertise 

required to process and appropriately respond to relevant information.  Lack of experience 
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may make it difficult for them to distinguish what is important and synthesize new 

experiences with what they already know.  Thus, they may be slower and less accurate at 

evaluating situations and planning interventions (Robertson, 1996). 

 Most FEs have thousands of hours of flight experience and could be considered 

experts in the field of aviation.  However, it could be argued that the understanding required 

to assess and make reasoned judgments about all of the factors influencing poor pilot 

performance may not necessarily be an area in which all FEs have expertise in.   

 An OT would, for obvious reasons, also lack the expertise required to fully assess an 

airline pilot’s performance. However, OTs are experts in occupational performance analyses, 

and occupational therapy is the only profession that uses occupations as a therapeutic 

modality (AOTA, 2014). OTs use an evidence-based scientific perspective and have expertise 

knowledge of the underlying structures and functions of a person that can be used to identify 

factors that both hinder and support occupational performance.  They also have the 

knowledge or appropriate intervention strategies that can be used with individuals 

experiencing occupational performance challenges. 

The reasoning experts use, is shaped by both personal and professional perspectives, 

and influences how experts see the world (Unsworth, 2004).  Every expert has a unique 

combination of knowledge, skills, internalized beliefs, assumptions, and life experiences 

through which they interpret information and make decisions (Unsworth, 2004).  Our ability 

to process information, draw conclusions, and make decisions is dependent on what we 

know, and how we organize that information—including our capacity to simultaneously 

consider different types of information from different sources (Bransford, Brown, & Cocking, 

2000).  Enhancement of knowledge and skills over time results in expertise (Unsworth, 

2004).   
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 As previously mention Dreyfus and Dreyfus (1986) states that experts are able to 

integrate their experience and knowledge.  This amalgamation of experience and knowledge 

allows them to develop their tacit knowledge.  Chung (2015), defines tacit knowledge as 

ideas, experiences, and skillsets that people have but find difficult to express or explain to 

others.  Busch (2008), defines tacit knowledge as knowledge that cannot be codified and is 

implicit in nature.   

 Practice settings, such as flight simulation, offer opportunities to see tacit knowledge 

at work.  These settings provide a considerable amount of information, yet this information 

can be interpreted differently depending on the tacit knowledge an observer holds.  If, for 

example, an FE and an OT view the same simulation, they may come to different conclusions 

about the pilot’s performance because their tacit knowledge causes them to focus on different 

information.  

Dreyfus and Dreyfus (1986) and later Barbour, Sommer and Gill (1996) both argue 

that experts are experts because they have integrated their learning and experience and 

developed tacit knowledge about their field.  Mattingly (1991), posited that most of the 

fluidity and effortlessness that we associate with experts is a result of knowledge that has 

become habitual and automated. Experts are often able to perform within their areas of 

expertise without pausing to think about which steps to take.   

Hollingshead and Brandon, (2003) would suggest the definitions of expertise should 

include the notion that an expert is someone who can practise their expertise in front of 

others. As Barbour, Trem, & Kolar (2018) write, experts are able to engage in rich 

conversations with other experts.  The ability to connect with other experts, have 

conversations and develop shared meaning in turn enables organizational learning (Barge and 

Little, 2002). Tsoukas (2009) argues that when experts engage in dialogue with each other, 

their assumptions are often interrupted, leaving them open to influence.  As experts gain 
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professional experience, the gap between what they know and what they can communicate to 

others can actually grow (Hollingshead & Brandon, 2003).   

When experts work together, it should not be seen as simply an opportunity for 

information exchange (Barbour et al., 1996).  Knowledge flourishes when experts are able to 

exchange information and ideas (Hollingshead & Brandon, 2003).  When experts share their 

knowledge and perspectives with other experts, new understandings can arise (Stevenson, 

2003). As Mavin and Roth (2014) argue in relation to the MAPP, the way in which experts 

discuss information (discursive) sidesteps all of the discussions centred on the psychological 

arguments of folk models (Dekker, Hummerdal & Smith, 2010) or reliability in assessment 

(Bodle, Kaufmann, Bisson, Nathanson, & Binney, 2008). 

… discursive approach is concerned with the ways in which everyday people, such as 

flight examiners, constitute and talk about the worlds of their experience. It is also 

concerned with the ways in which categorical terms (e.g., “good,” “poor,” “minimum 

standard”) are used to assign qualities to the performance dimensions (Mavin & Roth, 

2014, p. 223). 

Subsequently, the coming together of the FE and OT experts, to assess pilot performance, 

may open up opportunities to exchange information and ideas from their differing 

perspectives, possibly resulting in novel approaches to problem solving and innovation for 

remediation of pilots experiencing performance issues.   

2.5 Occupational therapy perspective 
The primary goal of an OT is to enable people to participate in occupations that are 

meaningful to them (Dunn, Brown, & McGuigan, 1994; Rogers, 2005; Law 2002).  OT are 

trained to identify and understand the underlying functional structures and capacities 

involved in various occupational performances. 
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Occupational therapy is a client-centred health profession concerned with promoting 

health and well-being through occupation. The primary goal of occupational therapy 

is to enable people to participate in the activities of everyday life. Occupational 

therapists achieve this outcome by working with people and communities to enhance 

their ability to engage in the occupations they want to, need to, or are expected to do, 

or by modifying the occupation or the environment to better support their 

occupational engagement (World Federation of Occupational Therapists, 2013, p.3). 

For example, the author of this thesis, an OT, has worked in a variety of clinical areas across 

the human lifespan including paediatrics, neurology (e.g. stroke and brain injuries), 

orthopaedics and war veterans (e.g. post traumatic stress disorder, agent orange exposure and 

physical disabilities). 

The researcher has also expanded her scope of practice to airlines. For example, in the 

early stages of working with airlines, a pilot was referred due to inconsistent performance 

during the landing flare. At the time, the FE training standards unit was unable to determine 

the factors impacting on their performance. During the OT assessment, the pilot presented 

with biomechanical and postural control issues which was deemed to play a significant role in 

this inconsistent performance. Future interactions began to identify trends with pilots and 

performance issues, leading to the reason behind this study. 

2.5.1 The history of OT 
Some researchers believe the concept of OT can be traced as far back as the Ancient 

Greeks and Egyptians.  Early writings from those times indicate that cultures used 

occupations as a means to help people with mental illness (Husman, 2014).  Writings by 

Aristotle indicate that he understood the importance for people of having a purpose in life, 

and he proposed that this could only be achieved through engagement and participation in 

occupations (Husman, 2014).   
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The profession of OT dates back to the 1900s, when its founders proposed that people 

needed to be engaged in work, arts and crafts, and regular exercise in order to recover from 

illness, impairment, and/or disability (Curtin, Egan & Adams, 2017; Nelson, 1996).  The 

founders of occupational therapy were heavily influenced by both the Moral and Arts and 

Crafts movements of the 1800s (Curtin et al., 2017).  The Moral movement advocated for 

people with mental illnesses to be treated humanely and were encouraged to engage in 

everyday activities. Due to the industrial revolution, people became unfit and led sedentary 

lifestyles due to machinery taking over occupations previously performed by humans. 

Proponents of the anti-industrial Arts and Crafts Movement proposed that participation in 

traditional arts and crafts activities prevented what they believed to be the negative effects of 

factory work (Husman, 2014). Turner (2011) claims that the origins of OT can be credited to 

the founders of the profession integrating these two philosophical movements to rehabilitate 

people with psychological and physical disabilities (Husman, 2014; Quiroga, 1995).   

World War One was the cause of many psychological and physical disabilities, 

illnesses, and impairments, and it was during this time that the profession of occupational 

therapy expanded in scope. OT’s were employed to rehabilitate injured war soldiers and help 

restore their functional capacity through activities of daily living. In addition to using arts and 

crafts as therapy modalities, occupational therapists began to adapt equipment and develop 

alternative ways for people to participate in everyday activities (Curtin et al., 2017; Pettigrew, 

Robinson & Moloney, 2017). 

During World War Two, the rehabilitation movement had developed once again in 

response to injuries sustained by soldiers.  This movement proposed that with appropriate 

care and rehabilitation, people with disabilities could be independent, contributing members 

of society (Husman, 2014).  This was another time of growth for the practice of occupational 

therapy.  OTs became experts in fitting and training people to use equipment, developing 
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exercise programs, and teaching people how to engage in activities of daily living (Curtin et 

al., 2017).  The focus of treatment during this period was on reducing deficits and trying to 

normalise life for people with disabilities (Husman, 2014). 

During the 1960s, medicine became more progressive and specialised (Curtin et al., 

2017), and like medical professionals, OTs became more specialised and scientific. OT’s 

reduced their use of arts and crafts and occupations as therapy modalities and primarily used 

quantitative measures (e.g. range of motion, muscle strength) to monitor progress in 

patients/clients and focused on body structures and functions (Curtin et al., 2017; Rogers, 

2005).   OTs started adopting theories and specialist techniques from other medical 

professions as a way of enhancing their credibility (Turner, 2011).  This period of time is 

often referred to as the Mechanist Period. 

The development of the OT profession has been influenced by varying perspectives 

on what constitutes health (Curtin et al., 2017; Reed, 2019).  As different frameworks were 

adopted they changed the profession and its founding philosophy. During early stages of the 

profession’s development, OTs were highly influenced by the biomedical framework of 

health (Curtin et al., 2017).  According to this framework, a person is either sick or healthy, 

and the mind and body are two separate entities that have no influence on each other.  This 

approach predominated in western medicines until the end of the 1960s (Husman, 2014).   

In the 1970s, the OT profession adopted the biopsychosocial framework of health, 

which was viewed as an extension of the biomedical framework (Husman, 2014).  The key 

difference being that the biopsychosocial framework does not view the mind and body as 

separate entities.  This framework encouraged OTs to view health as the dynamic interactions 

of a person’s body structure and functions along with their beliefs, thoughts, behaviours, 

values, life experiences, and social structures (Curtin et al., 2017).  This was seen by the 
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Occupational Therapy profession as a substantial improvement on the biomedical model, as it 

encouraged OTs to see and treat individuals. 

In the 1980s, the International Classification of Function (ICF) replaced the 

biopsychosocial framework as the primary framework used by OTs to assess and treat clients.  

Taylor (2008) argues that the ICF was an extension of the biopsychosocial framework.  The 

ICF proposed that health is the result of dynamic interactions between individual and 

environment.  This shifted the perspective away from a healthy/sick dichotomy toward a 

concept of health that classifies health in terms of the extent to which an individual’s activity 

and participation are limited by his or her body functions (Curtin et al., 2017; Davis, 

Perruccio, Ibrahim, Hogg-Johnson, Wong & Baddley, 2012).  The ICF provided a framework 

for the language and terminology to be used when describing health and disability. This 

framework encouraged therapists to think about how medical factors, environmental factors, 

and personal factors are all interconnected and the combination of these factors may impact 

on an individuals’ participation in activities.  

The adoption of the biopsychosocial and then the ICF frameworks were positive 

developments for occupational therapy because they refocused OT’s attention on the 

importance of using occupations, as a means of therapeutic modality; something that some 

researchers claim took a backseat during the mechanist period (Husam, 2014).  The 

integration of these models reminded OT that people’s participation in occupations was an 

important therapeutic approach that could be used by OT’s to improve people’s functional 

capacity.  It also reminded OT’s that health is not only related to a person’s body function 

and structures–it is a complex and dynamic interaction between an individual and other 

factors, such as environmental, physiological, and social influences. 

2.5.2 OT Assessments 
OTs are trained in studying performance and impact on function in individuals whose 

occupations have been disrupted by age, illness, injury, or impairment.  Through occupational 
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performance assessments, OTs are able to assess the extent to which an individual’s 

occupation has been disrupted and identify skills that foster and inhibit competent 

performance (AOTA, 2014).  These assessments, which can be formal or informal, focus on 

the skills needed to perform an occupation, the impact that the environment plays on 

completion of the task/activity, and the underlying functional capacities that are required to 

complete the occupation, task and/or activity (Kielhofner 2004, Fisher, 1998, Baum 

&Christiansen, 1997).   

OTs are trained in assessing a number of underlying structures and functions that have 

been known to affect occupational performance.  Curtin et al (2017) suggests they include: 

 Musculoskeletal- range of motion, strength, muscle tone, muscle function, posture, 

body positions, and biomechanical alignment  

 Sensory Motor- sensory processing, pain, temperature  

 Cognition- executive function, visual perception, emotional regulation, memory, 

decision making, motor planning, attention and concentration, perceptual, visual 

processing, and information processing  

 Psychological skills  

 Social interaction skills  

 Fine and gross motor skills  

2.5.4 Clinical/Professional Reasoning 
Clinical/professional reasoning is the thinking process that clinical professionals 

engage in when practicing their professions (Curtin et al., 2017).  Within the Occupational 

Therapy literature, these two terms are used interchangeably. Clinical reasoning draws on a 

therapist’s cognitive skills, tacit knowledge, and ability to reflect on practice, and it allows 

OTs to approach clinical assessment both subjectively and objectively (Toth-Cohen, 2008; 

Curtin et al. (2017).  Apart from using professional reasoning to conduct assessments, OTs 
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also use professional reasoning to determine which assessments and interventions to carry out 

and to make decisions about the people they work with.   

OTs use a reasoning process that is cognitive, sensory, and perceptual (Curtin et al., 

2017).  For example, when working with a client who has experienced a stroke and is 

experiencing upper limb weakness, an OT will check the patient’s range of movement to 

determine if contractures are forming, palpitate the patient’s muscles to check for signs of 

weakness and wastage, and observe and feel the condition of the patient’s skin.  Thus, OTs 

use a number of sensory and perceptive skills (e.g. observing, feeling) in addition to cognitive 

skills in the process of clinical reasoning (Curtin, et al., 2017). 

OTs use a variety of professional reasoning models to make decisions about assessments and 

treatment strategies for their clients.  Curtin et al (2017) and Schell and Cerveo (1993) outline 

the different types of professional reasoning that OTs use: 

 Narrative reasoning- therapist uses the client’s life story to assist with diagnosis  

 Scientific reasoning- therapist use a systematic approach to reasoning using 

assessments to generate and test a hypothesis  

 Diagnostic reasoning- therapist reason the person’s occupational performance 

issues and needs  

 Procedural reasoning – therapist focuses on trying to find a solution to the 

problem 

 Interactive reasoning – therapist focuses on the client/therapist relationship based 

on the premise that the therapist and client are equals and the client is an expert on 

his or her own case  

 Conditional reasoning – therapist considers the client’s condition and his or her 

past, present, and future related to the condition  
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 Ethical Reasoning – therapist considers the human rights as well as their own 

standards and views when experiencing moral conflict with patients/clients 

 Generalisation reasoning – therapist draws on past experiences to make sense of 

current situation and client circumstances 

Often OTs use a combination of reasoning models when working with a client.  An 

important tenet of the philosophy of OT is making the client the expert, and will work with 

the client to problem solve and find solutions for the client to be able to participate in 

activities and occupations.  OTs understand that the clients they work with have their own 

unique perspectives, beliefs, and values and will take these into consideration when 

recommending interventions. 

2.6 Summary 
Ultimately, airlines are responsible for performance issues amongst their pilots. In all 

cases, performance issues with pilots, identified by a FE, will always end up in an airlines 

training standards unit. The training standards unit will collect all information regarding the 

performance issue, including discussion with FE and pilot. They will analyze all information 

and development an appropriate remedial strategy. The purpose of this study is to explore 

whether the approaches OTs use to assess occupational performance could be applied to 

aviation.  In particular, could the expertise of the OTs complement the training standards 

unit? That is, could the OT assist in gathering further information and develop remedial 

training strategies.  
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Chapter Three: Methodology 

3.1 Methodology 
This study focused on pilot performance with the aim of identifying the factors that 

may possibly lead to various performance standards. This was an exploratory study that 

applied a case study design. Yin (2014) says that a case study is similar to an experiment and 

can make a substantial contribution to knowledge and theory. Case study methodology is 

often used in occupational therapy (Jones, & Hocking, 2015).   

Flyvbjerg (2006) argues that case study methodology offers researchers concrete experiences 

via the closeness to the studied reality and feedback from participants.  Dreyfus and Dreyfus 

(1986) state that experts have intimate knowledge of thousands of concrete case studies 

within their area of expertise.  Thus, the combination of contextual knowledge and 

experience is the essence of being an expert. Flyvbjerg, (2006) also argues that the 

researcher’s knowledge and expertise is central to case study as a research methodology. This 

is why case study methodology was chosen for this study, was the understanding that both the 

FE and OT are considered to be experts.  The FE being the expert in pilot assessment and the 

OT being the expert in understanding what factors can impact on performance. 

 While quantitative approaches alone can never fully explain human behaviour 

(Creswell, 2007), some researchers argue that occupations are best understood in context, and 

therefore case study methodology is as a valuable tool for understanding occupational 

performance (Law, Cooper, Strong, & Stewart, 1996; Townsend & Polatajko, 2007).  This 

methodology allows for multiple perspectives, including those of researchers and participants 

(Yin, 2014).  Furthermore, the use of a variety of data sources provides a richer 

understanding of the cases studied (Stake, 2010). 

Using a variety of data sources like qualitative and quantitative allows researchers to 

gain a greater depth of insight into a research question by integrating various types of data 
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(Creswell & Creswell, 2018). Whilst the need for objective data is crucial in aviation, the 

researcher recognises that human performance cannot be understood from an entirely 

objective point of view.  The use of a case study approach enabled the researcher to consider 

the meaning and essence of the data, allowing greater insights into participants’ knowledge, 

attitudes, and perspectives (Berger, 2001). For example, the study first identified participants 

through airline assessment records. Here the data was quantitative measures from a FE 

assessment of pilots during their six monthly simulator assessments. The second data source 

was qualitative and was in the form of interviews conducted by the OT and principle 

supervisor TJM. Here TJM a previous airline captain, TRI and Civil Aviation Safety 

Authority FE, reviewed video performances of other pilots with the participants. The 

discussions about the videos between TJM and the participant allowed the researcher to begin 

her clinical reasoning process. The final stage, conducted between the researcher and the 

participant as a clinical assessment, obtained quantitative data in the form of standardized and 

non-standardized Occupational Therapy assessments of the participants.  

In summary, case study design was chosen because it allows researchers to explore 

cases through detailed, in-depth data collection involving multiple sources of information in 

real-life contexts (Creswell, 2007; Yin, 2003).  This approach is beneficial when a researcher 

is examining individual cases from a variety of perspectives.  Using case study design 

allowed the researcher to gain a comprehensive understanding of the underlying functions 

impacting a pilot’s performance. To summarize, the rationale for applying case study 

methodology to this research was as follows: 

1. It provides a systematic and scientifically credible way to study the complex 

constructs of a phenomenon, and 

2. It focuses on individual perspectives and experiences, granting an “insider view” of 

the experience and expertise of both the FE and OT. 
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3.2 Method 
The participating airline had conducted studies with Griffith University since 2009. 

They operated the ATR72/500 and ATR72/600 aircraft in regional operations in the Tasman 

region. The senior pilot in the training standards unit was approached about the study. Four 

pilots were contacted by the senior pilot on behalf of the researcher to inquire if they would 

like to participate in the current study.  All four pilots consented to being involved in the 

study. The following describes the overall design of the study and procedures.  

3.2.1 Ethics and data management 
Throughout the study ethics and data management was always taken seriously.  

3.2.1.1 Ethics 
The researcher took ethical considerations into account in order to protect participants 

in this study. The researcher required two ethical approvals to be issued.  The first ethical 

approval (BPS/09/13/HREC) was required so that the researcher could access data from a 

2014 Brief-Debrief simulator study conducted by TJM.  Approval was granted by the Griffith 

University ethical committee and was given prior to the collection and viewing of any of the 

data from that study.   

A second ethical approval would need to be granted so the researcher could collect 

further data from the four chosen participants of the study.  A second ethical application (GU 

ref no: 2019/182) was approved by Griffith University Ethical Committee. 

3.2.1.2 Data  
The data collection methods used in this study ensured participants were de-identified, 

thus maintaining their anonymity and confidentially.  To ensure that all information was 

captured, interviews were recorded on a smart phone and converted to MP4 files and store in 

a locked draw.  Once interviews had been converted to MP4 file the interview recordings 

were then deleted from the smart phone.  The researcher chose to record interviews because it 

was felt that if the researcher was taking extensive notes during the interview this might have 

distracted participants and interrupted the flow of conversation.   
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3.3.1 Overall design 
This study was conducted in five specific phases (see Figure 2). Phase 1 selected four 

pilots based on their performance results over two days of simulation in 2014.  This data had 

been collected in a previous study by TJM. Phase 2 was a video analysis and problem 

identification with TJM. Phase 3 was an interview with the researcher. Phase four was an OT 

assessment with the researcher. Phase 5 was the collection of the participants’ last two 

simulator records from 2019.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. A flow chart of the data collection methods. 

3.3.2 Procedures 
The following outline the specific phases of the study. 

3.3.2.2 Phase 1 
Four pilots were selected based on their performance results over two days of 

simulation in a 2014 study conducted by TJM as chief investigator.  The assessment results 
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used the MAPP and a Likert Scale from 1 to 5. A cross-section of high, medium, and low 

performers from one airline were chosen.  Pilots chosen for this study had a mean scores 

ranging from 2.1 to 4.5 out of five. A recording of their simulator performance was also 

recorded for their 2014 assessment in 2014.  

3.3.2.3 Phase 2 
The researcher visited the airline in August 2019 with TJM unable to attend. 

Administration of the study was conducted in an office that was quiet, had adequate lighting, 

and was well ventilated.  The room was free from distractions or outside interruptions, and 

the furnishings consisted of a large desk/table, chairs, and computer. 

The researcher met with each pilot individually and sat next to the pilot during the 

assessment.  Participants were given an information sheet and consent form (See Appendix 

A) by the researcher on arrival. Before the assessment began, the researcher explained the 

purpose of the study and the pilot was asked to read and sign the participant consent form.  

The pilots were all informed that they could choose to conclude the assessment at any stage.  

A Skype interview was then conducted with TJM as a subject matter expert (SME) 

with the researcher as an observer.  Each pilot watched two different video scenarios of pilots 

in a simulated environment. Each video displayed pilots accidentally entering a taxiway 

without a clearance due to a sick passenger in the cabin. The two videos, while similar in 

outcome, was due to different reasons. In previous training, these videos are challenging to 

analyze. 

All four pilots were allowed to make notes of each video.  After watching the first 

video, the participating pilots assessed the situation presented in the video and verbalised 

their thoughts.  The SME asked questions to try and understand their reasoning.  Participants 

were then asked to watch the second video and follow the same procedure as for video one.  

Finally, participants were asked to reflect on their last experience in a simulated environment 
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and try to determine what might have been the cause of any difficulties they encountered. 

TJM took no further part in data collection. 

3.3.2.4 Phase 3 
The researcher conducted 15 to 30-minute face-to-face interviews with each 

participant.  As there were only four participants involved in this study, semi-structured 

interviews were deemed to be an effective way to collect rich data about the participants’ 

perspectives on the research topic (Creswell, 2007).  The researcher came to the interviews 

with a prepared list of interview topics and questions (refer to appendix B).  These topics 

served as a guide and were formulated in a way that allowed participants the freedom to 

explore and share their own personal experiences and ideas.  Even when participants gave 

responses that did not directly answer the questions asked, the researcher allowed them to 

complete their thoughts. The interviews with the participants allowed a greater depth of 

understanding around the participant’s own views, thoughts, beliefs, and attitudes. 

3.3.2.5 Phase 4 
A variety of standardized and non-standardized occupational therapy assessments 

were used in this study.  The tests chosen each measured a variety functions that the 

researcher had seen in her previous work with pilots. The tests included the (a) Test of 

Everyday Attention (TEA), (b) The Repeatable Battery for the Assessment of 

Neuropsychological Status (RBANS), (c) Nine-hole peg test, (d) Adolescent/Adult Sensory 

Profile, and (e) non standardized assessment. 

Test of Everyday Attention (TEA) (Robertson, Ward, Ridgeway & Nimmo-Smith, 1994). 
The TEA is a norm-referenced assessment tool that is designed to test participants’ 

attention through a variety of subtests administer (Robertson, Ward, Ridgeway & Nimmo-

Smith, 1994).  It can be used with people 18-80 years of age and takes between 45-60 

minutes to administer (Robertson et al., 1994).  The TEA assesses three types of attention: 
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selective attention, sustained attention, and attentional switching.  It also assesses 

participants’ auditory-verbal working memory.   

The TEA bases its subtest assessments on Posner and Peterson’s model of attention.  

Posner and Peterson (1990) (as cited in Robertson et al., 1994) proposed that attention 

consists of three distinct systems.  These include a “selection system” (ability to attend to 

appropriate stimuli and block out irrelevant stimuli), a “vigilance system” (being able to 

respond without external cues), and an “orientation system” (ability to engage and disengage 

attention in space).  The TEA only assesses the “selection” and “vigilance” system 

(Robertson et al., 1994).   

Table 1 Description of Test of Everyday Attention (TEA) 

TEA subtests Explanation of subtests 

Map Search 1 

and 2 (MS1 and 

MS2) 

This subtest measures Visual Selective Attention, and Visual Scanning 

(Robertson et al., 1994). Participants must search a map for two minutes 

circling a specific symbol (Robertson et al., 1994).    

Elevator 

Counting (EC)  

This subtest measures Sustained Attention (Robertson et al., 1994).  

Participants must listen and count tones to work out which floor they are 

on (Robertson et al., 1994).    

Elevator 

Counting with 

distractions  

(ECD) 

This subtest measures Auditory Selective Attention, Auditory-Verbal 

Working Memory (Robertson et al., 1994).  As in the above subtest 

participants must listen and count tones to work out which floor they are 

on.  However, two tones are present in this subtest and participants’ must 

ignore counting distracting high tones (Robertson et al., 1994).    

Visual Elevator 

(VE) 

This subtest measures Attentional Switching (Robertson et al., 1994).  

Participants are shown a visual diagram of elevator doors and arrows.  

The arrows point up and down representing which way the elevator is 

travelling.  The elevator doors represent the floors of an imagined 

building (Robertson et al., 1994).  Participants must count the number of 

floors that they have travelled up and down to give a final answer at the 

end of each page (Robertson et al., 1994).    This is a timed test. 
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TEA subtests Explanation of subtests 

Elevator 

Counting with 

Reversals (ECR) 

This subtest measures Attentional Switching (Robertson et al., 1994).  

This subtest is very similar to the test above.  Instead of a visual diagram 

participants must determine the floor that they are on by the different 

tones they hear on a USB stick (Robertson et al., 1994).   A high tone 

indicates that the elevator is moving in an upwards direction and a low 

tone represents that the elevator is moving in a downwards direction 

(Robertson et al., 1994).    

Telephone 

Search  (TS) 

This subtest measures Visual Selective Attention, and Visual Scanning  

(Robertson et al., 1994).  Participants must search a telephone directory 

circling a specific symbol (Robertson et al., 1994).   This is a time test. 

Telephone 

Search while 

Counting (TSC) 

This subtest measures Sustained Attention, Divided Attention, and Visual 

Scanning (Robertson et al., 1994).   Similar to the above subtest, 

participants must search a telephone directory circling a specific symbol 

(Robertson et al., 1994).   Whilst simultaneously counting a series of 

tones (Robertson et al., 1994).   The participants’ time taken to complete 

the tasks also is recorded.   

Lottery  This subtest measures Sustained Attention (Robertson et al., 1994). 

Participants must listen to a recording of letter and number codes for ten 

minutes (Robertson et al., 1994).  Two letters and three numbers make up 

one code (Robertson et al., 1994).  Participants must listen for a particular 

number code and the number code is displayed throughout the test 

(Robertson et al., 1994).  Participants must record the first two letters of 

the specific number code (Robertson et al., 1994). 

 

The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) (Randolph, 
1998) 

RBANS is a standardized assessment tool that has been in use since the 1980s and has 

been updated over time (Randolp, 1998).  It is a normative assessment that is used to measure 

cognitive abilities in people between 12-89 years of age (Randolph, 1998).  The test takes 

between 20-30 minutes to administer and concentrates on five central areas (Randolph, 

1998), which are listed in Table 2 below. 

Table 2: Description of Repeatable Battery for the Assessment of 

Neuropsychological Status (RBANS)    
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RBANS Subtests  Explanation of Subtests  

Immediate Memory 

The Immediate Memory score is comprised of the List Learning 

and Story Memory tasks (Randolph, 1998).  During the List 

Learning test, participants must listen to a list of ten words and 

repeat back as many as they can.  They have four trials to 

complete the task (Randolph, 1998).  The Story Memory test 

participants are read a short story and must repeat back as many 

details as they can remember.  They have two trials to complete 

the task (Randolph, 1998).   This subtest measures a participant’s 

ability to encode verbal and learn verbal instructions both simple 

and complex (Randolph, 1998). 

 

Visuospatial/Construction 

The Visuospatial/Construction score is comprised of the results 

of the Figure Copy and Line Orientation task (Randolph, 1998).  

The Figure Copy tasks involves participants copying a drawing 

(Randolph, 1998).  The Line Orientation task involves 

participants looking at a 13 angled lined diagram.  They must 

match two lines on the bottom of the page to two lines in 

diagram (Randolph, 1998).  This subtest measures a participant’s 

visuospatial perception (Randolph, 1998). 

 

Language 

 

The Language score is comprised of the results from the Picture 

Naming and Semantic Fluency tasks (Randolph, 1998).  The 

Picture Naming task involves participants naming an object on a 

page and measures expressive language skills (Randolph, 1998).  

They have 20 seconds to complete the task.  The Semantic 

Fluency task involved participants naming as many fruit and 

vegetables in one minute (Randolph, 1998).  This measures a 

participant’s fluency of language (Randolph, 1998). 

Attention 

The Attention score is comprised of the results from the 

Digit Span and Coding tasks (Randolph, 1998).  The Digit Span 

task involves participants repeating back a string of numbers 

(Randolph, 1998).  This subtest measures simple auditory 

registration (Randolph, 1998).  The Coding task involves 

participants’ decoding a pattern in which they 90 seconds to do 

so (Randolph, 1998).  This task measures visual scanning and 

processing speed (Randolph, 1998). 

  

Delayed Memory 
The Delayed Memory score is comprised of the results from the 

List Recall, List Recognition, Story Recall and Figure 
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RBANS Subtests  Explanation of Subtests  

Recall tasks (Randolph, 1988).  The List Recall tasks involves 

participants repeating back as many words as they can remember 

from the List Learning task (Randolph, 1998).  The List 

Recognition task participants are read a list of 20 words and must 

identify as many of the words from the List Learning task 

(Randolph, 1998).  The Story Recall task involves participants 

repeating back as much of the story from the Story Memory task 

as they can remember (Randolph, 1998).  These tasks measures a 

participant’s abilities in delayed recall and recognition of verbal 

information The Figure Recall participants must draw from 

memory as much of the diagram they drew in the Figure Copy 

task (Randolph, 1998).  This task measures a participant’s visual 

memory (Randolph, 1998). 

 

Nine-hole peg test (Kellor, Frost Silberberg, Iverson and Cummings (1971) 
The Nine-hole Peg Test (NHPT) initially designed by Kellor, Frost Silberberg, 

Iverson and Cummings (1971) is used to measure finger dexterity.  It was further advanced 

by Mathiowetz, Weber, Kashman and Vollard, (1985), who developed more detailed 

instructions and normative data.  It is believed to be one of the best measure of manual finger 

dexterity. 

The Test measures how long it takes a participant to place nine pegs into a hole one at 

a time and then take them out again (Mathiowetz et al., 1985).  First participants complete a 

practice trial, and then their times for both dominant and non-dominant hands are recorded 

and compared to norm references (Mathiowetz et al., 1985). 

Adolescent/Adult Sensory Profile 
The Adolescent/Adult Sensory Profile (Brown & Dunn 2002) is a standardized 

assessment used to measure the impact of sensory processing on functional performance. In 

particular, it assesses auditory, visual, tactile, vestibular, gustatory, and olfactory 

processing, as well as activity levels in individuals (Brown &Dunn 2002). 
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 This assessment can help diagnose an individual's sensory processing patterns 

(Brown &Dunn 2002); the results can then be used to determine how these patterns might be 

impacting on an individual’s performance in activities of daily living (Brown &Dunn 2002). 

This assessment tool is designed to be applied to people over 10 years of age, and it usually 

takes 10-15 minutes to complete.  It is a self-questionnaire with 60 questions asking 

respondents how much they react to ordinary sensory experiences (Brown &Dunn 2002).  

Possible responses are: Much less than Most People, Less than Most People, Similar to Most 

People, More than Most People, and Much More than Most People (Brown &Dunn 2002).  

Results are classified in four quadrants – Low Registration, Sensory Seeking, Sensory 

Sensitivity, and/or Sensory Avoiding (Brown &Dunn 2002).  

When an individual scores in the Similar to Most People this would imply typical 

performance, and therefore no sensory processing difficulties.  A score of either Less than 

Most People or More than Most People indicates mild differences in sensory processing 

patterns (Brown &Dunn 2002). A score of either Much less than Most People, or Much More 

than Most People would indicate moderate differences in sensory processing patterns (Brown 

&Dunn 2002).   

Non standardized assessment 
The non-standardized assessment required pilots to participate in coordination, and 

balance tasks.  These included: tapping one finger and one foot on each side concurrently; 

touching index finger to nose with eyes open and closed; standing on one foot with eyes open 

and then closed; and walking forward, backwards, and sideways in a straight line.   

3.3.2.6 Phase 5 
The last phase was the collection of the pilot’s last two simulator assessments in 2019.   

3.3.1 Data Analysis 
To begin the data analysis process, interview data was transcribed verbatim.  The 

transcripts were then load into a NVivo project. Simulator scores for Phase 1 and 5 were 
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tabularized. Standardized assessments were scored and analysed and observational notes 

were reviewed by the researcher with the aim of identifying plausible factors that could 

hinder or support pilot performance. 

Data analysis followed a sequence of reading, interpreting, rereading, noting patterns, 

categorising, and identifying themes.  As the study unfolded, the researcher inductively 

identified emergent themes from the data as it was coded and frequently reviewed.    

Common themes within the interview responses were identified and transcribed 

interviews were then coded, and thematic analysis was applied.  Thematic analysis involves 

the process of fining common themes within the data.  Thematic analysis has been proven to 

be an effective means of analysis (Krippendorrff, 2004; Neuendorf, 2002).  In qualitative 

thematic analysis, data can be presented in words and themes, which make it possible for the 

researcher to draw conclusions (Kippendorrff, 2004).  

The next stage of analysis involved discussions with the SME.  Analyzes with expert 

assistance could be viewed as another analyses method that was used during this study.  The 

OT researcher and SME discussed the findings from the results of the interviews and 

standardised and non-standardised assessments.  Each contributed to the conversation so that 

their own views, thoughts, and beliefs were expressed.  This interaction between the 

researcher and the SME was important to the study as it gave greater understanding and 

insights into the requirements for pilot assessments.  

Explanation building and cross cases synthesis then occurred (Creswell & Creswell, 

2018).  These two methods were used simultaneously to try and answer the why and what 

questions, find patterns within the cases and explain the outcomes of the results.  The 

researcher compared the data from standardized and non-standardized assessments and the 

interviews conducted with the four pilots.  The results from the standardized and non-
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standardized assessments, supported the results from the interviews.  This helped to build 

explanations as to what might be impacting on occupational performance in pilots.   

Pattern matching was also applied to all sets of data to connect direct observations to 

the formal objective measures used in the study (Yin, 2018).  Yin (2018), argues that pattern 

matching is one of the most preferred case study analyses methods.  Any patterns between 

pilots was noted and many what and why questions were casted e.g. Why were Pilot’s Four 

results higher in certain subtests?  What skills are required for good performance in Pilots? 
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Chapter: Four Findings 
 

4.1 Test Results  
One of the aims of this study was to understand pilot performance from an OT 

perspective.  To gain a greater insight into what might impact into pilot performance, areas of 

assessment included cognitive skills, visual perception skills, sensory processing, postural 

control and balance, and fine motor skills.  The data resulting from this research (interview 

transcripts, observational field notes, video recorded simulations, and standardized and non- 

standardized assessments) revealed many insights into underlying factors that can affect pilot 

performance. This chapter described individual results and later compares each pilot.  

4.2 Individual participant results 
Each pilot in the study participated in the same battery of tests to ascertain if there 

were any similarities or differences between the pilot results.  The results for each pilot are 

detailed below. 

4.2.1 Pilot One 
Pilot One was a 31-year-old male who at the time of the study had been flying for his 

current employer for roughly five years.  He was a first officer who wanted to become a 

captain in the future.  He reported that he became an airline pilot because he wanted to do 

work that was both physical and cognitively challenging.  Prior to working for his current 

airline he was employed as a flight instructor for twelve months and then spent three years as 

a pilot overseas. 

He reported that he had completed schooling to a Grade 12 level.  English was not his 

first language.  He reported that the most challenging aspects of his job were applying 

theories into practice and making decisions.  He felt that he learned best through repetition 
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and liked doing things in a routine way.  He stated that he found following auditory 

instructions challenging at times and described himself as a visual and kinaesthetic learner.   

“No, I can’t listen and do something.  I’m very bad at listening ‘cause I’m probably a 

visual and also doer.  I’m really bad in listening.” 

He considered himself to be an organised person who thrived on having plans in 

place.  He felt that he was an emotional person and a flexible thinker who was able to adapt 

readily to change.   

“I have to have a plan for everything. If something doesn’t go to plan I then have to 

make another plan.  I usually have more than one back up plan for everything.” 

He found new and novel situations challenging. When learning new skills, he said he 

needed opportunities for regular practice and often searched for YouTube videos for further 

learning opportunities.   

“Yeah, I probably bit struggle on applying the theory onto the actual work 

environment.” 

When talking about the demands of his job, he reported that he enjoyed the consistent 

routines that came with flying planes and on average flew three to five flights per shift.  He 

felt physically able to cope with the demands of flying, although he did admit to being tired 

after shifts.  He stated that he found decision making, dealing with novel situations and 

applying theory to practice the most challenging aspects of his job.   

“When it comes to a situation, making a sudden decision is a bit hard for me.  So I 

need to get as much information as I can that will help the final decision.” 

He said that he preferred to stand back and assess a situation rather than jumping in 

and working it out as he went.   
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“I stop and think three times about something before I do it.”   

He admitted that multitasking was also challenging for him.  

“Yeah, I can’t multitask at all.  I am only doing one thing.” 

He reported that he had found simulator assessments challenging throughout his 

career.   

“Yeah, if it was a written examination we can always take our time at least five 

seconds or ten seconds and then make a decision and do it.  If it is like a flight test, we 

have to just do it, and once it’s done, it’s done. You can’t go back and change it.” 

4.2.1.1 Simulator results 
Table 3 represents Pilot One’s performance in the 2014 study and his 2019 work 

assessments, which were conducted by FEs from his workplace.  It is a common practice for 

airlines to take an overall average of each pilot’s scores.  The highest possible score for a 

category is a score of 5.  The categories assessed are as follows: situational awareness (SA), 

decision making (DM), flight paths within limits (F), knowledge (K), management (MN), and 

communication (C).   

The 2019 data suggests Pilot One had made some improvements since the 2014 

assessment.  The areas where he showed moderate improvement were DM, F, COM and MN 

categories.  K was an area where his performance was consistent, as evidenced by his 

unchanged scores.  His greatest area of improvement was F, where he received a score of 4 

for 2019.  Pilot One’s average scores range from 2.16-3.66.  

Table 3: Flight simulator assessment results 2014 and 2019 (Pilot One) 

 SA DM F KN MN COM AVG.   

YEAR          
2014 3 3 3 3 3 3 3   
2014 2 2 1 3 2 3 2.16   
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2019 3 3 4 3 4 4 3.5   
2019 3 4 4 3 4 4 3.66   

 

4.2.1.2 Clinical observations during assessment regarding Pilot one 
In regard to the video assessment with the SME, Pilot One’s ability to self-reflect on 

his own performance was not as well developed. He was also not able to give much insight 

into his own performance in simulations.  When discussing the performance of the pilots in 

the videos, his conversation was circumlocution and relied on the SME to give him answers 

to the questions.  He often repeated back what the SME had said or reported that he was 

confused by the question.  Pilot One took about an hour to complete the task with the SME. 

On several occasions, Pilot One needed to have instructions repeated before he 

understood them.  He needed more instruction than the other pilots for tasks that required a 

higher cognitive load, and found it easier when he had a visual demonstration prior to 

attempting a task.  The researcher surmised that he found it difficult to sit still at times, as he 

often moved his body within the chair.  

When demonstrating postural control, Pilot One found it difficult to maintain an 

upright position when seated and engaged in table-based activities.  He often adopted a 

slumped posture and/or rested his head in one of his hands whilst engaging in such tasks.  He 

was only able to stand on one foot for seven seconds and he found it even more challenging 

to close his eyes and stand on one foot as he was only able to stand for three seconds before 

needing to place his foot on the floor.  He was unable to walk along a one metre line without 

deviating. 

In simulated footage from the previous study Pilot One also displayed limited postural 

control in the flight deck.  He frequently readjusted his posture during hand flying tasks and 

appeared to need to extend his left arm on the centre console in order to maintain an upright 

position throughout the flight.  Movements of the plane appeared to alter his seated position, 
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and at times he found it difficult to maintain an upright seated position when the plane was 

moving. 

4.2.1.3 Standardised assessment results for Pilot One 
Table 4 represents Pilot One’s performance in the TEA assessment.  As previously 

mentioned, the TEA provides a norm-referenced score on subtests that assess Selective 

Attention, Sustained Attention, Divided Attention, and Attentional Switching (Robertson et 

al., 1994).  Pilot One scored in the average range for the Map Search 1 (MS1), Map Search 2 

(MS2), and Telephone Search (TS) subtests, which test for visual selective attention, 

processing, and scanning (Robertson et al., 1994).  He also scored in the average range for 

Elevator Counting with Reversals (ECR) which is used to assess auditory-verbal working 

memory (Robertson et al., 1994).  He scored above average in Elevator Counting with 

Distractions (ECD), which is another subtests to test auditory-verbal working memory 

(Robertson et al., 1994).  His highest score was TSC, which tests performance of a dual-task 

activity (Robertson et al., 1994).  His lowest scores were in both the below average in three of 

the subtests Visual Elevator time, and Lottery subtests.  Pilot One’s score in the Visual 

Elevator Time subtests suggest that he had challenges with cognitive flexibility (Robertson et 

al., 1994).  His Lottery subtest results indicate difficulties with sustained auditory attention 

(Robertson et al, 1994). 

Table 4. Results of TEA (Pilot One) 

 MS 

1 

MS 

2 

EC  ECD VE Visual 

Elevator 

Time 

ECR TS TSC Lottery  

Percentile 50th  50th  Normal 75th 50th  5th  50th   50th   95th  10th 
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Table 5 represents Pilot One’s performance in the RBANS assessment, this 

assessment measures Attention, Language, Memory—Immediate and Delayed—and 

Visuospatial/Constructional abilities (Randolph, 1998).  Pilot One’s results placed in the 

average range overall.  His two lowest scores were in the subtests Language and Delayed 

Memory.  Low scores in Language represent difficulty with language fluency (Randolph, 

1998).  Low scores in Delayed Memory represent difficulty with retrieving information from 

long-term memory, which may indicate memory problems (Randolph, 1998).  Pilot One 

scored in the average range in the domains of Immediate Memory, Visuospatial/Construct, 

and Attention. 

Table 5: Results of RBANS (Pilot One) 

 Immediate 

Memory 

Visuospatial/ 

Construct 

Language Attention Delayed 

Memory 

Overall 

Results 

Percentile 66th 50th 16th 27th 21st  27th 

Band Average Average Low 

Average 

Average Low 

Average 

Average 

 

Table 6 represents Pilot One’s results for manual dexterity.  As can be seen in the 

results, his score for both hands placed him in the 25th percentile.  This result indicates 

difficulties with manual dexterity.  Pilot One reported in the interview that he has some 

difficulties with fine motor skills. 

Table 6: Nine-Hole Peg Test (Pilot One) 

Right Hand  Left Hand  

25th Percentile  25th Percentile 

 

Table 7 represents Pilot One’s results in the Adolescent/Adult Sensory Profile.  This 

assessment evaluates the possible contributions of sensory processing to participants’ 
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daily performance patterns and obtains information about participants’ everyday sensory 

experiences and their impact on behaviour in different settings (Brown & Dunn, 2002). 

Pilot One scored in the More Than Most People range in the Low Registration quadrant.  A 

score in the Low Registration range indicates that he had a higher percentage of missing 

stimuli or taking longer to formulate a response to stimuli that other individuals notice 

(Brown & Dunn, 2002). 

Table 7: Pilot One Adolescent/Adult Sensory Profile Results  

Quadrant Raw Score Cut off Score Range Classification 

Low Registration 42/75 36-44 More Than Most People 

Sensation Seeking 55/75 43-56 Similar to Most People 

 Sensory Sensitivity 31/75 26-41 Similar to Most People 

Sensation Avoiding 37/75 27-41 Similar to Most People 

(Adapted from Brown & Dunn, 2002). 

4.2.2 Pilot Two 
Pilot Two is a 39-year-old male who at the time of this study had been flying for the 

same airline for roughly 8 years.  He started with the airline as a first officer and upgraded to 

captain just over twelve months prior to his participation in this study.  He reported that he 

had failed the Command Upgrade course (to become a captain) on his first attempt in 2015; 

however, on his second attempt he had been successful and was promoted to captain.  He also 

failed a line-check assessment late 2016.  He admitted during the interview that he did not 

initially feel ready to be promoted. 
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“I wasn't ready at the time, and then when it happened, the second attempt, I was 

ready to go for it.  So – and hence the process felt a lot easier.  I felt more prepared 

and more ready to be able to turn out the performance that's required.”  

Pilot Two reported that he had completed high school.  He said that when he first 

started working for the airline, he found the transition from single-pilot to multi-crew 

operations challenging.  He reported that the most challenging aspect of his occupation was 

building relationships with other crew members.  He felt that he best learned through 

repetition and routines.   

“Repetition's a big thing for me.”  

When asked to describe how he thought he learned best, he said that visualisation and 

repetition were keys to his ability to learn. 

“Yeah, but the ability to visualise is huge as well so sitting in the plane itself or a 

simulator where just being able to close my eyes and visualise that sort of thing.  So 

when the mind's been there, the body follows.  It’s a pretty simple mantra in and 

around us, I think, and with that and repetition together, I feel that it allowed me to 

have reasonably good performance.” 

Pilot Two reported that when he was at work he often imagined challenging 

situations/scenarios in order to practice responding in a calm manner.  

“So I kind of take it – there's this particular example, I take off and I just instinctively 

anticipate a master warning or caution.  The gear not going up, the engine catching 

fire, something like that.  So I feel like I try and simulate quietly an environment of 

stress or what might be a stressful environment, and then just be calm about it no 

matter what's going on.  So I feel the more I replicate that such situation, the 
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repetition once again.  When it does come up, the mind's been there, so the body 

reacts.” 

Pilot Two also reported that his learning style was a combination of visual and 

kinaesthetic. 

“I think a lot of it will be on the experiential component of it.  The third dimension of 

actually seeing and breathing the component, too.  But then there's – but reading 

component is really important, processing the words and the pictures and the 

diagrams.  But then when it's – then, here we go, here we sit in the plane, bang.” 

Pilot Two said that he found it hard to just sit and read when learning new things 

because he had a tendency to be distracted.   

“The distraction is something that has – I've found a real mission to come back to.  

It’s a shiny ball syndrome.” 

When asked about what he found most challenging about his job he reported building 

relationship with other pilots in a short time of frame. 

“Specifically, the airline flying, and I find it a challenge, I guess, in the way I want the 

relationship to work with the co-pilot.  I think that's an important thing for me.” 

“And I have had a tendency to overthink scenarios.  Micromanaging, I think, is a 

challenge for me.”   

4.2.2.1 Simulator results 
Table 8 indicates that Pilot Two displayed consistent performance in the areas of SA, 

and MN, as he received identical scores in these categories in 2014 and 2019.  DM, F, KN, 

and COM are all areas where Pilot Two had improved results in 2019.  Overall, his averages 

for the assessments show improvement, and his overall average increased from 3.16-3.8. 
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Table 8: Simulator results 2014 and 2019 (Pilot Two) 

 SA DM K KN MN COM AVG.   

YEAR          
2014 4 3 3 3 3 3 3.16   
2014 3 4 3 3 3 4 3.33   
2019 4 4 4 4 3 4 3.8   
2019 4 4 4 4 3 4 3.8   

 

4.2.2.2 Clinical observations during assessment regarding Pilot Two 
In regard to the video assessment with the SME, Pilot Two talked excessively, went 

off topic on numerous occasions, and appeared to be disorganised in his thoughts at times.  

His analysis of the situation was superficial, and he could not offer deeper analysis when 

questioned further by the SME. However Pilot Two displayed a moderate ability to reflect on 

his own past experiences.  He had some insights into the reasons for his past failures and for 

challenges he continued to face; however, he required verbal prompting from the SME to 

formulate and communicate these insights. Pilot Two took about an hour to complete the task 

with the SME. 

Pilot Two demonstrated typical standing and seated balance, bilateral coordination, 

and postural control throughout the assessment.  He was able to keep his body in an upright 

position during table-based activities. At times he was unable to answer a question directly 

and used circumlocution as a way of organising his thoughts and answering questions.  

Occasionally he needed redirection to remain on task during the interview. 

4.2.2.3 Standardised assessment results for Pilot Two 
Table 9 represents Pilot Two’s mixed performance in the TEA.  He scored below 

average in 30 percent of the subtests, including Visual Elevator Time, ECR, and the Lottery.  

The Visual Elevator test measures his ability to switch his thought process as well as use 

visual processes to process information (Robertson, et al., 1994) and the ECR tests for 

auditory-visual working memory, and the lottery subtest tests for auditory sustained attention 
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(Robertson et al., 1994).  These low results would indicate that his cognitive flexibility, 

auditory- visual working memory and auditory sustained attention are areas of difficulty for 

him.  He obtained above average results in the MS2, ECD, VE, and TS, subtests, and he 

scored in the average in the MS1 and TSC subtest.  MS 1 and MS2, and TS are subtests 

design to measure visual selective attention and processing speed (Robertson et al., 1994).  

Pilot Two’s performance in these subtests indicates variance in his abilities he scored at the 

50th percentile for one test and then in the 75th and 99th percentiles for the other two subtests.  

The MS1 and MS2 subtests are performed consecutively and would indicate that he used a 

better visual scanning technique in MS2 and TS when compared to MS1 subtest.   

Table 9: Results of TEA (Pilot Two) 

 MS 

1 

MS 

2 

EC ECD VE Visual 

Elevator 

time 

ECR TS TSC Lottery  

Percentile 50th  75th normal 75th 75th 25th 25th 99th 50th 25th 

 

Table 10 represents Pilot Two’s results in the RBANS assessment.  Pilot Two scored 

Low Average in three of the subtests: Immediate Memory, Visuospatial/Construct, and 

Delayed Memory.  He scored Average in the Attention subtest and high average in the 

Language subtest.  This gave him an overall result of Average performance in this 

assessment.  

Table 10: Results of RBANS (Pilot Two) 

 Immediate 

Memory 

Visuospatial/Construct Language Attention Delayed 

Memory 

Overall 

Results 

Percentile 10th  14th  86th  73rd  13th  30th  
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Band Low 

Average  

Low Average  High 

Average  

Average  Low 

Average  

Average 

 

Table 11 represents Pilot Two’s results in the Nine-Hole Peg Test.  He scored in the 

90th percentile for both hands, which indicates that he experienced no difficulties with manual 

dexterity in either hand. 

Table 11: Nine-Hole Peg Test (Pilot Two) 

Right Hand  Left Hand  

90th Percentile 90th Percentile 

 

Table 12 represents Pilot Two’s performance in the Adolescent/Adult sensory profile. 

Pilot Two scored in the Much More than Most People range in Sensation Avoiding quadrant.  

This indicates that he has a tendency to become overwhelmed or bothered by sensory stimuli 

(Brown & Dunn, 2002). 

Table 12: Pilot 2 Adolescent/Adult Sensory Profile Results  

Quadrant Raw Score Cut off Score Range Classification 

Low Registration 32/75 24-35 Similar to Most People 

Sensation Seeking 47/75 43-56 Similar to Most People 

Sensory Sensitivity 40/75 26-41 Similar to Most People 

Sensation Avoiding 50/75 50-75 Much More Than Most People 

(Adapted from Brown & Dunn, 2002). 
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4.2.3 Pilot Three: 
Pilot Three is a 50-year-old male who had been flying with his current airline for 

roughly 15 years at the time of this study.  Over the years, he had experienced setbacks in his 

career.  He reported that he had been stood down from flying on two occasions and had found 

the Command Upgrade process challenging.   

“So, I didn’t do well at school and things like that.  And my exams for the flying, I had 

to do a couple of times.” 

“No, I nearly did walk away.  I nearly got pushed to the point where I walked.” 

It took Pilot Three several attempts to become a captain.  He became a captain in 

2015.  He reported that he had a brother with dyslexia and wondered if he was also dyslexic.  

He also reported that he had suffered from physical illness and a sleeping disorder in the past.  

“So there was a lot of underlying stuff.  So there was the hernia, the sleep apnoea 

stuff, and I just had to check off – has taken a few years, but I’ve just – take one thing 

at a time.” 

  Pilot Three said that he found learning challenging and reported that he often wrote 

lots of notes when learning something new as a way to improve his retention of knowledge.   

“Yeah, really had to do a lot of work, and for me, I had to write things out a lot so I 

remembered them.  I can’t just read a book and then…” 

Pilot Three said that in the past he had a tendency to rush in and reactively make 

decisions without assessing the whole situation.  

 “Now I’ve learnt to slow down and just take my time.  Sit on your hands, as we used 

to say.” 
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Pilot Three identified multitasking and prioritising as areas that where he could 

improve his skills.  He felt that he learned best through repetition, routines, and making 

mistakes.   

“Yeah, I’m sort of routine man.” 

“Yeah.  I’ve gotta make mistakes to learn.” 

He also reported that he took every opportunity to volunteer for extra training and 

situations as a means to practice and improve his skills. 

“I volunteered for everything.  And then did a lot of that which – that helped.” 

“Yeah, at everything via experience.  I’ll never be sharper than some, ‘cause I 

watched some guys and they just do a fantastic job.  But I try and get better each time, 

and that’s why I volunteered for all those, even though I hated doing them.” 

Pilot Three also reported that he was a visual and kinaesthetic learner.   

“For me, sort of seeing and doing.  I’m not really the smartest tool in the shed for 

exams and things like that.” 

When asked if he had any ongoing challenges, he said that he found his performance 

varied. 

“I suppose just depends what’s going on and what you got.  Some days, I might be 

good; some days, not so good.  So it’s just trying to manage that.” 

4.2.3.1 Simulator results 
Table 13, which represents the results of Pilot Three’s 2014 and 2019 simulations, 

indicates that Pilot Three’s performance remained consistent, yielding similar averages 

overall.  His F results indicate no change in his abilities in these areas.  His SA and KN 

results decreased by one mark in the first 2019 assessment, but he showed improvement in 
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these areas in the following assessment, returning to his initial score of 4 in each category.  

His DM result followed the same pattern but in reverse order, with him initially showing 

improvement by scoring a 4 but then decreasing his performance in the second 2019 

assessment.  He had showed improvement in the COM category by his second 2019 

assessment.  His overall average increased from 3.5-3.66.  There was no difference in his 

overall average score between 2014 and 2016. 

Table 13: Results of Simulator 2014 and 2019 (Pilot Three) 

 SA DM K KN MN COM AVG.   

YEAR          

2014 4 3 4 4 3 3 3.5   

2014 4 3 4 4 4 3 3.66   

2019 3 4 4 3 4 3 3.5   

2019 4 3 4 4 3 4 3.66   

 

4.2.3.1 Clinical observations during assessment regarding Pilot 3 
Pilot Three was able to give some reflection on the performance of the pilots in the 

recorded video but admitted at times that he did not know the answers to some of the SME’s 

questions.  Pilot Three required verbal prompting and assistance from the SME to complete 

the video task. Pilot Three had difficulty communicating his knowledge and insights to the 

SME. 

Pilot Three demonstrated some ability to self-reflect on his own performances. Pilot 

Three took about an hour to complete the task with the SME. 

Pilot Three had slight difficulty maintaining an upright position during standing 

balance tasks however, it did not seem to impact on his functional performances in tasks 

during the assessment.  He reached for a chair or placed his foot on the floor to adjust his 

posture when balancing on one foot.  He demonstrated appropriate bilateral coordination 

when engaged in table-based activities.  When engaging in tasks that allowed for multiple 
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attempts, he slightly improved his scores each time.  He was highly motivated to succeed in 

the tasks he performed, and he commented on occasion that he found some of the tasks in the 

assessment challenging.  

4.2.3.2 Standardised Assessment Results for Pilot Three 
Table 14 represents Pilot Three’s results in the TEA.  He scored above average in 60 

percent of the subtests and below average in 30 percent of them.  The subtests in which he 

scored below average were Visual Elevator Time, TSC, and the Lottery subtests.  His highest 

result was in the ECR subtest. 

Table 14: Results of TEA (Pilot Three) 

 MS 

1 

MS 

2 

EC ECD VE Visual 

Elevator 

time 

ECR TS TSC Lottery 

Percentile 75th 90th normal 75th 75th 30th 95th 75th  25th 25th 

 

Table 15 represents Pilot Three’s scores in the RBANS assessment.  Overall, his 

results were in the Low Average range.  The Immediate Memory subtest was his worst result, 

with his score falling in the borderline range.  Poor results in the Immediate Memory range 

suggest that he may have trouble with encoding verbal information (Randolph, 1998).  He 

scored in the Low Average range on the visuospatial, language, and attention subtests.   

Pilot Three’s only Average result was for the Delayed Memory subtest.  This 

indicated that he had difficulties with visual and auditory attention and registration 

(Randolph, 1998). 

Table 15: Results of RBANS (Pilot Three) 

 Immediate 

Memory 

Visuospatial/Construct Language Attention Delayed 

Memory 

Overall 

Results  

Percentile 5th  19th  19th  16th  27th  9th  

Band Borderline Low average Low 

Average 

Low 

Average 

Average Low 

Average  
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Table 16 represents Pilot’s Three’s Nine-Hole Peg test results.  He scored in the 90th 

percentile for his right hand and the 75th percentile for his left hand.  This result indicates that 

he did not have difficulty with manual dexterity in either hand.  As he is right-hand dominant, 

a higher score with his right hand was to be expected. 

Table 16: Results of Nine-Hole Peg Test (Pilot Three) 

Right Hand  Left Hand  

90th Percentile  75th Percentile  

 

Table 17 represents Pilot Three’s Adolescent/Adult Sensory Profile results.  He 

scored in the Less Than Most People range in the Low Registration quadrant and in the Much 

Less Than Most People range in the “Sensory Sensitivity” quadrant. 

His score in the Low Registration quadrant indicates that Pilot Three had a low 

neurological threshold for sensory information in some of his senses (Brown & Dunn, 2002).  

His score in the Sensory Sensitivity quadrant indicates that he has a high neurological 

threshold for sensory information in some of his senses (Brown & Dunn, 2002).  It is typical 

for individuals with sensory challenges to display both under sensitive (Low Registration) 

and over sensitive (Sensory Sensitivity) responses to stimuli. 

Table 17: Pilot Three Adolescent/Adult Sensory Profile Results  
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Quadrant Raw Score Cut off Score Range Classification 

Low Registration 23/75 19-23 Less Than Most People 

Sensation Seeking 43/75 43-56 Similar to Most People 

Sensory Sensitivity 18/75 15-18 Much Less Than Most People 

Sensation Avoiding 29/75 27-41 Similar to Most People 

(Adapted from Brown & Dunn, 2002). 

4.2.4 Pilot Four: 
Pilot Four is a 56-year-old male who had 35 years of flight experience and had been 

flying with the same airline for roughly 16 years at the time of this study.  In addition to 

being a pilot, for the past 10 years he had worked as a flight examiner and instructor for both 

pilots and trainers.  He had completed schooling to Grade 12.  He felt that he learned best 

when he had an understanding of the big picture of the task that he was undertaking.  

“When I’m learning something new – I’m just trying to think back to actually learning 

something new recently.  I like a clear – so I think I like to learn from the people who 

are best of what they do.  And just thinking of two examples in my head, one is 

actually a sporting example and the other one is learning this new program onboard.  

And, very much like to have a clear picture of what the endgame of what they’re 

trying to teach us, so that I know how I’m gonna fit all the bits and pieces into it, and 

often those people are making assumptions about where I’m at and what I know, and 

they don’t actually extract out of me where I’m at, first of all, we’ll try make some 

mistake.  So, often, I’ll actually – if they don’t ask, I’ll give it to them anyway.  So, 

they’ve got a better foundation to work with, so know what I know.  How do I learn?  
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I find it more difficult to learn, I know that.  I would, in the past, pick up things very, 

very fast.  You could just about show me once.” 

 Pilot Four reported that he was a visual and kinaesthetic learner.   

“I tend to read very little, but when I read, I read accurately.  I definitely can learn 

from reading.  I can take in a lot and process it quite well.  I tend to like learning from 

visual and doing.  So, if you show me something, give me a chance to actually have a 

go with it, I pretty much got it.” 

He stated that he often had many ideas for how to solve a problem which he felt could 

be viewed by others in the aviation field as problematic.   

“Thinking too much outside of the box and coming out with unique solutions 

apparently is not the thing you want to do in aviation.  I’m going <laughs>, “Hang 

on, that’s exactly what you need.” 

  He said that in the past he had attended courses outside of the airline to understand 

himself better, and through these courses he had discovered that his biggest challenge at work 

was his own perfectionism.  

“And it’s a very self-imposed major challenge.  I found out through the courses I did 

over 10 years ago that I had a fundamental driver, and the driver was I could never 

be perfect.  So no matter what I achieved, there was always this underlying voice that 

said, “You could have done better.”  So, yeah, I was a head boy at school, I was just 

not good enough.  I represented New Zealand in underwater hockey, and played it to 

the highest level you could, but that’s not good enough.  You do all these things in 

your life.  If you can’t become a pilot, you become somebody who trains people, you 

become a CFO of an air club, that’s not good enough.  It’s a real – it’s a really 
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damaging underlying plan that really, at the core, it actually starts to impact how you 

feel about things because no matter what you do, you can’t achieve.” 

  Pilot Four reported that he had dyslexia, but he viewed it as a positive attribute. 

“I believe so, until I was quite, probably right through into tertiary education, and it 

wasn’t until later on that I’ve actually come to conclusion that it’s actually a really 

powerful thing to have, and I don’t call it an issue any longer.  For me, it’s just a 

different way of viewing things and does actually work for pilots in terms of – 

visually, I think it gives a construct, three-dimensional construct look better.” 

4.2.4.1 Simulator results 
Table 18 represents Pilot Four’s results in both the 2014 and 2019 simulations.  Pilot 

Four achieved consistently high scores and demonstrated improvement to his overall 

performance between 2014 and 2019.  In the SA category, he achieved perfect scores in all 

simulations.  His SA category both remained unchanged across all simulations.  He 

demonstrated improvement in DM, F, KN, and COM.  His MN ranking rose to 5 and dropped 

back to 4 between 2014 and 2019.  His average score increased from 4.5-5, demonstrating 

that he is a high performer. 

Table 18: Results of simulator 2014 and 2019 (Pilot Four) 

 SA DM K KN MN COM AVG.   

YEAR          
2014 5 4 4 5 4 5 4.5   
2014 5 5 4 4 5 4 4.5   
2019 5 5 5 5 5 5 5   
2019 5 5 5 5 4 5 4.83   

 

4.2.4.2 Clinical observations during assessment regarding Pilot Four 
When Pilot Four commented on the videos, he was methodical and organised in the 

way he communicated his assessment and required no prompting from the SME. Pilot Four 
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demonstrated a strong ability to self-reflect and required very little prompting from the SME 

to talk about his previous experiences.  He was also able to complete this task in 15-20 

minutes. 

Pilot Four demonstrated slight challenges with standing balance activities, especially 

when his vision was occluded, however it did not impact on his functional abilities during the 

assessments.  He was able to maintain an upright posture during table-based activities and 

displayed appropriate bilateral coordination, fine motor skills, and postural control. 

He often approached assessment tasks with multiple plans or strategies in place and 

appeared to follow instructions easily.  He was able to explain his thought processes in a clear 

manner and seemed to have good insight into his abilities.  He was very strong at reflective 

practice and self-monitoring of performance. 

4.2.4.3 Standardised assessment results for Pilot Four 
Table 19 represents Pilot Four’s TEA assessment results.  He scored above average in 

70 percent of the subtests for this assessment.  He scored below average in the TS and the 

Lottery subtest.  It should be noted that Pilot Four misheard the instructions for the TS subtest 

and did not realise it was being timed, which resulted in a lower score.  Both of the MS 

subtests are similar to the TS subtest, and he achieved higher scores in these two subtests 

because he knew they were being timed.   

Table 19: Results of TEA (Pilot Four) 

 MS 1 MS 2 EC ECD VE Visual 

Elevator 

Time 

ECR TS TSC Lottery 

Percentile 99th 90th  normal 75th 75th 99th 90th 10th 90th 10th 
 

Table 20 represents Pilot Four’s RBANS assessment results.  He scored in the 

Average range overall, with visuospatial/construct being his highest result.  This indicates 
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that Pilot Four had well-developed visuospatial perception and was able to process and use 

visuospatial information effectively (Randolph, 1998).  His lowest score in this assessment 

was the Immediate Memory subtest.  Borderline scores on this subtest suggest that he may 

have some verbal memory difficulties and may recall some types of verbal information better 

than others (Randolph, 1998). 

Table 20: Results of RBANS (Pilot Four) 

 Immediate 

Memory 

Visuospatial/Construct Language Attention Delayed 

Memory 

Overall 

Results 

Percentile 7th 99th 34th 50th 47th 34th 

Band Borderline High Average Average Average Average Average 

 

Table 21 represents Pilot Four’s test results in the Nine-Hole Peg.  His results indicate 

that he was in the 90th percentile and experienced no difficulties with manual dexterity in 

either hand. 

Table 21: Results of Nine-Hole Peg Test (Pilot Four) 

Right Hand  Left Hand  

90th Percentile  90th Percentile  

 

Table 22 indicates that Pilot Four performed Similar to Most People across all four 

quadrants.  This result indicates that he had no sensory processing difficulties.   

Table 22: Pilot Four Adolescent/Adult Sensory Profile Results  
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Quadrant Raw Score Cut off Score Range Classification 

Low Registration 28/75 24-35 Similar to Most People 

Sensation Seeking 52/75 43-56 Similar to Most People 

Sensory Sensitivity 28/75 26-41 Similar to Most People 

Sensation 

Avoiding 

31/75 27-41 Similar to Most People 

(Adapted from Brown & Dunn, 2002). 

4.3 Comparison of participants results 
This section compares the pilot’s results across the non-standardized assessment 

Postural control, and the standardized assessments Sensory Profile, TEA, RBAND, and Nine-

hole Peg Test. 

4.3.1 Postural System Comparison 
During the postural control assessment, Pilots Two, Three, and Four all displayed 

adequate seated postural control.  They were able to maintain an upright posture without 

adopting a slumped position.  Pilot One demonstrated poor postural control in seated 

positions.  He often slumped in his chair, adjusted his posture, and placed his non-dominant 

elbow on the table and rested his head in his hand when engaged in cognitive tasks.  In video 

footage from Pilot One’s 2014 stimulator assessment he also demonstrated poor postural 

control in the flight deck.  He frequently adjusted his posture whilst seated, and at times he 

propped himself up by extending his left arm and placing his hand on the centre console for 

extra support.  His posture was affected by the movements of the plane, aircraft vibrations 

and he was not always able to maintain an upright position.  No difficulties were observed in 

Pilots’ Two, Three, or Four in their flight simulator in the 2014 video footage. 
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4.3.2 Sensory Profile Comparison  
Pilot Four did not display any sensory processing challenges, and his performance 

result was typical (Similar to Others).  Pilots One, Two, and Three all had results indicating 

sensory processing dysfunction.  Pilot One and Pilot Three’s results placed them in the Low 

Registration quadrant.  People with Low Registration have a high neurological threshold and 

require more intense stimuli to activate their nervous system to respond (Brown &Dunn, 

2002).  Pilot Three’s results also placed him in the Sensory Sensitivity quadrant.  Pilot Two’s 

results placed him in the Sensory Avoiding quadrant.  Both of these quadrants indicate a low 

neurological threshold for sensory stimuli, meaning that low levels of stimuli are needed to 

elicit a nervous system response (Brown & Dunn, 2002). 

4.3.3 TEA Assessment Comparison  
Figure 3 compares the performance of all four pilots in the TEA assessment.  Pilot 

Four was the highest performer overall, performing 70 percent above average in most of the 

subtests.  Pilot Three was 60 percent above average in most of the subtests, Pilot Two in 30 

percent and Pilot One 20 percent above average in the subtests. 
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Figure 3: TEA Comparison Results  

 

4.3.4 RBANS Test Comparison 
Figure 4 compares the overall results of all four pilots for the RBAN assessment. The 

percentile determined the range that the pilots fell into. Pilots One, Two and Four all 

achieved scores that classed them in the Average range.  Pilot Four had the highest overall 

score 34th percentile.  Pilot Two was the next best performer in this assessment, achieving a 

score in the 30th percentile. Pilot One was in the 27th percentile, and Pilot Three achieved the 

lowest score in this assessment 9th percentile, with an overall classification of Low Average.  
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Figure 4: RBAN Pilot Comparison 

Pilot Three scored in the Low Average range overall, indicating that there were 

several factors adversely affecting his occupational performance.  During his interview, he 

said that learning had been a lifelong challenge for him and that things did not come easily 

for him in the workplace. 

It’s also important to note that the subtests involve an auditory and visual component, if a 

participant has auditory and or visual processing challenges this may impact on their scores in 

these subtests (Randolph, 1998).  Some of Pilot One, Two and Three results indicate 

challenges with their visual functioning. 

4.3.5 Nine-Hole Peg Test Comparison 
Figure 5 compares the results of all four pilots for the Nine-Hole Peg test.  Pilots Two, 

Three, and Four demonstrated good manual dexterity in both hands.  Pilot One demonstrated 

poor manual dexterity in both hands, resulting in a score that placed him in the 25th 

percentile.  During the assessment, he reported that at times he had challenges with manual 

dexterity in the flight deck.   
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Figure 5: Nine-Hole Peg Test Comparison 

 

4.4 Development of individual categories  
The research project collected various data. This section outlines the four main 

categories that were finally developed. The first two categories are postural and sensory 

systems. These categories have already been presented as the tests conducted only measured 

this area. Two test batteries were administered (e.g. TEA and RBANS). These tests assessed 

a broad spectrum of skills. To draw all sub-test from the two batteries together in a more 

meaningful way required the developed of further categories. These categories were the 

visual and cognitive system.  

4.4.1 Postural System 
This comparison has already occurred in 4.3.1. 

4.4.2 Sensory System 
Like postural, the sensory assessment and comparison has already occurred in 4.3.2. 

4.4.3 Visual System 
Figure 6 compares the results of all four pilots in all of the subtests that tested visual 

processing, scanning, visual perception and visual working memory. These sub-test results 

were drawn from the TEA and RBANS assessments.   
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Figure 6: Vision Subtests Comparison 

The highest overall performer in the visual subtests was Pilot Four who scored above 

average in all of the subtest apart from the TS (10th percentile); however, as discussed 

previously, it is hypothesised that his low result was due to him misunderstanding the task 

(participant was unaware the TS sub-test was timed and took his time for accuracy purposes).  

Across most of the subtest he scored in the 90th percentile or above.  Pilot Three scored 

generally consistently at average or above average in the visual subtests.  He scored below 

average in two of the subtests. Pilot Two scored in below average in 50 percent of the visual 

subtests.  Pilot One consistently scored average across almost all subtests. However, his TS 

was in the 75th percentile, Visual Elevator Time subtest he scored in the 5th percentile and the 

TSC was in the 95th percentile. 

In regard to individual subtests, the MS1, MS2 and TS both assess a participant’s 

ability to filter out irrelevant information and visually scan for a target (Robertson et al., 

1994).  Pilot Four scored exceptionally high in MS1 and MS2 subtests, indicating that he was 

able to locate and process visual information rapidly (Robertson, et al., 1994).  As discussed, 
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he achieved the lowest score of all the pilots in the TS. Pilot Three was consistently above 

average in all three subtests (MS 1, MS2 and TS).  Pilot Two scored average for MS1 and 

above average for MS2 TS. Pilot One performed consistently average in the MS1 and MS2 

subtests, and above average in the TS subtest.   

In relation to the results of all four pilots for the Visuospatial subtest, Pilot Four’s 

results (99th percentile) classified him in the High Average range for this task and indicate 

that his visuospatial perception is exceptionally high.  Pilot Three (19th percentile) and Pilot 

Two (14th percentile) scored in the Low Average range.  Pilot One was the next best 

performer scoring in the Average range (50th percentile).  

The results of all four participants for the Visual Elevator subtest.  This subtest 

assesses mental/cognitive flexibility; and had a timed and visual element. This subtest is 

further expanded in Figure 7.  Pilot Four was significantly faster than the other pilots at 

switching his train of thought.  He was almost two seconds faster than Pilots Two and Three 

and 2.4 seconds faster than Pilot One.  Pilot One was in the 5th percentile range, indicating 

that his performance was very poor.  During his interview, Pilot One reported that he had 

difficulty with decision making.  Pilot Four’s results indicate highly effective decision-

making skills and an advanced ability to attend to appropriate information and stimuli.     
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Figure 7:  Visual Elevator Time Subtest 

The TSC assesses ability to sustain attention whilst engaged in a visual search task 

(Robertson et al., 1994).  This subtest allows the researcher (e.g. OT) to observe how 

participants respond to competing demands (Robertson et al., 1994).  Interestingly Pilot One 

scored high in this subtest, with Pilot Four close behind, indicating they were able to 

effectively manage incoming information from multiple sources (Robertson, 1994).  Pilot 

Two scored average, and Pilot Three below average.  This indicates that Pilot Three would 

potentially be at risk of not being able to manage information with competing demands 

(Robertson, et al, 1994). 

4.4.4 Cognitive System 
The cognitive systems was divided into memory and attention. 

4.4.4.1 Memory Subtests Comparison 
Figure 8 compares the results of all four pilots in all of the subtests that measured 

memory within the TEA and RBANS assessments.  The types of memory tested for in these 

subtests were (a) immediate memory, (b) delayed memory, and (c) working memory, which 

was measured using ECD and ECR (auditory working memory), and Visual Elevator Time 

(visual working memory). 
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Figure 8: Memory Subtests Comparison 

The Immediate Memory subtest measures the participants’ abilities to carry out initial 

stages of encoding and learn verbal instruction both simple and complex (Randolph, 1998).  

Pilot One was the best performer in this subtest (66th percentile).  Pilots Two, Three and Four 

were in the lower percentile ranges (10th, 5th and 7th), indicating that they may recall some 

types of verbal information better than others (Randolph, 1998). 

The Delayed Memory subtests measure delayed recall and recognition of auditory and 

visual information (Randolph, 1998).  Pilot Four performed the best with an average 

performance. Pilots One and Three both had low scores in this subtest, placing in the 21st and 

27th percentiles, respectively.  Pilot Two was the lowest performer with results in the 13th 

percentile. This indicates that three pilot may have a high rate of forgetting information 

(Randolph, 1998).  During their qualitative interviews, Pilots One, Two and Three all said 

that they needed repetition to learn and lots of practice to gain new skills.   

In regard to working memory, three subtests are used. The ECD and ECR are auditory 

working memory subtest (Robertson, 1994).   All four pilots received identical scores for the 
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ECD.  In the ECR subtest Pilot Four and Pilot Three both performed well in this subtest, with 

results in the 90th and 95th percentiles, respectively. Both Pilot Two and One scored in the 

50th percentile for this task.  This indicates that as the difficulty of the task increased, more 

auditory-verbal working memory was necessary (Robertson et al., 1994), and this proved 

challenging for Pilots One and Two.   

Finally, the Visual Elevator Time is a visual working memory subtest (Robertson et 

al., 1994). As seen in 4.4.1 above, the Visual Elevator Time is included in both the visual and 

memory categories. 

4.4.4.2 Cognitive - Attention Subtests Comparison 
Figure 9 compares the results of all four pilots from some of the subtests from the 

TEA and RBANS that relate to attention.   

 

 

Figure 9: Attention Subtests Comparison 

The Lottery subtest measure aptitude to sustain attention to mundane and repetitive 

stimuli (Robertson et al., 1994).  The lottery counting subtest required participants to focus 

on a relatively unchanging task for roughly 10 minutes.  All pilots scored low on this task 

with Pilot Two and Three being the highest performers in the 25th percentile and Pilot One 
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and Four being the lowest in the 10th percentile.  Low scores in this subtest identify 

participants as risk of missing out on important information when engaged in mundane and 

repetitive auditory tasks (Robertson et al., 1994).  

Pilot two was the highest performer in the digit span and coding subtests results in the 

73rd percentile.  Pilot four the next best performer in the 50th percentile.  Both Pilot One and 

Three performed poorly in these subtests with their results in the 27th and 16th percentiles 

respectively.   

When looking at the overall attention results Pilot Four performed at average or above 

average in two of the three subtests.  Pilots One, Two, and Three only placed average or 

above average in one of the three subtests in this section. 
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Chapter Five: Discussion 
 

All industries must have systems in place for evaluating staff, the aviation industry 

has a special responsibility to ensure reliable and valid assessment of staff performance, 

particularly in the case of pilots.  Methods for assessing pilot performance have changed over 

time, but current methods still fail to allow aviation assessors to completely understand the 

many variables that impact pilot performance. 

Because of pilot shortages, pilots are presenting to airlines with less flight experience 

and being promoted to captain more quickly than in the past (Elamiri, 2013).  This affects 

pilots’ occupational performance, and an increasing number of pilots require further training 

after having completed training programs.  Furthermore, the traditional training methods are 

not producing the same results as in the past, and some pilots in training programs have 

difficulty acquiring even basic skills (Soo, 2019).  As a result, airlines could seek out new 

strategies to meet the learning needs of their pilots.       

The four pilots that were chosen for this study were of mixed abilities.  Pilot One, the 

lowest performer of the group in the 2014 simulator study, has been unable to upgrade from 

first officer to captain in the six years since he failed this simulator assessment.  Since that 

time, he has been given training opportunities and worked with various FEs in an effort to 

improve his performance, but his assessment results remain inconsistent.  Based on the 

results of this study, the reasons for his inconsistent performance may be due to insufficiently 

addressed deficits in his postural system, sensory system, visual system, and cognitive 

systems.  It could be suggested that he will continue to experience performance issues until 

appropriate intervention is applied. 

Pilot Two has been promoted to captain since the 2014 study; however, he required 

two attempts and extra training to achieve that rank.  Pilot Three has had a turbulent career, 



80 
 

including failed assessments and being stood down from flying on one occasion.  While FE’s 

were able to identify issues with both pilots’ performances and implement some intervention 

strategies, their results in this study indicate that this did not resolve all of their performance 

issues.  Had these pilots’ deficits been fully understood sooner, perhaps they would not have 

experienced so many setbacks.   

Pilot Four was the highest performer in the simulated assessment 2014 and 2019 

study.  While he generally performed well in the current study, he did receive some low 

scores.  One of those scores could be attributed to him not understanding the task which 

impacted on his result for that test.  A reason for other low score, could be that the tests he 

scored poorly on involved skills that have little impact on pilot performance.  Another 

possibility is that his other relevant skills are so highly developed that they counteract his 

lack of skill in certain areas.   

This exploratory study was undertaken to determine if occupational therapy could 

provide tools and perspectives that could assist airlines with pilot with performance issues. 

This chapter will now discuss the finding from OT perspective. 

5.1 Assessment Categories 
When the results were analyzed, four categories were identified: postural system, 

sensory system, visual system, and cognitive system.  Each of these categories will be 

discussed in further detail below. 

5.1.1 Postural system: postural control 
This section will provide an over of the theory, evidence found in the study and OT 

interventions. 

5.1.1.1 Theory 
Postural control is an important aspect of many common daily activities.  It is a 

complex process involving the integration and processing of multiple motor skills, sensory 

systems (proprioception, vestibular, and visual), and a central nervous system that is 
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continually adjusting to environmental changes (Hwang, Agada, Kiemel, & Jeka, 2016; 

Haddad, Rietdyk, Claxton, & Huber, 2013).  

Haddad et al. (2013) found that when engaging in activities of daily living, a person 

must demonstrate a variety of body alignments, orientations, and movements to maintain an 

upright stance (seated and/or standing).  Kilby Molrnaar & Newell (2015), believes for a 

person to maintain a seated upright position, forces at various body joints is required coupled 

with multi-joint actions synchronized to ensure that the body’s centre of mass position is 

stabilized against gravity. 

Postural control is the body’s ability to maintain an upright position while carrying 

out goal-directed tasks and return to its original state in response to a perturbation or 

disturbance (Haddad et al., 2013; Arora, Graham, & Grenier, 2014).  In other words, it is the 

body’s capacity to uphold its centre of mass or a body part over a static or dynamic base of 

support (Wang, Howe, Hinojosa, & Weiberg, 2011). 

5.1.1.2 Evidence  
A sign of good postural control is the ability to adapt and modulate postural 

movements based on functional and environmental demands (Haddad et al., 2013).  It was 

evident in both the video recording and during the assessments, that Pilot One had difficulties 

with this, and his inability to modulate postural sway from his centre of mass resulted in poor 

occupational performance.   

In the video recording of Pilot One’s 2014 simulator tests, he failed to maintain an 

upright position while seated in the flight deck at various stages throughout the simulated 

flight.    In the footage, he frequently adjusts his body to maintain an upright position during 

seated tasks.  He also makes excessive trunk, head, and neck movements on occasion, and he 

often uses other parts of his body to stabilize himself in order to maintain an upright position.   
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Pilot One’s postural control issues appeared to intensify when he was engaged in 

tasks that required cognitive effort.  During such tasks, he frequently moved around in his 

chair to gain better postural control, and he also displayed increased head, neck, and trunk 

movements, especially when compared to Pilots’ Two, Three and Four.   

When Pilot One’s original seated position was altered (e.g. by the movement of the 

plane, aircraft vibrations or during tasks requiring him to reach), he appeared to find it very 

difficult to realign his body to an upright position and appropriately and continuously 

modulate his postural movements.  At times, he used his upper limbs to maintain balance by 

fixing at on the central control panel or by using the arm rest. For example, he often placed 

his left hand on the control panel with his left arm in extension and his right arm in flexion 

close to his body and pushing through his right elbow on the arm rest.  

In video footage, when the plane’s movement prevented Pilot One from maintaining 

his centre of mass over his base of support, he leaned towards the right, causing a weight shift 

from his centre of mass.  This triggered the trunk muscles on his right side to shorten and the 

trunk muscles on his left side to elongate.  To stop himself from falling to the right, he had to 

place his left arm on the control panel and put his weight on his left arm to anchor his 

position.  He was then able to activate the muscles of his trunk to return to an upright seated 

position with his body in the correct alignment.   

Pilot One also displayed significant issues with postural control during table-based 

assessments.  He had difficulty maintaining an upright seated position during some of the 

assessment tasks, he often completed tasks in a slumped position, and he frequently changed 

positions in his chair.  At times he demonstrated signs of fatigue when participating in more 

cognitively challenging tasks. 
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Pilot One’s physical performance in the simulated environment was vastly different to 

those of the other pilots in this study.  Pilots Two, Three, and Four were all able to maintain 

an upright posture throughout the simulated flights in the 2014 study.  They all demonstrated 

very little head, neck, and trunk movement, and no abnormal postural sways from their centre 

of mass were observed.  They were able to reach towards the control panels while 

maintaining a stable, upright seated position.  Movements and vibrations of the plane did not 

seem to affect their postural control.  

There is a number of possible explanations as to how postural control can affect an 

individuals’ performance in tasks and activities.  Whilst body systems develop independently, 

the systems must integrate in order for individuals to perform tasks and activities adequately 

(Flatters, Mushtaq, Hill, Holt, & Wilkie, 2014).  This relationship between the postural 

system and other body systems is bi-directional  (Cote, 2015) e.g. the postural control system 

affecting the visual system, the visual system affects the postural system or it can be a  

combination of both systems affecting each other and impacting on performance.   Studies 

have demonstrated how postural control can affect levels of attention and concentration, 

visual perception, processing skills, cognitive (Dault, Frank, & Allard, 2001), and fine motor 

skills (Wang, Howe, Hinojosa, &Weingberg, 2011) in individuals.  

 Based on the Pilot One’s results in the study, it is hypothesized that as his postural 

system is connected functionally to other systems of the body this in turn, will affect his 

performance in tasks requiring high level cognitive skills, fine motor skills and processing of 

sensory information. 

 It is argued that when individuals have to attend to a mental task while maintaining 

postural control, individuals with postural control deficits, can have difficulties either with 

demonstrating appropriate postural control, appropriate performance in cognitive tasks and/or 
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difficulties with both postural control and cognitive performance (Shumway-Cook, & 

Woollacott, 2000; Kerr, Condon, & McDondald, 1985).  This is because central nervous 

system is not able to maintain full control of postural control muscles (co-contraction control 

strategy) while giving full focus to a mental task (Dault et al., 2001;Kerr et al., 1985).     

Pilot One’s poor postural control could be the result of him struggling to divide his 

attention between simultaneous tasks (postural control and cognitive performance), a natural 

need for a high level of attentional resources to maintain functional posture, or a combination 

of these two factors. 

 Pilot One demonstrated difficulty with both postural control and performance in 

cognitive tasks on multiple occasions in both the 2014 and 2019 studies.  This suggests that 

compared to the other participants in this study, Pilot One had to allocate greater attentional 

resources to controlling his postural stability when performing attentionally-demanding 

cognitive tasks in seated positions.  Pilots Two, Three, and Four demonstrated adequate 

postural control when they performed the same tasks in the simulator, suggesting that their 

executive attention capacity was sufficiently developed to allow them to simultaneously 

maintain adequate postural control while engaging in attentionally-demanding cognitive 

tasks, 

It is possible that that if Pilot One had an efficient postural control system his central 

nervous system would not have to choose between paying attention to cognitive tasks and 

employing the co-contraction control strategy to maintain an upright posture.  This would 

allow his central nervous system to place greater attention on cognitive-based tasks and 

improve his overall occupational performance.   

Haddad, et al., (2013), suggest that some researchers have found that the more 

mentally demanding an individual finds a task, the less postural control an individual will 

exhibit.  The results of this study support this assertion.  During more mentally taxing tasks 
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(involving working memory, attention, and visuospatial construction), Pilot One 

demonstrated poor postural control and frequently changed position in his seat.  He often sat 

in a slumped position at the table when partaking in cognitively-demanding tasks. 

The results of Pilot’s One’s manual dexterity assessment on both hands placed him in 

the 25th percentile, which was much lower than the other three pilots assessed.  He also 

reported during the assessment that he had difficulties with fine motor skills.  It would be 

reasonable to hypothesize that Pilot One’s poor postural control was also affecting his fine 

motor skills and impacting on his occupational performance during manual dexterity tasks 

required in the flight deck.    

Flatters et al., (2014), suggests that research has established that the head position, 

posture, and hand movement are functionally connected.  This is based on the cephalocaudal 

and proximal-distal principles (Case-Smith, Fisher, & Bauer, 1989).  The cephalocaudal 

principle is the name given to the direction of growth in which motor control develops from 

the head down through the neck, upper body, and then the lower body (Case-Smith et al., 

1989).  This is one of the principles which helps to explain the sequential order of 

development for example we develop visual abilities before we learn to stand.  The proximal-

distal principle states that an individual develops motor control from the center of the body 

(proximal) outwards (distal) (Case-Smith, et al., 1989).    For example, the head and trunk 

(proximal) develop before the arms and legs and then the fingers and toes (distal).  In short, 

people gain control of their heads and torsos before gaining control of their legs and arms and 

then their feet and fingers.  Both of these principles complement each other and are used to 

describe sequential development in humans. 

Researchers believe that although postural control and fine motor skills are separate 

processes, they affect each other’s development as they become integrated during functional 
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tasks (Hadded et al., 2013; Flatters, et al., 2014).  Wang et al. (2011) found in their studies 

that there is a functional link between the development of postural control and the 

development of fine motor skills.  Though not always the case, research suggests that without 

an appropriate level of postural control, individuals will have difficulties with precision in 

manual dexterity tasks (fine motor skills) (Hadded et al., 2013).   

Pilot One’s results builds on existing evidence that poor postural control can affect an 

individual’s fine motor skills, resulting in poor performance in manual dexterity task (Wang, 

Howe, Hinojosa, & Weinberg, 2011; Hadded et al., 2013). 

Another factor that could have contributed to Pilot One’s poor postural control may 

have been his inability to process sensory information appropriately.  As discussed earlier, 

the postural system is reliant on the central nervous system to integrate information from 

three main sensory systems - proprioception, vestibular and visual (Pucik, Saling, Lovas, 

Kucharik, Ondracek & Cocherova, 2012).   Beginning at the skin and muscle receptors levels, 

sensory messages are then transmitted to the central nervous system, so that an appropriate 

body response is triggered (Hwang, Agada, Kiemmel, & Jek, 2016).  The central nervous 

system, which can also selectively dampen or heighten incoming sensory information 

(Hwang et al., 2016), triggers a postural response based on sensory input and changes in the 

environment.  This is often referred to as sensory reweighting (Hwang et al., 2016).    Whilst 

Pilot One demonstrated sensory reweighting during the 2014 assessment, as demonstrated 

when he tried to readjust his body position in response to changes in the environment 

(movement of the plane and/or aircraft vibrations) it was not always an effective 

demonstration of postural control which caused him to adopted slumped positions or require 

additional support e.g. propping on control panel to maintain an upright seated position. 
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Pilot One’s inability to process sensory information appropriately may have reduced 

his ability to reweigh his senses to maintain adequate postural control.  A hypothesis for Pilot 

One’s reduced ability to reweight his sensory system effectively is that, the visual stimuli he 

needed to process to maintain balance competed with processing visual stimuli required for 

visual perception. 

Every aircraft experiences a standard amount of vibration which is typical throughout 

the duration of a flight (for example, from the use of speed breaks) (Carbaugh, Carriker, 

Huber, & Ryneveld, n.d.).  In addition to this, pilots may also have to contend with irregular 

vibrations in the flight deck such as result of mechanical malfunctions (Carbaugh, et al., n.d.). 

 Arora et al., (2015), suggests that research has shown that mechanical vibrations can 

change the sensory messages being sent to the central nervous system, which in turn affects 

an individual’s sense of position in space and kinaesthesia.  This means that vibrations can 

change an individual’s postural system response to stimuli.  Vibrations also contribute to 

fatigue, as more effort is required by the body to need to “reweight” more frequently to 

sensory stimuli to maintain postural equilibrium (Li, Lamis, & Wilson, 2008). 

Research has proven that seated whole body vibrations can lead to a reduction in 

spinal height, passive stiffness of tissues, increased spinal load, and disruption of the passive 

stability of the trunk and associated sensory organs (Arora et al., 2015).  When taken 

together, these factors combined with fatigue and changes to proprioception and kinesthesia 

may affect postural control (Wilder, Magnusson, Fenwick, & Pope, 1994).  This may 

compromise the postural system’s response to disturbances e.g. may lead to collapsing at the 

trunk (Arora et al., 2015), something that Pilot One experienced during segments of his 2014 

simulated flight.  It is therefore, plausible that the effects of vibration (due to changes in 
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sensory messages and fatigue) experienced by Pilot One may also be a contributing factor to 

his poor postural control. 

5.1.1.3 OT intervention in aviation 
Postural control can be improved with training (Domekia, et al, 2018). There are a 

variety of postural training programmes that could potentially improve Pilot One’s 

occupational performance.  Cone, Globe and Rhea (2017) found that postural control training 

programmes that challenge the vestibular system improve sensory reweighting ability.  

Balance training has also been proven to have a positive effect on postural sway, functional 

balance (Domekia et al., 2018), and “sensory reweighting” (Cone et al, 2017), and Domekia, 

Aleknaite-Dambrauskiee, Poskaitis, Zaveckas, Grigas, & Zvironiene (2018) found that 

balance training led to significant improvements in trunk muscle activation, body posture 

alignment, and increased postural control.  Arora et al. (2015) suggest that individuals who 

are exposed to whole body vibrations in the workplace should incorporate a light stretching 

program into their daily routines in order to neutralise the spine and return it to its normal 

position.   

Postural control is not an aspect of performance that FEs consider when assessing 

pilots.  However, having a greater understanding and awareness of how postural control can 

affect a pilot’s performance would help FEs to better understand the reasons for poor pilot 

performance and recommend appropriate interventions as needed.  Often when a pilot is 

having issues with performance, the initial response from the airline is to assign the pilot 

more training, which can be costly.  However, if the performance issue is caused by 

inappropriate postural control, further skill training and practice will not be enough to resolve 

the problem (Domekia et al, 2018).  This is would be a perfect opportunity for an FE and an 

OT to work together to improve the pilot’s performance and potentially reduce training costs 

for the airline. 
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5.1.2 Sensory system: processing and integration. 
Like the postural system, the sensory system will be explored through theory, 

evidence and OT interventions. 

5.1.2.1 Theory 
Sensory processing is the ability to organise and interpret information received 

through the senses (auditory, visual, vestibular, tactile, proprioception, olfactory, and 

gustatory) from both internal and external sources (Faramarzi, Rad, & Abedi, 2016; Miller, 

Schoen, Mulligan, & Sullivan, 2017).  When sensory processing is working efficiently, 

information is interpreted automatically, and the body responds instantly and appropriately 

(Miller et al., 2017).   

Sensory information is processed by the central nervous system (brain and spinal 

cord).  Messages are transmitted from the senses to the spinal cord and then to the brain.  The 

brain filters this information, noticing what is important and disregarding what is 

unimportant. This filtering allows individuals to plan appropriate movements, actions, and/or 

responses to sensory stimuli (Khanafer & Cressman, 2014).   

The ability to integrate sensory information affects an individual’s performance of 

everyday activities and contributes to the successful performance of these activities (Miller et 

al., 2017).  Problems occur when the sensory processing system does not work automatically 

or efficiently and/or when it is unable to regulate incoming information, which in turn affects 

occupational performance.  Miller et al. (2017) estimate that 5 to 16.5 percent of the 

neurotypical developing population have challenges with sensory processing, and this figure 

is higher among individuals with diagnoses of autism, attention deficit hyperactivity disorder, 

and other learning disorders.  

5.1.2.2 Evidence 
In this study, as expected Pilot Four, who was the highest-performing pilot in the 

simulator tests, displayed typical sensory processing abilities across all of his sensory 
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systems.  This indicates that Pilot Four was able to process sensory information effectively 

and respond appropriately according to the demands of the situation.  Pilots One, Two, and 

Three all displayed atypical sensory processing patterns that may have affected their 

occupational performance.  

Two concerns can arise with atypical sensory patterns.  One is that it can lead to poor 

regulation and monitoring by the central nervous system (often referred to as sensory 

modulation) of sensory information from the environment to trigger an appropriate responses 

(Brown & Dunn, 2002).  The other concern is that it can also lead to sensory discrimination 

and perception difficulties.  For example an individual can have deficits with postural control, 

visual-motor control (the ability to coordinate visual information with a motor behaviour 

response) and/or motor planning (the ability to plan and organize behaviour) (Brown & 

Dunn, 2002).  For some individuals they may display difficulties with both sensory 

modulation and sensory discrimination and perception. 

Numerous studies have shown that sensory integration relies heavily on attention 

(Redfern, Jennings, Martin, & Furman, 2001, and Mahboobin, Loughlin, and Redfern, 2007).  

This is because attention helps to determine the speed at which sensory information can be 

processed and filtered.  In the RBANS subtests relating to attention, Pilots One and Three 

scored in the 25th and 16th percentiles, respectively, and Pilots Two and Four scored in the 

73rd and 50th percentiles, respectively.  However, when an average was taken of the pilots’ 

results in attention-related subtests from both the RBANS and TEA assessments, Pilot Four 

performed consistently well overall while Pilots One, Two, and Three generally only 

performed well in one of the attention tasks.  These findings support the notion that attention 

affects sensory processing and integration and in turn occupational performance. 
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Both Pilot One and Pilot Three’s results classified them as demonstrating low 

registration behaviours to sensory information.  When an individual cannot block out 

unimportant or irrelevant sensory input, it means that too much sensory information is 

processed, which inhibits the individual’s ability to appropriately respond to stimuli.  This is 

called low registration (Brown & Dunn, 2002).  Individuals with low registration behaviours  

may find it difficult to make decisions and focus on relevant information, as they are 

constantly being disrupted by new stimuli (Brown & Dunn, 2002).  In general, it’s a lack of 

noticing; they have trouble reacting to rapidly-presented or low-intensity stimuli and may 

have trouble completing tasks in a timely manner (Brown & Dunn, 2002). When in 

distracting environments, people who present with low registration may find it easier to focus 

if the task they are involved in is of interest to them (Brown & Dunn, 2002).   

During his interview, Pilot One reported that he was slow to make decisions and had 

difficulty multitasking.  If this was a result of low registration, it may have affected the pace 

and timing of his performance and caused him to miss out on important sensory cues, 

affecting his ability to make appropriate decisions in the flight deck.   

5.1.2.3 Interventions in aviation 
Research indicates that with appropriate interventions, individuals may be able to alter 

the way that their brains filter and integrate sensory information (Khanafer & Cressman, 

2014).   For example, low registration can be improved by increased exposure to sensory 

input in everyday life (Butler, James & Harman James, 2011).  Therefore, Pilots One and 

Three would benefit from being exposed to more intense sensory experiences and less 

predictable routines in their everyday lives (Brown & Dunn, 2002).   

When they are learning new skills or undertaking training programmes, Pilots One 

and Three would both benefit from having new material presented to them slowly, giving 

them time to appropriately receive and process new information.  Both pilots would also 
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benefit from instructors using visual cues to explain new principles and identifying important 

information by making it bold, underlined, or highlighted.  Instructors should also decrease 

the predictability of learning routines and resist familiarity/ habituation by presenting these 

pilots with atypical scenarios as much as possible.  It may also be helpful for instructors to 

use examples to explain concepts, ask pilots to talk through tasks while performing them and 

get them to repeat back information they have received.  

Pilot Two’s sensory profile results indicated sensory avoiding behaviours.  This 

means that he had a low neurological threshold to sensory stimuli; meaning that he requires 

less amounts of stimuli or lower intensity stimuli more readily than most people (Aron & 

Aron, 1997).   Generally speaking, people with sensory avoiding behaviours have a tendency 

to want to limit or avoid sensory experiences.  This behaviour of wanting to avoid or limit 

sensory information would impact on Pilot Two’s performance.  It would make it challenging 

for him to know which information to attend to when exposed to activities and/or 

environments with a high degree of sensory intensity or variability (Brown & Dunn, 2002).   

 Individuals who display sensory avoiding behaviours prefer predictable, consistent 

environments, as such environments place less of a burden on the central nervous system, 

which is needed to attend to and make sense of new stimuli (Brown & Dunn, 2002).   

 Strategies that may improve Pilot Two’s ability to learn new skills on the job or in 

training include: reducing stimuli, for example by eliminating background noise; encouraging 

breaks, and as much as possible providing a predictable, consistent environment with 

established routines (Brown & Dunn, 2002).  Such interventions could enhance Pilot Two’s 

occupational performance at work and in everyday life  

Pilot Three’s sensory profile results indicated that he was displaying both low 

registration and sensory sensitivity behaviours.  Low registration behaviours as discussed 
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above indicate that he has a high neurological threshold for stimuli; indicating that he needs 

lots of stimuli to trigger a response from him.  What makes it more challenging for him is that 

he also have some sensory sensitivities.  Similar to sensory avoiders, individuals who display 

sensory sensitivity have a low neurological threshold for stimuli, however they don’t become 

overwhelmed like sensory avoiders they have more of a tendency to become distracted or 

irritated by sensory information (Brown & Dunn, 2002). 

 The combination of the two different sensory processing patterns for him means that 

he has both high and low sensory threshold tolerance which maybe impacting on his 

performance.   For instance his response in the visual processing section reported that he 

misses street signs when trying to go somewhere new (low registration) and that he becomes 

frustrated when trying to find things in messy draws (sensory sensitivity).  Whilst his sensory 

tolerance for sensory stimuli threshold are on opposite ends of the spectrum both low 

registration and sensory sensitivity processing patterns, individuals with both these sensory 

processing patterns are known to produce the  same passive responding strategies. (Brown & 

Dunn, 2002).   This combination of the two sensory processing patterns suggests that he 

whilst he may have a high level of awareness of environments, he may however have a 

tendency to miss out on details or detect important stimuli which may also be impacting on 

his performance (Brown & Dunn, 2002).  This could also lead to poor decision making in the 

flight deck if he misses out on important details.   

 To improve his occupational performance, Pilot Three would benefit from learning 

how to screen out background stimuli so that his sensitivity to stimuli  and low registration 

does not interfere with the tasks he is performing (Brown & Dunn, 2002). 

OTs are specialists in assessment and intervention of individuals who have challenges 

with sensory processing and integration (Reynolds et al., 2017).  Therefore, collaborating 

with OTs could offer FEs new perspectives on assessing and recommending appropriate 
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training interventions for pilots with sensory challenges.  For example for pilots with low 

sensory thresholds, coping strategies could be devised for pilots to ensure that it doesn’t 

affect their performances in daily life. 

 Shams and Seitz, (2008) suggest that research has shown that ineffective sensory 

processing not only affects occupational performance but also the ability to learn.  If OTs and 

FEs worked together to design pilot training curricula based on sensory processing and 

integration theory, this could dramatically improve the occupational performance of pilots 

with sensory challenges and thereby increase flight safety. 

5.1.3 Visual system: visual perception and processing. 
Like the postural and sensory systems the visual system will be explored through 

theory, evidence and OT interventions. 

5.1.3.1 Theory 
In our modern world, we are frequently challenged by complex and chaotic visual 

environments containing large quantities of visual information (Van Essen, Anderson, & 

Felleman, 1992).  The limited capacity of our visual systems means that we can’t process all 

of the visual information in our environment (Kaiser, Stein, & Peelen, 2014).  The visual 

system is a highly-developed system involving both visual and cognitive components (Butler, 

Silverstein, & Dakin, 2008).  For ease of understanding, the cognitive components of the 

visual system will be discussed in this section of this thesis rather than the cognition section.   

Visual perception is the process of extracting and organizing information from the 

environment.  It is the brain’s ability to make sense of what the eyes see (Kaiser et al., 2014).  

Our eyes are like cameras sending visual information from the environment to our brains, 

which interpret that information and direct it to the appropriate brain regions; for example, 

perception (visual memory, visual sequential memory, visual spatial relations, visual figure 

ground, visual form constancy, and visual closure), motor control, and planning.  Once the 
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information has been received and processed by the appropriate region of the brain, a 

response is triggered (Van Essen et al., 1992). 

It could be argued that vision is one of the most important senses pilots use when 

flying, because they must continually analyse and monitor visual information in the flight 

deck in order to make decisions during flight.  Despite advances in technology and training, 

visual illusions and misjudgements have been cited as probable causes of aviation accidents, 

and research shows that in many instances pilots must make decisions with incomplete 

information in a time-pressured environment (Weber et al., 2014). 

Both insufficient and excessive information can negatively affect pilots’ occupational 

performance, especially in the areas of decision making and multitasking.  When there is too 

much information for the brain to process, pilots have difficulty filtering our irrelevant 

information.  When there is not enough information for the brain to understand what is 

occurring in the visual field (Van Essen et al., 1992), pilots must make uninformed or under 

informed decisions.  Both of these scenarios can lead to incorrect interpretations, 

inappropriate decisions, and potential accidents. 

Two systems that greatly influence the visual system are the sensory system and the 

attention system (Van Essen et al., 1992).  The sensory system is responsible for the precise 

registration and interpretation of and response to sensory stimulation from both the internal 

and external environments (Odegaard, Wozny, & Shams, 2015).  The attention system 

enables us to focus on important visual information and filter out unimportant background 

information (Odegaard et al., 2015).   

In everyday life, it is believed that visual attention is controlled by both cognitive 

factors, such as knowledge, expectations, motivation, goals, and sensory stimuli (Sasaki, 
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Usami, Gagey, Martinerie, Quyen, & Arranz, 2002).  Other factors that affect attention are 

how novel or unexpected information. 

Human beings essentially have two kinds of attention: goal driven and stimulus driven 

(Schreij, Los, Theewes, Enns, & Oliver, 2014).  Goal driven attention is the cognitive 

selection of sensory information in which the brain programs eye movements to focus on 

objects that are relevant to the individual’s goals in a given context (Schreji et al., 2014; 

Belopolsky, Theeuwes, & Kramer, 2005).  Stimulus driven attention is the allocation of 

attention in response to distinctive sensory stimuli (Beloposky et al., 2005).  We all use a 

combination of both kinds of attention in response to visual stimuli, but people tend to be 

stronger in one or the other. 

5.1.3.2 Evidence 
 During visual based tasks, Pilot Four generally performed better than the other three 

pilots, with all of his results apart from one subtest being in the above average.  The one 

subtest where he fell into the 10th percentile, was likely due to him mishearing the 

instructions for the task.  In similar subtests where he understood the instructions, he scored 

within the 99th and 90th percentile ranges.  Therefore, his low result on was likely due to the 

misunderstanding rather than any visual perception and processing issues.  

When completing tasks during the assessment, Pilot Four displayed a combination of 

both goal- and stimulus-driven attention.  However, qualitative results suggest that he was 

likely dominant in goal-driven attention.  In his interview, Pilot Four said that he liked to 

have “an endgame.”  When completing tasks, he said he liked to try and work out the big 

picture, connect the dots, and keep that visualisation in his mind.  This indicates that he was 

potentially more goal-driven and used a cognitive approach to interpreting and processing 

visual information as opposed to being stimulus driven and relying on stimuli to initiate 

responses and reactions.  Based on his visual results, this was a natural propensity for him. 
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Pilots Three was the next best performer in the visual tasks with 50 percent of his 

visual subtest results falling into above average results and only two subtests scoring him in 

the below average range. Pilot One results for most of his visual subtests fell into an average 

range with only one subtest below average.  Pilot Two demonstrated mixed results with 50 

percent of his scores in the visual subtests falling into the below average range.  During their 

interviews, none of Pilots One, Two or Three talked about having a visual goal in mind when 

completing tasks.  Pilot Two mentioned that he was “big into visualization”; however, he was 

referring to visualizing himself in the flight deck, which he said helped him to practice set 

routines.  Which he related to it helping him practice set routines such as take-off or landing 

and emergency procedures. 

Speed of visual processing is another factor that affects the visual system and has 

visual, cognitive, and sensory components.  Owlsley (2012) defines visual processing speed 

as the amount of time required to make a correct judgement about visual stimuli (Lev et al., 

2014).   

During his interview, Pilot One said that it was difficult for him to make decisions 

quickly because he liked to have all relevant information before coming to a decision.  Pilot 

One fell into the Low Registration quadrant on the sensory profile, meaning that he had a 

high visual threshold and needed to encounter more and higher intensity stimuli in order to 

register and respond.  Some of his responses in the sensory assessment regarding visual 

processing demonstrated this.  For example, he indicated that he liked bright lights, was not 

bothered by seeing lots of movement, and occasionally missed streets, buildings, or signs 

when going somewhere new.  This lack of sensitivity to stimuli coupled with him requiring 

lots of information before coming to a decision no doubt slowed down his processing speed 

and affected his performance in the flight deck.  Specifically, there was a high probability 
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that he would fail to notice important visual stimuli, which would in turn affect his ability to 

make appropriate and timely decisions. 

Pilot Two’s sensory issues may also have affected his visual information processing 

speed but from opposite ends of the spectrum when compare to Pilot One.  Pilot one needs 

high levels sensory input to trigger a response whereas Pilot two requires low levels of 

sensory input.   In the visual processing section of his sensory profile, he reported that he was 

bothered by lots of movement and quickly-moving images, that he tried to limit distractions 

in his workspace, and that he did not like busy or overcrowded places.  These are all signs of 

visual sensitivity, indicating that he had a low threshold for visual information.  In the flight 

deck, he may have been prone to missing visual stimuli if his brain became overwhelmed by 

trying to filter large amounts of visual information.  This would have also affected his rate of 

visual information processing, which could in turn affect his decision making. 

Pilot Three’s visual processing responses in the sensory profile were similar to Pilot 

One’s.  This indicates that he also had a high neurological threshold for visual stimuli.  Like 

Pilot One, he also reported that he liked bright lights and colour, he was not bothered by 

quickly-moving images, movement, or large crowds, and he occasionally missed signs and 

streets when going somewhere new. Like Pilot One, Pilot Three said that in the past he has 

difficulty making decisions, but unlike Pilot One he had learnt to slow down and wait before 

coming to conclusions. 

5.1.3.3 Interventions in aviation 
  Visual information processing can be improved through targeted training programs 

(Lev et al., 2014).  Lev, Ludwig, Gilaie-Dalton, Voss, Sterzer, Hesselmann, & Polat, (2014) 

found that such interventions not only improved participants’ processing and decision-

making speed but that it also improved their overall visual performance. 
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Based on their overall results in the visual subtests, Pilots One, Two, and Three 

generally performed lower than Pilot Four.  Pilot Four’s visual system is working highly 

efficiently and this was demonstrated by his consistently exceptional high scores across the 

subtests.  As stated earlier the visual system is one of the most dominate systems used by 

pilots when flying.  It is therefore, reasonable to suggest based on the results of the study, that 

one of the measures for identifying good performance in pilots is having a highly efficient 

visual system that is able to process and integrate information effectively.  

To potentially improve the performance on the other Pilot’s they would benefit from 

interventions to improve their visual systems - visual perception skills (visual discrimination, 

visual memory, visual sequential memory, visual spatial relations, visual figure ground, 

visual form constancy, and visual closure) and visual processing speeds.  The first step in 

choosing an appropriate intervention would be a standardised assessment to ascertain which 

visual perception skills they have deficits in.  Based on this, a specific visual training 

program could be developed and implemented to improve their occupational performance. 

Considering their performances in the visual subtests, comments they made during the 

interviews, and their sensory processing results, it is hypothesized that all three of these pilots 

have some challenges with individual perception skills such as visual and sequential memory, 

visual discrimination, visuospatial construction, and figure ground.  If this is the case, they 

would greatly benefit from participating in interventions to improve their abilities.  OT’s 

could work with the FE’s to advise on the best instructional methods for working with pilots 

with visual system deficits. 

5.1.4 Cognitive system: executive function, attention, and memory. 
 Like the discussion about the other three systems the cognitive system will be 

discussed in further details below.  During the study only a couple of cognitive processes 

were assessed. 
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5.1.4.1 Theory  
Both the RBANS and TEA were used to measure participants’ cognitive abilities.  

Some of the results of these assessments have already been discussed and will therefore not 

be repeated again in this section.  

One way of trying to understand a pilot’s complex performance is to investigate his or 

her executive function skills.  Executive function (also referred to as executive control or 

cognitive control) refers to a cluster of top-down mental processes that enable people to plan 

tasks, complete numerous tasks successfully, and attend to and remember information 

(Biderman, et al.,2004).  In short, executive function skills determine an individual’s ability 

to make plans, strategize, and see the big picture.  They are non-academic in nature and allow 

for future-directed thinking (Diamond, 2013).  There has been significant debate amongst 

researchers regarding the naming of executive function skills, however there is a mutual 

agreement that these skills are necessary for the execution of many everyday activities (Bell-

Mc-Ginty, Podell, Franzen, Baird, & Williams, 2002).   

Researchers generally believe that executive function skills depend on three main 

mechanisms or cognitive processes working in unison: working memory, cognitive flexibility 

(also known as set shifting or mental flexibility), and inhibition control ( self-control-ability 

to control thoughts, emotions and behaviour) (Cooper, Wutke, & Davelaar, 2012).  These 

processes are situated in the prefrontal cortex and help with goal-setting, decision making, 

and self-directed behaviours (Chevalier, 2015; Diamond, 2013).  Vaandierendonck (2016) 

states that higher-order executive function skills enable people to develop reasoning, problem 

solving, and planning.   

Sommerfield, McAulay, Deary, and Frier (2003) state that memory is the most 

significant of all cognitive domains for everyday functioning.  Memory is an individual’s 

ability to store, encode, and retrieve information (Sommerfield et al., 2003).  While there are 
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many different types of memory, for the purposes of this research only working memory, 

immediate memory, and delayed memory will be discussed.   

Working memory takes previously learned information and applies it to new and 

novel situations (Swanson, 2017).  It is the ability to retain and manipulate information 

(Somerfield et al., 2003), and without it reasoning would not be possible.   

During the assessments, pilots participated in three working memory tasks—one 

assessing visual working memory, one assessing auditory-visual working memory and one 

assessing auditory-verbal working memory.  Pilot Four had an exceptionally high score in the 

visual working memory task, placing in the 99th percentile.  Pilots One, Two, and Three 

demonstrated considerably lower capability in this area, with Pilot One achieving the lowest 

score and placing in the 5th percentile.   

Luck and Vogel (2013) define visual working memory as a cognitive system that 

preserves a limited amount of visual information so that it can be rapidly accessed as needed 

to attend to ongoing tasks.  Ye, Hu, Li, and Ristaniemi (2017) state that the distribution of 

visual working memory resources is primarily involuntary and stimulus driven, however it 

can become voluntary and flexible depending on the requirements and resources involved in 

a task.  

Visual working memory is a strong predictor of fluid intelligence in adults (Cowan, et 

al., 2005).  Research also indicates that high scores on visual working memory tests are 

strongly correlated with good cognitive and educational outcomes. Therefore, Pilot Four’s 

superior performance in the visual working subtest would suggest that he has a highly-

developed visual working memory.   
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5.1.4.2 Evidence 
Studies have indicated that adults who perform poorly in visual working memory 

tasks may be unable to appropriately filter visual information in their visual working 

memories (Vogel, Mccollough, & Machizawa, 2005).  This finding is supported by the 

results of this study.  Pilots One, Two, and Three were all identified in the study as having 

some challenges with both their sensory and visual systems that is impacting on their 

occupational performances. 

Luck and Vogel (2013) state that high scores in working memory tasks may not be 

due to memory capacity alone. Individuals who perform well in these tasks may also have 

well- developed performance strategies.  This hypothesis is also supported by the results of 

this study.  Pilot Four exhibited a strong ability to problem solve during tasks and employed a 

variety of methods and strategies.  During his interview, he also talked about how he often 

had multiple plans/strategies in place for how to carry out a tasks when flying and was always 

looking for new ways to solve problems.  He said he liked to think outside the box and felt 

this was an important skill to have as a pilot.   

Baddeley (1992), proposed that working memory consists of a central executive 

system that is supported by both a visual (a visual-spatial sketchpad – for visual material) and 

auditory (phonological loop) systems.   

Working memory has the role of organizing and consolidating information processed 

by both the visual-spatial sketchpad and phonological loop (Baddeley, 1992). Both systems 

are controlled by the central executive system, and are thought to process information in 

mostly an autonomous way (Baddeley, 1992). It is suggested by Researchers that if these two 

systems can operate partly autonomously, then the amount of information that can be 

maintained in working memory may be increased.   
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Pilots Three and Four consistently performed higher in the auditory-verbal working 

memory tasks, when compared to Pilot One and Two who were inconsistent with 

performance.  It is possible that Pilot One and Two’s poorer performance in the ECR subtests 

was influenced by their visual system deficits thus bringing their scores down.  It may have 

been they were trying to hold onto too much information in their working memory than was 

necessary, which then limited their working memory space.  For example as both are  known 

to have visual processing challenges, they may have become overwhelmed by the visual 

stimulation in the subtest finding it more challenging to filter out irrelevant visual 

information.   

Immediate memory was another area in which the participants were assessed.  The 

immediate memory recalls information shortly after it has been received (Sommerfield et al., 

2003).   For example, you may remember a phone number immediately after hearing it and 

then quickly forget it once you have used it.  In the immediate memory subtest (RBANS) 

only Pilot One performed well, with his score placing him in the 66th percentile.  The other 

three pilots fell into the 10th, 5th, and 7th percentiles, respectively.  Based on these results and 

a general understanding of the tasks involved in flying, it is likely that immediate memory 

does not significantly affect the occupational performance of pilots. 

It is worth noting that of the four delayed memory tasks in the RBANS assessment, 

only one was related to delayed visual memory, while the other three tested for auditory 

delayed memory.  Pilot Four scored considerably higher than the other three pilots in the 

visual task, again demonstrating his superior visual working memory skills and supporting 

the hypothesis that an efficient working visual system is vital to good occupational 

performance in pilots. 



104 
 

Cognitive/mental flexibility is one of the core executive functioning skills (Diamond, 

2013). It refers to the ability to adjust thinking to meet changing demands or priorities, 

change perspectives or approaches to a problem, think outside the box, have more than one 

solution or plan, and switch between plans (Diamond, 2013). 

The visual elevator timed task subtest is designed to measure cognitive flexibility by 

requiring participants to switch between thoughts (Robertson et al., 1994)  Pilot Four was 

significantly faster at switching trains of thought than the other pilots. He was almost 2 

seconds faster than Pilot Two and Three and 2.4 seconds faster than Pilot One.  His score 

placed him in the 99th percentile and indicated that he had exceptional cognitive flexibility.  

All of the other three pilots reported that they found the visual elevator timed task 

challenging, and Pilot One’s results indicated that he was in the 5th percentile range for this 

task and Pilot Two and Three in the 25th and 30th percentile respectively.  This would indicate 

that Pilots’ One, Two and Three cognitive flexibility performance was significantly lower 

when compared to Pilot Four.   

Pilot Four had no difficulties switching back and forth between mental sets and was 

able to anticipate and plan an appropriate response faster than the other three pilots.  

Individuals with less cognitive flexibility tend to take more of a reactive approach to 

environmental demands.  Pilot Three in the interview alluded to that fact that he had 

previously been reactive to situations when he talked about having to “learn to sit on his 

hands” over his career.   A reactive approach can lead to greater chances of incorrect decision 

making in the flight deck. 

Considering the occupational demands pilots’ experience when flying, it would be 

reasonable to summarize that cognitive flexibility would be an important skillset to have.  

Cognitive flexibility is particularly vital in situations when pilots need to produce novel ideas 
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and solutions to non-normal events.  In his interview, Pilot Four spoke about to his skills in 

this area.  He reported that he often had more than one plan or solution in mind, said that he 

liked to think outside the box, and he believed in the importance of self-reflection.   

The ability to self-reflect on performance is an important skill as it allows individuals 

to adjust their performance accordingly.  Research has proposed two types of reflection; 

reflection on-action and reflection in-action.  Reflection on action is the ability to think about 

your performance in tasks and activities after the event has occurred.  An example of this 

would be debriefing sessions where pilots discuss with the FE how they performed in their 

simulator experiences.  Reflection in-action refers to an individual’s ability to adapt their 

performance whilst the task/activity is happening, in other words to be able to monitor their 

performance in the moment. Executive Functioning literature would refer to this as an 

individual’s ability to self-monitor.  

All four pilots were asked by the SME to reflect on their performances in their last 

simulator experience and other simulator experiences that they had found challenging.  They 

were also asked to reflect on two video recordings of two different crews taking off on a 

runway and identify any issues they identify in the crew performance in the video. 

Pilot Four demonstrated the strongest ability to self-reflect and required very little 

prompting from the SME to talk about his previous experiences and the performances of the 

two crews in the video recordings.  When commenting on the videos, he was methodical and 

organised in the way he communicated his assessment and required no prompting from the 

SME.  He was also able to complete this task in a relatively short period of time.   

It could be that as an FE and instructor himself, Pilot Four’s ability to identify poor 

and good performance was more developed than that of the other three pilots. However, his 

ability to self-reflect was observed after the completion of many of the subtests in both the 
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TEA and RBANS assessments.  Without prompting, he often commented on the strategies he 

had employed to complete each task, how he thought he had performed in each task, and 

other ways he could have approached it.  He was the only Pilot out of the four to do this.  

Self-reflection appeared to come naturally to him. 

Pilot Two and Pilot Three’s displayed a moderate ability to reflect on their own past 

experiences.  They had some insights into the reasons for their past failures and for 

challenges they continued to face; however, they required some verbal prompting from the 

SME to formulate and communicate these insights.  Pilot One’s ability to self-reflect on his 

own performance was not as well developed as the other three pilots’, and he was also not 

able to give as much insight as the other pilots into his own performance in simulations.  

When discussing the performance of the pilots in the videos, he often talked in circles and 

appeared to rely on the SME to give him answers to the questions.  He often repeated back 

what the SME had said or reported that he was confused by the question.  It is believed that 

he did this in order to gain more time to formulate a response and/or to gain more information 

from the SME to answer the questions. 

While Pilots Two and Three demonstrated more ability to self-reflect on their own 

performances than Pilot One did, they also struggled to reflect on the performance of the 

crews in the videos.  Pilot Two talked excessively, went off topic on numerous occasions, and 

appeared to be disorganised in his thoughts at times.  His analysis of the situation was 

superficial, and he could not offer deeper analysis when questioned further by the SME. 

Pilot Three was able to give some reflection on the performance of the pilots in the 

recorded video but admitted at times that he did not know the answers to some of the SME’s 

questions.  Like Pilots One and Two, Pilot Three required verbal prompting and assistance 

from the SME to complete the video task. Pilots One, Two, and Three all had difficulty 
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communicating their knowledge and insights to the SME.  Pilots One, Two, and Three each 

took about an hour to complete the task with the SME compared to Pilot Four, who took 15-

20 minutes.   

While there is significant research about executive functioning skills among pediatric 

populations, there are gaps in the literature about adult executive function skills and, more 

specifically, the use of executive function skills in training/learning settings.  This being of 

concern because when an individual displays a weakness/deficit in one or more of their 

executive functioning skills, it greatly affects their occupational performance.   

There are other known factors that can also impact on an individual’s executive 

functioning skills.  Current research has shown that stress, loneliness, sleep deprivation, and 

learning new skills can place more pressure on executive function skills (Knouse, Barkley, & 

Murphy, 2012).  These skills are also placed under more pressure when individuals are 

making major transitions (Knouse et al., 2012).  This may help to explain why some pilots 

have difficulty transitioning from single-crew to multi-crew and/or command upgrades.  For 

pilots, these could be considered major transitional periods, and the added pressure on their 

executive functioning skills may be implicated in changes in their performance.   

5.1.4.3 Intervention in aviation 
Executive function skills are not skills that we are born with; rather, we develop them 

throughout life.  Without the opportunities to develop these skills they lay dormant.   

Research has indicated that individuals can improve their skills with further training and 

practice (Diamond & Lee, 2011).   It is argued that executive functioning skills are critical 

skills required for good pilot performance as they would affect a pilots ability to make 

decisions, reason, problem solve, initiate and plan action and monitor performance.  . 

In the case of improving executive function performance in pilots from an OT 

perspective the collaboration of FEs and OTs would be highly beneficial.  OT’s would be 
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able to give advice to FE’s around curriculum and training program designs as well as help 

pilots further develop their individual skills in these areas by giving them appropriate 

strategies and tools. 

5.2.1 Comparisons of the findings 
 The study has discussed the four systems- postural, sensory, visual and cognitive and 

in particular how these systems can impact on pilot performance.  These four systems do not 

work in isolation (Counil, Kerlirzin, & Dietrich, 2012).  The relationship between them 

creates a dynamic, non-linear process in which all of these systems interact and co-effect 

each other in a bi-directional manner (Cote, 2015).   Each of the four systems is influenced by 

the tasks in which an individual participates, the environment, while at the same time being 

influenced by the other systems.  This is the unique knowledge and understanding that the OT 

perspective brings to the occupational performance challenges of pilots.  This knowledge 

combined with the knowledge and perspective of the FE could enhance the assessment and 

evaluation of pilots and give greater insight into appropriate intervention strategies to remedy 

performance challenges in pilots. 

The current study also explored what impacts on poor performance in pilots from an 

OT perspective.  As the highest performer in the 2014 and 2019 simulator assessments, Pilot 

Four set the benchmark for what constitutes good pilot performance according to existing 

airline assessment criteria pilot performance.    Comparison of his occupational therapy 

assessment results with the results achieved by Pilots One, Two, and Three indicates that 

from an OT perspective all four systems—postural, sensory, visual, and cognitive—must be 

working efficiently in order for a pilot to perform well. 

Overall, Pilot One displayed challenges in each of the four systems.  This clearly 

affected his occupational performance in both simulator assessments and accounts for his 

ongoing issues with inconsistent performance.  Pilots Two and Three only displayed 
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challenges in the sensory, visual, and cognitive systems, Pilot two displayed better 

occupational performance than Pilot One in the 2019 simulation, while Pilot One and Three 

displayed equal scores in the 2019 simulator assessments.  Pilot Three’s simulator results 

indicated that he had shown no improvement since his 2014 simulator assessment.  Pilot 

Four’s overall results indicated that he had some minor deficits in the cognitive system only 

(immediate memory subtests), but this did not significantly affect his overall performance.”  

This may be because immediate memory has little impact on a pilot’s performance, or 

perhaps Pilot Four’s poorer performance in some tests was counteracted by his exceptionally 

well-developed skills in other areas.   

The biggest difference in performance between the four pilots in this study was in 

tests involving the visual and cognitive systems, with Pilot Four demonstrating advanced 

skills in these areas with and the other three pilots displaying various degrees of skill deficit 

in these areas.  When working through the OT assessments, Pilot Four employed a 

combination of goal-directed and stimulus-driven behaviours, although he appeared to have a 

tendency to be more goal directed in his approach.  His ability to envision his goals and 

engage in future-based thinking allowed him to devise multiple strategies and solutions when 

solving problems and making decisions.  These skills also facilitated his self-monitoring and 

self-reflection, enabling him to adjust his approach as needed. 

  The results from the study showed a strong correlation between effective operation of 

the postural, sensory, visual, and cognition systems and good pilot performance, indicating 

that if a pilot has deficits in one or more of these areas, occupational performance could be 

affected.  Based on these results, it is not possible to determine if one system is more 

important than the other, as all four systems are interdependent.   
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 This study did not set out to evaluate or replace flight examiners’ practices; instead, it 

sought to determine whether the addition of an OT perspective could enhance pilot 

assessment methods.  This study was conducted based on the hypothesis that if FEs and OTs 

work together, their combined expertise could be used to identify pilot performance issues 

and put in place appropriate interventions.  For example, a flight examiner may use constructs 

such as technical skills, decision-making, and situational awareness to assess performance, 

while an OT evaluates cognition, executive functioning skills, visual perception, emotional 

regulation, biomechanical alignment, postural control, sensory processing skills, and fine and 

gross motor skills.  By bringing together both the FE and OT perspective the knowledge of 

both experts would strengthen the assessment process of pilots and provide a deeper level of 

analysis into understanding the variables that are impacting on a pilots occupational 

performance. 

If pilot performance deficits are left unidentified and unaddressed, the most obvious 

effect of inadequate assessment and intervention is that pilots will continue to encounter 

occupational performance issues throughout their careers, as has been the case for Pilots One, 

Two, and Three.  This creates an added burden for airlines who spend time and resources on 

training that does not accurately and effectively target areas of need.  It also lead to 

unnecessary terminations and increased levels of stress and frustration among pilots, which 

may further affect their performance.     

Having established some of the potential benefits of FE/OT collaboration, the 

researcher recommends that further research be conducted into how to design such 

collaborations in order to maximize their benefits.  One potential research avenue would be to 

investigate the effects of collaboration between the FE and OT over the course of an entire 

training program.  Pilots could be screened prior to the commencement of their training and 

monitored throughout by both the FE and OT.  Any concerns about participants during the 
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program could be investigated by both experts, and remediation strategies could be developed 

and implemented according to their joint recommendations.  In contrast to current practices, 

where pilots are assigned more and more training resulting in little or no improvement in 

performance, this kind of approach may yield results in the form of improved occupational 

performance.  
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Chapter Six: Conclusion 
This section will discuss the generalisability of this study’s findings and suggest 

possibilities for further research. Although this study was conducted with only one airline and 

a small number of pilots, it still offers some important insights about the underlying skills and 

functions a pilot requires to demonstrate good performance.  It also demonstrates the 

potential benefits of incorporating the OT and occupational therapy perspectives in the 

aviation industry. 

Yin (2018) states that case study research is about expanding and generalising 

theories rather than statistical generalisations.  The findings of this research are exploratory in 

nature.  The researcher hopes that the preliminary findings in this study will be a catalyst for 

further research focused on understanding and improving existing pilot assessment models 

and remediation processes for pilots.  

  Existing literature describes the complexity of understanding factors that influence 

pilot occupational performance.  While it is acknowledged by the aviation industry that FEs 

play a vital role in the assessment of pilot performance factors affecting performance deficits 

and methods for improving performance are not as well understood.   

Due to the lack of consistency in current pilot assessment methods, FE feedback on 

occupational performance is often inconsistent (Mavin et al, 2013, and Roth et al 2914).  FEs 

are considered experts in the assessment and training of pilots, meaning that they are able to 

ascertain whether a pilot’s performance is good or poor (Weber et al., 2014).  However, 

studies continue to indicate that FEs have great difficulty agreeing on assessment categories 

(Weber et al., 2014) and articulating the reasoning behind assessment outcomes (Mavin et al., 

2014).  This indicates that there is very little standardisation in the pilot assessment process. 
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Research indicates that the current constructs with which pilots are being assessed are 

not broad enough to encapsulate the complexity of pilot performance.  The study proposed 

that the missing factor in current assessments of pilots is the lack of an expert who has a 

deeper knowledge about the underlying functions and structures that impact on occupational 

performance.  It is believed by the researcher that this would help to reduce some of the 

inconsistency in pilot assessment. 

The partnership between the FE and OT is an important one and the benefits that the 

OT will bring to the aviation industry are invaluable.  The collaboration between the FE and 

OT will not only lead to better identification of pilot’s experiencing performance challenges 

but it will also lead to the development of innovative and creative interventions strategies,  

that are based on accurate evaluation results.  This partnership could support airlines by 

possibly reducing the number of pilots leaving the aviation industry due to performance 

issues.  This could be a one strategy in ways to reduce the shortages of pilots in Australia and 

the Tasman regions. 

Further research into understanding and developing interprofessional practice between 

FE and OTs in the aviation setting is also required to address pilot performance difficulties. 

One of this study’s most significant findings was that the highest-performing pilot had very 

strong visual and cognitive skills.  This indicates that visual processing speed, visual 

perception, visual working memory, and cognitive flexibility, self-monitoring and reflection 

on performance may be indicators of good performance among pilots.  

A great deal more research is needed to improve understanding of what demonstrates 

good and poor pilot performance and how best to address performance challenges faced by 

pilots.  The researcher hopes that this study will contribute to the development of further 

research in the field of pilot assessment and training.  
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Chapter Seven: Limitations 
When interpreting the results of this research, it is important to take into account the 

small sample size.  These findings are based on cross-sectional data, and therefore no 

causality should be assumed. 

Ideally the OT researcher would have liked to have worked more collaboratively with 

the FE and observed the pilot throughout the typical assessment process as opposed to 

watching video recordings of simulations in isolation; however, for practical reasons time and 

cost this was not possible.   

From a methodological point of view, there might be other assessment tools with 

other predictors that might be able to give more insight into understanding variables that 

impact on pilot performance.  Although the measures used were psychometrically sound, due 

to time constraints only a limited number of assessments were applied.  The use of further 

measures would have strengthened results. 
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Appendix A Information Sheet and Consent Form 
 

 

GU ref no: 2019/182 

How can the Occupational Therapy Perspective Enhance the role of the Flight Examiner? 

Griffith University Ethical Approval:  

INFORMATION SHEET 

Griffith University, Australia 
MEPS Student 
Griffith University 
Brisbane 
Ph + 61 403 350 528 
danielle.bull@griffith.edu.au 

Griffith University, Australia 
Associate Professor Tim Mavin 
Griffith University 
Brisbane 
Ph + 61 412 370 700 
t.mavin@griffith.edu.au  

 

You are asked to consider participating in a collaborative research program between Griffith 
University, and your airline. The research will be conducted in your company offices and is entitled 
“How can the Occupational Therapy perspective enhance the role of the flight examiner”.  

Why is the research being conducted? 
Occupational therapy is a profession that is highly trained in assessing occupational performance 
across a variety of settings.  While not versed or an expert in pilot assessment, occupational therapy 
brings a different perspective, and a broad range of modalities, that could be used to widen the 
range of tools available to assess the occupational performance of a pilot. 

Past research has shown that the assessment of pilot’s skills has shown high levels of variability 
when examiners conducted assessment. Furthermore, inconsistency in assessment appears to occur 
across all ranks of pilots, including examiners, captains and first officers. However, a key aim of the 
assessment process is to improve pilot performance. Numerous interactions by the research team 
with airlines over the last several years suggests that occupational therapy, and the methods they 
employ to measure, understand and ultimately apply interventions and solutions to individuals to 
improve function, and ultimately occupation performance, could be applicable to aviation. 

This research project will aim to further develop our understanding of the role of occupational 
therapy in aviation. One of the guiding questions the project looks at further exploring is the 
applicability of occupational therapy in pilot assessment.  

Research Team: 
Associate Professor Mavin and Mrs Danielle Bull have worked for years consulting to airlines regarding 
pilots with performance issues. Dr Mavin as an airline pilot and doctor of education, and Mrs 
Danielle Bull as a trained and qualified and registered occupational therapist. 

What you will be asked to do  
In 2014 you participated in a Study conducted on pilot debriefing under:  BPS/09/13/HREC – CI A/Pro 

Mavin.  Mrs Danielle Bull was brought onto project BPS/09/13/HREC.  After reviewing the study we 

identified you as having some performance challenges during the flight simulator examination. As a 

result of this we would like to conduct an OT assessment for the purpose of: 
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 Identifying any underlying functions and/or structures that maybe impacting on your 

occupational performance. 

 Matching identified issues with occupational performance 

 Suggesting possible strategies to occupational performance 

You will be asked to participate in a number of standardised and non-standardised Occupational 
Therapy assessments.  These include visual perception assessment, sensory assessment (both paper 
and pencil based tasks) as well as range of motion, postural control, muscle strength and muscle 
tone testing.  While some movement is to be expected during this phase of testing it will require 
minimal exertion from you.   

The occupational therapist will also ask you questions around the topics of learning, training, 
previous and current examination results and take an occupational history.   Four hours for 
assessment per participant has been allocated to ensure enough time for completion of an interview 
and standardised and non-standardised assessments.  All assessments will take place at Mt Cook 
Airlines offices in either Auckland or Christchurch. 

What the research team will ask your permission to do is:  

 Participate in Occupational Therapy Assessments 

 Allow a research member to ask a number of questions during the assessment 

 On completion of the detail allow a research member to ask a number of questions on your 
interpretations of the session. 

To enable analysis at a later date by the research team, the OT assessments will be videotaped. The 
questions will be audio recorded.  

Please note that the assessments are being conducted for research purposes only.  Whilst Mrs 
Danielle Bull is an Occupational Therapist her role in this study will be as a student researcher and 
therefore, will not be providing therapeutic services on this occasion. 

Who is involved? 
A number of pilots who were involved in the previous debriefing study with Associate Professor 
Mavin.   

Is this voluntary? 
Participation in this study is entirely voluntary and is no way connected to your employment. If you 
wish to be involved, we ask you to sign the attached consent form and return to the investigator. 

If you wish to withdraw from the study at any time, you are free to do so. Your decision does not 
affect your employment (status).  
 

The expected benefits of the research 
Benefits for this research include; improved and more transparent approach to assessing pilot 
performance; and better training approaches. You, will be informed of the outcomes of the study 
without any possibility that your participation can be identified. 

Please be advised that research results will be reported in an academic thesis, and may also be 
disseminated via journal articles and/or conference presentations. 

Risks to you 
There are no known risks associated with this study. 

Your confidentiality 
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No data collected will be shared.  Further your involvement in this study will not be revealed to 
anyone outside of research team. It is important to note that finding from the analysis of data 
collected in this study will be published. Here no images of you will be used.  

All data collected is kept on password protected hard-drive stored in the research teams offices. 
Data will be shared only with the immediate research team. All involved will be required to adhere 
to confidentiality agreements. All information gathered is kept in the strictest confidentiality within 
the research team. 

All audio recordings will be erased once they have been transcribed, participants are anonymized. 
No individual pilot will be revealed during the reporting of this research. However, other research 
data (interview transcripts, videos and analysis) will be retained in a locked cabinet and a password 
protected electronic file at Griffith University for a period of 5 years before being destroyed.   

 

However, in the context of this study and possible publications, given the small number of 
participants, it could be possible that you could be identified by senior pilots within the training 
department, such as the Head of Check and Training.  We have been given written assurance from 
your company that none of this will be used against you in your employment. Further your company 
has acknowledge the studies is aimed at developing strategies to improve pilot performance. 

Should you wish to withdraw at any time during the research, you may do so without prejudice.  
Overall, all data collected throughout the study will, where possible, be de-identified to maintain 
confidentiality and anonymity and stored separately. Your privacy will be managed by the research 
team at all times.  

Further information 

You may contact the Chief Investigator Danielle Bull by email danielle.bull@griffith.edu.au or call +61 
7 5589 3246  or +61 403 350 528 and/or her supervisor Associate Professor Tim Mavin by email 
t.mavin@griffith.edu.au, or call on +61 7 3735 4404 or +61 412 370 700.  If significant new findings 
develop during the course of this study that may relate to your decision to continue participation, 
you will be informed. 

The ethical conduct of this research 
This study adheres to the guidelines of the ethical review process of Griffith University. The information 
sheet should indicate that Griffith University conducts research in accordance with the National 
Statement on Ethical Conduct in Human Research.  If potential participants have any concerns or 
complaints about the ethical conduct of the research project they should contact the Manager, Research 
Ethics on +61 7 3735 4375 or research-ethics@griffith.edu.au. 

Feedback to you 
At the completion of your assessment session you will be provided with a detailed description of your 
results further any publications coming from this will be forwarded to yourself.  
 

Privacy Statement 
The conduct of this research involves the collection, access and/or use of your identified personal 
information. The information collected is confidential and will not be disclosed to third parties 
without your consent, except to meet government, legal or other regulatory authority requirements.  
A de-identified copy of this data may be used for other research purposes.  However, your 
anonymity will at all times be safeguarded.  For further information consult the University’s Privacy 
Plan at http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan 
or telephone   +61 7 3735 5585. 

  

mailto:danielle.bull@griffith.edu.au
mailto:m.roth@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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GU ref no: 2019/182 

How can the Occupational Therapy Perspective enhance the role of the Flight Examiner? 

Griffith University Ethical Approval: 

CONSENT FORM 

Research 
Team 

 

Associate Professor Tim Mavin, Griffith University, +61 412 
370 700 
Dr Steven Hodge, Griffith University 
Danielle Bull, Griffith University , +61 403 350 528 
 

 

You are involved in the following: 

 Participate in a variety of Occupational Therapy standardised and non-standardised 
assessments 

 Be interviewed by the Occupational Therapist regarding your occupational 
performances, learning, and training. 

 

By signing below, I confirm that I have read and understood the information package and in 
particular have noted that: 

 I have had any questions answered to my satisfaction; 

 I understand the risks involved; 

 I understand that there will be no direct benefit to me from my participation in this 
research; 

 I understand that my participation in this research is voluntary; 

 I understand that if I have any additional questions I can contact the research team; 

 I understand that I am free to withdraw at any time, without comment or penalty; 

 I understand that I can contact the Manager, Research Ethics, at Griffith University 
Human Research Ethics Committee on +61 7 3735 5585 (or research-
ethics@griffith.edu.au) if I have any concerns about the ethical conduct of the 
project; and 

 I agree to participate in the project. 
 

Name  

Signature  

Date  
 

 

  

mailto:research-ethics@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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Appendix B Interview Topics and Questions 
 

 

Pilot Interview Questions: 

So tell me a little a bit about yourself, I understand that you are a Pilot for Mt Cook 

Airlines, How did you come to choose this line of work? 

Level of Schooling  

What kind of student would you say you were? 

Was school difficult for you? 

 

Current Occupation (possible questions to ask) 

What does a typical day of work look like for you? 

What at the demands of your job (physical, cognitive, emotional, time/effort required? 

What kind of worker would you say you were? 

How much of your time and energy does your work take? 

Do you find the work challenging?  If so can you give me an example of how this is so? 

What would you say is the main thing you get out of your work? 

How do you cope with learning new things? 

 

Thinking and Learning Skills (Possible questions to ask) 

How would you describe your problem solving abilities?  (goal setting, making a plan and 

considering possible scenarios, sequencing steps, and following directions, organization, 

recognizing errors and correcting them, evaluating self-performance, achieving a goal) 

Are you the type of person who just likes to jump on in and figure it out as you go? Self-

regulation (focusing attention, filtering distractions, controlling impulses, coping and calming 

skills) 

Would you describe yourself as an emotional person?  What is your ability to multitask like?  

(prioritizing, remembering and working with multiple pieces of information) 

Would you describe yourself as a Flexible thinker? (switching approach to a task, considering 

new ideas or strategies, making choices and decisions, maintaining social interaction) 

 

 

 




