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Abstract:- This case study research examines the reasons 

behind the failure of students in Air Traffic Controller 

(ATC) training at Abu Dhabi Navigation Service. The 

sample consisted of 8 candidates who could not complete 

the training program successfully. The purpose sampling 

technique was used.A comprehensive assessment using 

Raven's Progressive Matrices (RMPS), DAT Space 

Relation test, and Millon Personality Assessment was 

conducted to gain insights into their abilities and 

personalities.  To analyze the data mixed research 

approach was used. The statistical analysis revealed a 

weak inverse correlation between Spatial Aptitude and 

Intellectual Ability (-0.2). Additionally, positive 

correlations were found between Perfectionist 

Personality traits along with both Spatial Aptitude 

(0.16)and Intellectual Ability( 0 .32 ).The Qualitative 

data was collected via semi stature interviews. The 

findings highlight a few factors significantly contributing 

to the emotional strain on students such as confusion, 

communication challenges, and student uncleared 

concept of safety. Overall, case study findings highlight 

the need to explorethe efficiency and effectiveness of 

training and teaching methods. 

 

I. INTRODUCTION 
 

The Air Traffic Controller (ATC) role requires fast 

decision-making and efficient communication, which means 

that progressing from a beginner to an adept controller can 

be challenging.  The current study aims to explore the 
reason for ATC students’ failure in exams. The Research 

observed a few similar trends among the unsuccessful 

candidate’s initial assessment results such as all the failed 

candidates had above average to superior results on spatial 

attitude, intellectual ability, and personality.   

 

To investigate the correlation between high aptitude 

and undesirable behavioralpatterns the current case study 

was conducted.  Air Traffic Controller relies heavily on 

precision, adaptability, and effective communication skills. 

The selection process for ATC trainees places significant 

emphasis on their cognitive abilities, which are measured 
through assessments like aptitude, ability, and personality. 

Nonetheless, it is worth pondering whether a student's 

cognitive aptitude has any bearing on their social or 

behavioral performance during ATC training. 

 

 

A. Problem Statement: 

Is there a noticeable relationship betweenaptitude and 

the occurrence of behavioral issues among Air Traffic 

Controller (ATC) students? what additional factors 

contribute to these behavioral challenges within the context 

of ATC training? 

 
What other factors might contribute to these 

challenges, given the unique context of ATC training? Our 

investigation seeks to provide valuable insights that can 

enhance the design and implementation of effective 

aviationtraining programs. 

 

B. Research question: 

Is there any relationship between cognitive aptitude 

and the occurrence of behavioral issues among Air Traffic 

Controller (ATC) students? 

 

C. Objectives:  

 To investigate the relationship between cognitive 

aptitude and the occurrence of behavioral issues among 

Air Traffic Controller (ATC) students. 

 What are the additional factors, beyond cognitive 

aptitude, that contribute to the manifestation of 

behavioral challenges among ATC students? 

 

II. LITERATURE REVIEW 

 

Cognitive aptitude is the natural capacity of an 

individual to gain knowledge, tackle problems, conduct 
logical analysis, and carry out critical thinking. It includes 

cognitive skills such as memory, attention span, and 

intellectual potential. The effective management of air 

traffic movements is a critical responsibility assigned to Air 

Traffic Controllers (ATCs) who lean heavily on their 

cognitive aptitude. Their job demands accurate information 

processing, complex problem-solving abilities, and prompt 

decision-making skills as they deal with the controlled 

airspace and movement of aircraft on the ground. A strong 

cognitive capacity enables ATCs to perform efficiently while 

ensuring safe operation at all times. In high-pressure 
environments where every second counts, swift decision-

making plays an essential role in managing unexpected 

weather changes or technological problems that can cause 

potential safety hazards for pilots and passengers alike. 

Good aptitude and ability empower ATC students to learn 

the basic concerns and grasp new information. it also helps 

them toward effective solutions when dealing with various 
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challenges and a constantly changing aviation environment. 

Having good spatial awareness allows them to mentally 
navigate through complex relationships between objects 

located within three-dimensional space effectively. 

 

A. Cognitive Load Theory (CLT) 

The main goal of the Cognitive Load Theory (CLT) 

instructional design framework is to improve learning 

results by acknowledging that learners' cognitive resources, 

particularly their working memory capacity, are restricted. 

CLT's fundamental concept is based on this premise. 

Therefore, the material should be optimized for these 

limitations by minimizing unnecessary demands and 

promoting meaningful mental structures known as schemas 
while also addressing element interactivity, split-attention 

effect, and redundancy effect issues. To create optimal 

learning experiences educators can utilize this theory which 

centers around basic inessential and relevant cognitive 

loads. By applying a comprehensive understanding of 

cognition load components via CLT's principles into 

instructional materials knowledge retention could be 

improved significantly thereby facilitating effective 

teaching-learning processes effectively. 

 

The central themes of Cognitive Load Theory (CLT) 
involve the comprehension and regulation of cognitive 

challenges faced by learners. These difficulties include 

intrinsic complexity, extraneous processing, and germane 

processing in order to enhance working memory abilities. 

The significance of conforming instructional design with a 

learner's intellectual limitations is highlighted by this 

constraint on working capacity. Schemas - structured mental 

representations that signify knowledge - are essential for 

information assimilation as well. Moreover, CLT establishes 

principles like element interactivity, split-attention effect, 

redundancy effect which provide direction for developing 

educational resources lessening cognitive load; whilst 
accounting expertise reversal concepts highlight the need for 

personalized approaches tailored towards different levels of 

proficiency amongst students. Overall, these key tenets 

reveal how CLT offers a valuable toolset enabling educators 

and creators to create learning situations more conducive to 

maximizing effective thought processes through enhancing 

aptitude acquisition within suchenvironments.The current 

study highlights the applicability of Cognitive Load Theory 

(CLT) in enhancing Air Traffic Controller (ATC) students' 

learning experiences. ATC student training is demanding 

and involves high cognitive demands; therefore, 
incorporating CLT principles can improve instructional 

design effectiveness within this context. The limited 

resources available to students, specifically working 

memory capacity emphasized by CLT emphasizes that 

course materials should align with these limitations. Given 

the importance of quick decision-making, multitasking, and 

situational awareness in the ATC role requires minimizing 

extraneous cognitive demand to prevent overload or 

potential errors from occurring. 

 

A comprehensive understanding of the learning process 
is established by distinguishing between intrinsic, 

extraneous, and germane cognitive loads. Effective 

management of these factors through instructional materials 

can profoundly aid ATC students navigating complex 
information. Additionally, building meaningful mental 

structures or schemas plays a crucial role in developing an 

extensive knowledge base on air traffic management 

principles for ATC students.Designing instructional 

materials that cater to the challenges encountered by ATC 

students involves practical applications of CLT principles 

such as element interactivity, split-attention effect, and 

redundancy effect. 

 

Given their task demands in dynamic environments 

filled with information, it is crucial to reduce interruptions 

and enhance the delivery of essential information. 
Additionally, acknowledging the expertise reversal effect 

highlights the significance of modifying teaching methods to 

align with learners' levels of proficiency. During their 

training journey from beginners to professionals, ATC 

students may necessitate diverse forms of assistance and 

obstacles at different points in time. 

 

A good handle on mental regulation strategies helps 

maintain focus amid chaotic operations; thereby reducing 

the chances of errors occurring during peak landing hours in 

one's cognitive abilities. this could potentially lead to 
accidents.Several studies have investigated the cognitive 

abilities of air traffic controllers (ATCs), yielding crucial 

information on their complex cognitive functions. 

Seamster's (1993) study identified mental models, skills, and 

strategies as significant factors in achieving successful 

performance for ATCs due to the fundamental cognitive 

components present in their role. 

 

Blom (2001) created an extensive mathematical model 

to evaluate the cognitive performance of ATCs by building 

upon the aforementioned foundation. The model took into 

account essential considerations like accident risk and 
workload, delivering a quantitative structure for 

apprehending complex cognitive requirements posed by 

controllers. In addition, Laybidi (2016) explored mental 

burden in ATCs using task load factors through a subsequent 

study that highlighted how mental demand was the most 

significant driver influencing workload. Such insights 

highlight the need to manage the psychological needs of air 

traffic controllers and how they play important role in 

enhancing their neurocognitive skills. By presenting a model 

that outlines the cognitive activities of experienced 

controllers, Niessen (1999) made significant contributions to 
existing literature. 

 

 The model emphasized the importance of mental 

representation in maintaining situational awareness and 

coordinating tasks for air traffic controller. It showed how 

well-developed mental representations can aid ATCs in 

navigating complexities more effectively than those with 

weaker ones. These studies collectively highlight the 

intricate nature of this profession, as shown by identifying 

key cognitive components and developing mathematical 

models to assess workload levels. Moreover, through 
emphasizing on situational awareness's critical aspect in 

decision-making and coordination effectiveness, Niessen 
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underlined its pivotal role while highlighting complexity 

among various aspects involved within ATC duties' 
performance evaluation mechanisms thoroughly enforced 

across domains globally at present times too. It is crucial to 

emphasize the significance of offering systematic evaluation 

and assistance systems for air traffic controllers in light of 

these findings. To guarantee safe and effective air 

transportation operations, understanding and enhancing the 

cognitive capabilities of the controllers remains critical as 

changes unfold in aviation.Various studies have explored air 

traffic controllers' cognitive ability and provided valuable 

knowledge into different aspects of their cognitive 

capacities. One such research by Zhang (2022) has shown 

the potential benefits of using video games to enhance air 
traffic controllers' cognition, introducing an innovative 

technique for skill development.  

 

Furthermore, Hedayati's study in 2021 highlighted 

significant distinctions between situational awareness and 

sustained attention among error-prone versus non-error-

prone controllers. The findings highlighted the relevance of 

preventing errors as a crucial strategy to improve overall 

cognitive performance among air traffic controllers. In 2020, 

Miller examined the difficulties associated with automated 

functions and cognitive loading in NextGen air traffic 
control tower operations. The research emphasized the 

necessity for balanced tasking and resource management to 

optimize cognitive performance within a constantly 

changing technological landscape. In 2021, Pomytkina 

further explored this topic by investigating emotional 

predictors that affect cognitive styles among air traffic 

controllers. Through analysis of emotions like aggression 

and joy on these individuals' ability to think critically, the 

study provided an intricate understanding of how diverse 

factors impact their aptitude - demonstrating just how 

multifaceted development can be within ATC professions.  

 
These studies collectively highlight innovative training 

methods such as video game techniques alongside other key 

elements involved in shaping successful cognition needed 

from those working daily at Air Traffic Controller centers 

around the globe. 

 

The amalgamation of results from these studies 

underscores the significance of continuous cognitive 

training, measures for averting errors, and regulation of 

emotions in fostering and enhancing the cognitive capability 

of air traffic controllers. As changes occur in aviation 
technology, a comprehensive strategy to enrich cognition 

remains crucial to ensure safe and efficient operations at all 

times. 

 

B. The Significance of Personality and Behavior in Air 

Traffic Controller (ATC) Duties 
For Air Traffic Controllers (ATCs), personality 

assessment embraces great importance as the position 

requires certain attributes and qualities that are vital for 

efficient job performance and safety in aviation. There are 

several reasons why conducting a personality evaluation is 
deemed indispensable for individuals pursuing the ATC role; 

one of which being their frequent working under stressful 

conditions, where quick decisions can prove consequential. 

Personality assessments aid in identifying potential hires 
with excellent stress-coping abilities since maintaining 

composure during challenging situations is critical to 

ensuring air traffic security. Additionally , ATCs rely heavily 

on effective communication to share vital information with 

pilots and fellow controllers. Administering personality 

assessments can pinpoint individuals who possess 

exceptional communication abilities such as being articulate, 

succinct, and capable of transmitting data even during high-

pressure situations. For air traffic controllers, it is crucial to 

prioritize precision and meticulousness. The evaluations can 

aid in recognizing those with a natural inclination towards 

detail-oriented work and the capacity for sustaining 
excellent standards of accuracy. Moreover,quick and 

informed decision-making is necessary for the role of ATC. 

Utilizing personality assessments may offer valuable 

information into an individual's preferred style of decision-

making, ensuring those in this position can make prudent 

judgments when time is a critical factor. 

 

Working in collaboration with other controllers and 

aviation professionals is a common aspect of the job for 

ATCs. Evaluating individuals through assessments can 

reveal those who excel at working as part of a team, thereby 
enhancing its cohesion and efficacy. Assessment can 

measure an individual's flexibility and eagerness to learn 

ensuring they stay current with the latest developments in 

the field. Effective management of aircraft movement 

requires ATCs to possess a strong sense of spatial 

awareness. Assessments that evaluate an individual's spatial 

abilities are crucial in determining their suitability for air 

traffic controller duties. In the ATC profession, decisions 

that affect travelers and aircraft safety must be made. 

Conducting personality assessments can aid in identifying 

candidates who have strong ethical values and sound 

judgment to ensure proper adherence to established safety 
protocols. Overall, administering personality evaluations 

assists with selecting individuals for air traffic controller 

positions who possess the necessary traits and proficiencies 

required to handle unique job demands successfully; when 

combined with other forms of evaluation/training programs, 

it contributes towards developing a skilled team of 

competent controllers. 

 

C. Person-Environment Fit Theory: 

According to the Person-Environment Fit Theory, an 

individual's conduct is influenced by how well their 
characteristics match up with environmental demands. For 

Air Traffic Controller (ATC) students specifically, this 

theory proposes that a correlation between their cognitive 

abilities and job requirements noticeably impacts behavior. 

If there is incongruity where students' mental aptitude 

doesn't effortlessly conform to ATC's multifaceted 

expectations, it could cause behavioral problems in this 

high-stress environment. 

 

D. Key Concepts: 

The Person-Environment Fit Theory highlights the 
significance of individual factors (including cognitive 

abilities and skills) as well as environmental factors 
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(consisting of job tasks and organizational culture). The 

fundamental concept revolves around obtaining an agreeable 
match between these components. There are two primary fit 

categories: Person-Job Fit, which accentuates matching 

skills with job requirements, and Person-Organization Fit 

emphasizes alignment between personal values and 

organizational values. According to this theory, a fittingly 

matched combination yields favorable outcomes; however, a 

misfit can lead to discontentment, stress, and even 

behavioral changes in response to unfavorable alignment. 

 

E. Relevance to the Current Study: 

When examining the cognitive and behavioral aspects 

of ATC students, utilizing the Person-Environment Fit 
Theory can reveal how a disparity between their abilities 

and training demands may result in negative effects. If 

learners struggle to meet requirements beyond their aptitude 

level, it could lead to stress or discontentment which might 

manifest as problematic conduct. This theory accentuates 

that acknowledging compatibility amid trainees' cognition 

profiles and specific ATC characteristics is crucial for 

improving learning circumstances while facilitating pupil 

growth without risking detrimental implications on behavior 

outcomes. The current research is focused on 

comprehending the interplay between elevated aptitude and 
capability and behavioral challenges among trainees of Air 

Traffic Controller (ATC). The focus lies in unravelling the 

complex correlation among cognitive proficiency and non-

technical factors that make a significant contribution to 

training success of air traffic controller. 

 

F. Theoretical framework: 

 

 
Fig. 1: Theoretical Framework 

 

III. RESEARCH METHODOLOGY 

 

A. Hypothesis: 

 
 Null hypothesis: 

There is a positive correlation between high aptitude 

and ability and the occurrence of behavioral issues among 

Air Traffic Controller (ATC) students during their training. 

 

 Alternative Hypothesis 

There is no correlation between high aptitude and 

ability and the occurrence of behavioral issues among Air 

Traffic Controller (ATC) students during their training. 

 

 Variables  

 Independent Variable: The independent variable in this 
study is High Cognitive Aptitude. 

 Dependent Variable: The dependent variable is 

Behavioral&Poor Performance.  

B. Conceptual Definition: 

 
 High Cognitive Aptitude:  

This refers to an individual's potential for advanced 

learning, problem-solving, and critical thinking. The study 

employs this as the independent variable in order to 

investigate its impact on the dependent variable. 

 

 Behavioral Issues: 

Includes noticeable behaviors, responses, or behaviors 

that differ from anticipated standards or pose obstacles 

within a particular setting. In this research, it is deemed as 

the dependent variable and aims to examine its association 

with superior cognitive ability. 
 

 Procedure: 

Aptitude tests were given to candidates individually. The 

relevant instructions were provided to them such as how to 

proceed with the assessment. All the aptitude assessments 

were timed.  

 Research Design: The research design in this study was 

cross-sectional, which entailed gathering and analyzing 

data from a specific population at one moment in time. 

The aim of the investigation how high cognitive 

capability relates to behavioral problems among Air 
Traffic Controller (ATC) students. 

 Sampling Technique: The population consisted of ATC 

students. A purposive sampling method was employed, 

specifically a proportionate sampling technique, to 

ensure representation across different cognitive aptitude 

levels. This method aimed to select participants with 

varying levels of cognitive aptitude to explore potential 

correlations effectively. 

 Data Collection: The primary tool for data collection 

was the Raven's Progressive Matrices (RPM) test, 

measuring cognitive aptitude. Additionally, a spatial data 
creation tool (SPMS Dat Space) was utilized to assess 

participants' spatial awareness and cognitive skills 

relevant to the ATC domain. 

 Participant Size: The sample size included a total of 8 

ATC students who failed the training. 

 Analysis: Statistical analysis, including correlation 

coefficients, was employed to examine the relationship 

between cognitive aptitude scores and observed 

behavioral issues. The thematic analysis was used for 

qualitative analysis. 

 

IV. DATA ANALYSIS 

 

A. Quantitative Analysis  

Valuable insights into the cognitive aptitude, 

intellectual ability, and perfectionist personality traits of Air 

Traffic Controller (ATC) students are revealed through 

quantitative analysis of the data. 

 

 

 

 

 
 

 

http://www.ijisrt.com/


Volume 9, Issue 2, February 2024                                           International Journal of Innovative Science and Research Technology 

                                                                                                            ISSN No:-2456-2165 

 

IJISRT24FEB055                                                                   www.ijisrt.com                                                                         140 

B. Spatial Aptitude  

 
Table 1: Descriptive Statistics (Spatial Aptitude) 

Mean 41.875 

Standard Error 2.875 

Median 44 

Mode 33 

Standard Deviation 8.131727984 

Sample Variance 66.125 

Kurtosis -1.029284078 

Skewness 0.141904556 

Range 22 

Minimum 33 

Maximum 55 

Sum 335 

Count 8 

Confidence Level(95.0%) 6.798294723 

 

The set of data provides a comprehensive overview of 

values, which may represent a distribution or measurements. 

The mean value is roughly 41.875 indicating the typical 

value in the dataset. The standard error measures deviations 

from this mean and has a value of 2.875 while the median 

represents the central point at 44 when arranged in 

ascending order. 

 

Examining spread shows that mode occurred most 

frequently with a frequency of 33; whereas, some level 
variability exists within our sample as indicated by its 

standard deviation (8.131727984) and variance (66). 

 

Kurtosis (-1 .029284078) reflected fewer extreme than 

normal occurrences: therefore, skewness was positive 

suggesting slightly more observation towards the right side 

exceeding those to the left end having a tail longer on the 

right part. 

 

Maximum - Minimum equals range distinguished an 

interval span notable difference between highest/lowest 
observed boundary rates being accomplished through 

minimum reaching up to thirty- three count included all 

eight observations giving us further confidence around 

precision for estimating population parameters such true 

means-within reasonable certainty providing measure where 

required details could lead toward new findings to. 

 

C. Intellectual Ability  

 

Table 2: Descriptive Statistics (Intellectual Ability) 

Mean 55.5 

Standard Error 0.731925055 

Median 55 

Mode 54 

Standard Deviation 2.070196678 

Sample Variance 4.285714286 

Kurtosis -0.896 

Skewness 0.515248951 

Range 6 

Minimum 53 

Maximum 59 

Sum 444 

Count 8 

Confidence Level(95.0%) 1.730727735 

 

Valuable insights about the distribution and 

characteristics of a set of scores related to Intellectual 
Ability can be gained from the dataset. The average score 

for intellectual ability within this dataset is represented by a 

mean of 55.5, which serves as a measure of central 

tendency. Additionally, individual scores within the dataset 

deviate from this average amount with an indication 

provided by the standard error value of 0.731925055 - 

serving as a measurement tool for variability in sample 

means. When the data is organized in ascending order, the 

median - which serves as the middle value- stands at 55. 

From this point, it evidences that a vast number of scores 

fall close to this central figure. In contrast, the mode - 
exhibiting frequent occurrence- occurs when values hit 54 

highlighting prevalently concentrated outcomes across these 

levels. The extent of variation among individual intellectual 

ability scores can be determined by examining their spread, 

which is reflected in the standard deviation value of 

2.070196678. Similarly, the sample variance indicates a 

spread of values with its calculated value being 

4.285714286.  Insights into the shape of a distribution can 

be gained through statistical indicators like kurtosis and 

skewness.  

 

A kurtosis value of -0.896 suggests that there are fewer 
extreme values in the distribution than would occur with a 

normal one, while its positive skewness measure of 

0.515248951 indicates an inclination towards right-skew; 

meaning that typically, this kind probability density function 

has longer or fatter tails on its right side compared to other 

sides for which it stands out as having slightly greater 

clustering near highs due perhaps either common mode 

effects larger overall spread seen elsewhere instead. The 

minimum score observed was 53 whereas the maximum 

score attained was 59, leading to a range of 6. There were a 

total of eight observations contributing to an aggregate 
intellectual ability tally of 444. A range is created by the 

confidence level (95.0%) of ±1.730727735, which indicates 

where the true population parameter - for example, the 

actual mean intellectual ability score - probably sits. This 

interval acts as a gauge to determine how accurate our 

estimation is in assessing this value's precision. To sum up, 

the dataset demonstrates a moderate level of variation in 

intellectual ability scores along with a slight right skew and 

focus on median and mode values.  

 

D. Perfectionist Personality 

 
Table 3: Descriptive Statistics (Perfectionist Personality) 

Mean 82.5 

Standard Error 1.752549164 

Median 81.5 

Mode 79 

Standard Deviation 4.956957592 

Sample Variance 24.57142857 

Kurtosis -1.578217956 

Skewness 0.258035245 
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Range 13 

Minimum 76 

Maximum 89 

Sum 660 

Count 8 

Confidence Level(95.0%) 4.144120255 

 

Insights into the characteristics of individuals' 

perfectionist traits can be gained from analyzing the dataset 
pertaining to Perfectionist Personality. The average score for 

perfectionism in this dataset is 82.5, as indicated by its mean 

which serves as a measure of central tendency. Furthermore, 

with a standard error value of 1.752549164 that measures 

variability among sample means, it becomes possible to 

gauge how much individual scores differ from this average 

score. With an ascending order arrangement of data, the 

middle value or median is 81.5; indicating a central 

tendency around this point. Emphasizing a concentration of 

perfectionist scores at this level, the mode - which 

represents the most frequently occurring value - is identified 
as 79. By analyzing the diversity of perfectionist traits, it 

becomes apparent that there is a standard deviation of 

4.956957592, indicating how much individual scores differ 

from the average. The sample variance showcases this 

difference even further with a value of 24.57142857 – 

revealing just how dispersed these values truly are. The 

distribution's shape can be discerned through statistical 
measures such as skewness and kurtosis. An assessment of a 

negative kurtosis value, specifically -1.578217956, indicates 

that the distribution has fewer extreme values than what is 

expected in a normal one.  

 

Additionally, the slight rightward tilt with positive 

skewness valued at 0.258035245 implies an elongation or 

broadening of the tail towards the right side of its curve. 

 

The difference between the maximum and minimum 

perfectionist scores is 13, with a lowest score of 76 and 

highest of 89. There are a total of eight observations in this 
data set. The sum of all perfectionist scores amounts to 660. 

The precision of our estimate is indicated by the interval 

provided with a confidence level of 95.0%, which has a 

margin of error equal to ±4.144120255, and encompasses 

the likely range where the true population parameter (e.g., 

mean perfectionist score) resides. Overall, the data indicates 

that perfectionist traits are distributed with a moderate 

amount of variance and slightly skewed towards higher 

scores. The majority of responses cluster around both 

median and mode values. 

 

E. Correlation  

Table 4: Correlation among the Variables 

  Spatial Aptitude Intellectual ability Perfectionist personality 

Spatial Aptitude 1   

Intellectual ability -0.199423058 1  

Perfectionist personality 0.164799871 0.320186477 1 

 

Insights into the connections among Spatial Aptitude, 

Intellectual Ability, and Perfectionist Personality can be 

obtained from the correlation matrix. 

 
The Spatial Aptitude variable exhibits a perfect 

positive correlation with itself, indicated by the value 1 

along the diagonal of the coefficient matrix. On examining 

off-diagonal elements, it becomes evident that there exists 

an inverse relationship between Spatial Aptitude and 

Intellectual Ability. The negative correlation coefficient (-

0.199423058) suggests this association to be weakly 

moderate in nature; as one component increases marginally, 

its counterpart tends to decrease correspondingly albeit 

within certain limitations. 

 
A weak positive relationship exists between Spatial 

Aptitude and Perfectionist Personality with a correlation 

coefficient of 0.164799871, meaning that an increase in 

Spatial Aptitude scores is typically accompanied by a slight 

increase in Perfectionist Personality scores. Nonetheless, the 

association is not particularly robust. 

 

In regards to Intellectual Ability, a correlation 

coefficient of 1 on the diagonal signifies an absolute positive 

correlation with itself. On another note, there exists a 

moderate positive relationship between Intellectual Ability 
and Perfectionist Personality at 0.320186477. This indicates 

that as scores for Intellectual Ability elevate, so do scores 

for Perfectionist Personality to some degree. 

 

The correlation coefficients for Perfectionist 
Personality and Spatial Aptitude as well as Intellectual 

Ability were calculated to be 0.164799871 and 

0.320186477, respectively. Both indicate a mild-to-moderate 

positive association between these traits, implying that 

individuals with higher scores in Perfectionist Personality 

tend to exhibit elevated abilities in both Spatial Aptitude and 

Intellectual Capacity.The correlation matrix provides an 

overview of the connections between the three variables, 

including their nature and intensity. Although some 

relationships may be mild to moderate, it should be 

emphasized that correlative findings alone do not establish 
causation as other factors could also influence the observed 

trends. 
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F. Covariance 

 
Table 5: Covariance 

  Spatial Aptitude Spatial Aptitude Spatial Aptitude 

Spatial Aptitude 57.859375   

Intellectual ability -2.9375 3.75  

 

Perfectionist personality 

5.8125 2.875 21.5 

 

The table above presents a valuable insight into the 

characteristics of perfectionist traits in individuals that can 

be gained from analyzing the Perfectionist Personality 

dataset. The mean, representing central tendency, is 82.5 - 

an indication of the average score for perfectionism among 

all data points. By contrast, the standard error measures 

variability between sample means and provides insight on 

how individual scores differ from this calculated norm; here 

it's recorded as 1.752549164%.  One central tendency 

observed in the data is around 81.5, which represents the 

middle value when arranged in ascending order and is 

referred to as the median. Another observation noted that 

perfectionist scores were concentrated at a level of 79, 

indicating its frequent occurrence among individuals and 

being known as the mode. 

 
G. Qualitative Thematic Analysis: 

 

Table 6: Qualitative the Matical Analysis 

Theme Key findings 

Conflicting Instructor Feedback The candidate expressed frustration with inconsistent guidance from instructors, highlighting 

the challenge of reconciling conflicting expectations. 

Concept of Efficiency The candidate provided insights into their perception of efficiency in landing approaches, 

discussing factors such as spatial considerations. 

Emphasis on Safety Safety emerged as a crucial consideration, with the candidate demonstrating a keen 

awareness of the importance of secure practices during landing 

Spatial Considerations The candidate detailed their efforts to adhere to specified landing spaces, illustrating 

challenges encountered in meeting varying expectations. 

Instructor Communication Challenges in communication with instructors were highlighted, emphasizing the need for 

clear and consistent feedback for effective learning 

Emotional Impact The candidate conveyed emotional responses, including frustration and confusion, shedding 

light on the emotional toll of conflicting feedback 

Personal Interpretation of Safety The candidate discussed their personal interpretation of safety standards in landing 

approaches, offering a unique perspective on what constitutes a safe landing. 

 

The analysis is accompanied by a qualitative 
investigation into the experiences of landing approach 

conflicting feedback among ATC students. The results of the 

qualitative study reveal: 

 

The candidate's frustration with conflicting guidance 

from instructors is evident in the qualitative data and 

highlights how challenging it can be to settle conflicting 

expectations. The theme of Emotional Impact came to the 

surface, highlighting significant emotional responses like 

frustration and confusion. It shed light on how conflicting 

feedback can leave an individual feeling emotionally 

drained. The qualitative analysis revealed a distinctive 
feature in the candidate's understanding of safety protocols 

regarding landing approaches. 

 

Whilst quantitative analysis offers valuable insights 

into the aptitude and ability of ATC students, qualitative 

thematic analysis delves deeper to uncover their nuanced 

experiences. This approach emphasizes emotional responses 

and personal interpretations which can provide a 

comprehensive understanding of behavioral issues among 

these students - suggesting that factors beyond just cognitive 

measures may play an important role in this regard. A 

quantitative analysis of Air Traffic Controller (ATC) 
students' traits, particularly their Spatial Aptitude, 

Intellectual Ability, and Perfectionist Personality is 

conducted using correlation and covariance matrices. The 

results indicate a subtle balance between Spatial Aptitude 

and Intellectual ability characterized by a weak inverse 

correlation requiring customized training methods. 

Moreover, the study reveals positive correlations linked to 

cognitive abilities in individuals with perfectionist 

personalities raising concerns about stress-related 

implications highlighting the importance of individualized 

approaches for training programs.  

 

V. CONCLUSION  
 

By integrating quantitative and qualitative findings, it 

becomes clear that numerous factors impact the incidence of 

behavioral problems among ATC students. Although weak 

negative correlations and positive associations support the 

alternative hypothesis, indicating no definitive connection 

between superior aptitude/ability and disruptive behaviors, 

contextual considerations highlighted by qualitative data 

underscore their significance.The interaction among 

discordant feedback, emotional influence, and unique 
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understandings regarding safety protocols implies that 

behavioral problems may arise from a combination of 
cognitive, personality, and circumstantial components. 

Acknowledging the intricacy of the ATC training milieu and 

recognizing the necessity for multifarious approaches to 

tackle both quantitative as well qualitative aspects depicts a 

nuanced acceptance of an alternate hypothesis. 

 

To sum up, the blend of quantitative and qualitative 

results tends to favor the alternative hypothesis which 

suggests that there is no simple correlation between high 

aptitude/ability and behavioral problems in ATC students. 

The occurrence of such issues arises from various factors, 

making it essential to adopt a comprehensive perspective 
while dealing with challenges encountered by these 

individuals during their training. 

 

A. Possible Factors Affecting ATC Student Performance: 

 Conflicting Instructor Feedback: The qualitative 

findings emphasize the importance of addressing 

inconsistencies in guidance to alleviate student 

frustration and confusion. 

 Efficiency Concepts: Candidates' perceptions of 

efficiency in landing approaches should be considered in 

training programs to align with their understanding and 
expectations. 

 Safety Emphasis: The emotional impact and personal 

interpretations of safety standards highlight the need for 

a supportive environment that prioritizes safety and 

considers individual perspectives. 

 

B. Other Possible Factors: 

 Communication Challenges: The qualitative analysis 

emphasized challenges in communication with 

instructors. Improving communication channels can 

enhance the learning experience. 

 Emotional Impact: Emotional responses, including 

frustration and confusion, should be acknowledged, and 

support mechanisms should be in place to address the 

emotional well-being of ATC students. 

 Individual Differences: Variability underscores the 

importance of recognizing individual differences among 

ATC students. Tailoring interventions to diverse profiles 

can enhance overall performance and well-being. 

 

C. Limitations of the Study: 

 Sample Size: The study's sample size may limit the 
generalizability of findings. A larger and more diverse 

sample of Air Traffic Controller (ATC) students could 

enhance the study's external validity. 

 Quantitative Nature: The study primarily focused on 

quantitative measures, potentially overlooking nuanced 

qualitative aspects. Future research could employ a more 

balanced mixed-methods approach for a comprehensive 

understanding. 

 Cross-Sectional Design: While the cross-sectional 

design offers a glimpse into relationships, it does not 

allow for inferences about causation. To investigate how 
cognitive ability, behavioral problems and personality 

traits evolve over time requires longitudinal studies. 

 Self-Reported Measures:To enhance the accuracy of 

findings, it is advisable to incorporate observational or 
performance-based evaluations as overreliance on self-

reported measures like personality assessments can lead 

to response bias. 

 Contextual Factors: The study did not extensively 

investigate into specific contextual factors within ATC 

training environments, such as organizational culture or 

training program structures, which could significantly 

influence outcomes. 

 

D. Future Research Directions: 

 Long-term studies can reveal valuable information about 
the changes in cognitive abilities, personality traits and 

behavioral patterns over an extended period known as 

longitudinal studies. Such research offers insights into 

developmental paths for individuals participating in 

these surveys. 

 Future studies may consider expanding the sample of 

ATC learners to encompass a wider range in terms of 

age, experience and cultural background in order to 

provide a more comprehensive portrayal of the diverse 

population. 

 A comprehensive investigation that includes in-depth 

interviews and observations could reveal nuanced 
aspects of the ATC training experience which may not be 

fully captured by quantitative measures; hence a 

qualitative exploration is necessary. 

 To gain a more complete comprehension of the factors 

impacting student performance, it would be 

advantageous to explore contextual elements in air traffic 

controller (ATC) training settings like mentorship 

opportunities, organizational backing, and structure of 

instructional programs. This process is known as 

Contextual Analysis. 

 To evaluate the efficiency of particular techniques in 
alleviating behavioral issues and enhancing cognitive 

and behavioral consequences, planning and executing 

focused interventions based on recognized factors are 

essential steps for intervention studies. 

 The field can enhance its comprehension of the intricate 

correlation among cognitive capacity, personality traits, 

and conduct difficulties in ATC students by tackling 

these constraints and investigating future research 

avenues. This will ultimately result in more efficient 

training programs and enhanced outcomes within the 

industry. 
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