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This study analyzes the effect of psychological 
conditions and cognitive load after aircraft 
accident/incident on situational awareness 
among Air Traffic Controllers at AirNav 
Indonesia Surabaya Branch. Using a quantitative 
survey design, data were collected from 60 
respondents through Likert-scale questionnaires 
and analyzed using validity, reliability, 
correlation, classical assumption, multiple 
regression, t-test, F-test, and determination 
coefficient procedures. The results show that 
psychological conditions and cognitive load were 
moderate, while situational awareness was high. 
Both variables had no significant partial or 
simultaneous effect on situational awareness. 
These findings indicate that controller situational 
awareness may be more strongly shaped by 
experience, training, procedures, technology, 
organizational support, and safety culture. 
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INTRODUCTION 
Aviation safety is one of the most important aspects of air transportation 

because it is directly related to human life, operational continuity, and public 
trust in the aviation system. In this system, Air Traffic Controllers have a strategic 
role in maintaining aircraft separation, ensuring orderly air traffic flow, and 
providing information needed to support safe flight operations. Air traffic 
services are designed to prevent collisions, maintain the regular movement of 
aircraft, and provide information required for safe and efficient flight operations 
(International Civil Aviation Organization, 2018). Therefore, the quality of Air 
Traffic Controller performance is closely related to the overall quality of aviation 
safety. 

The work of Air Traffic Controllers requires a high level of attention, 
accuracy, and decision-making ability. Controllers must monitor aircraft 
movement, process visual and auditory information, communicate with pilots, 
coordinate with other units, and respond to unexpected changes in air traffic 
conditions. This situation makes the profession closely related to cognitive 
workload and occupational stress because controllers must remain vigilant while 
working under time pressure (Seftiyana, 2021). In this context, situational 
awareness becomes a core capability because it allows controllers to perceive 
operational conditions, understand their meaning, and anticipate future traffic 
development. 

Situational awareness is especially important in air traffic control because 
operational conditions can change rapidly. Endsley (1995) explains that 
situational awareness consists of three major levels, namely perception, 
comprehension, and projection. In the context of air traffic control, this means 
that controllers must first detect relevant elements in the operational 
environment, understand the meaning of those elements, and predict how the 
situation may develop. This ability supports decision-making, conflict detection, 
and safe operational response in dynamic air traffic situations. 

The importance of situational awareness becomes more critical when 
controllers are involved in aircraft accident or incident situations. An aircraft 
accident or incident is not only a technical or procedural event, but also a 
psychological experience that may cause pressure, anxiety, guilt, and trauma for 
personnel involved in the control process. Eurocontrol (2020) explains that 
exposure to critical incidents can trigger critical incident stress among aviation 
personnel. Similarly, Saputra et al. (2022) show that post-accident or post-
incident situations may increase cognitive workload among Air Traffic 
Controllers. 

The Indonesian aviation context also demonstrates the need to examine 
human factors in air traffic control. The research notes show that more than 140 
aviation events were recorded in Indonesia during 2004–2024, with the 2007–2016 
period identified as a critical phase. These events show that aviation safety is not 
only influenced by aircraft technology, navigation facilities, and operational 
procedures, but also by the psychological readiness and cognitive capacity of 
personnel who manage air traffic operations. Therefore, psychological conditions 
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and cognitive load after aircraft accident/incident need to be studied in relation 
to situational awareness. 

Previous studies have shown that trauma and cognitive load may affect 
human performance in high-risk work environments. Brindley and Tse (2016) 
state that psychological pressure and high task demands can interfere with 
cognitive performance. Utami et al. (2022) also emphasize that cognitive 
workload can reduce the ability to maintain mental representation of dynamic 
situations. However, empirical research that specifically examines the effect of 
post-aircraft accident/incident psychological conditions and cognitive load on 
Air Traffic Controller situational awareness in Indonesia is still limited. 

Based on this gap, this study aims to analyze the effect of psychological 
conditions and cognitive load after aircraft accident/incident on the situational 
awareness capability of Air Traffic Controllers at AirNav Indonesia Surabaya 
Branch. This study contributes theoretically to the development of aviation 
psychology, human factors, and air traffic control performance studies. 
Practically, this study provides input for air navigation service providers in 
strengthening post-incident psychological support, workload management, and 
operational readiness programs for Air Traffic Controllers. 
 
LITERATURE REVIEW 
Air Traffic Controller 

Air Traffic Controller is a key profession in the aviation safety system 
because it directly supports aircraft separation and traffic flow management. Air 
Traffic Controllers are responsible for preventing collisions between aircraft and 
between aircraft and obstacles in operational areas (Susanto et al., 2020). Air 
traffic control service also becomes an important instrument in ensuring 
navigation continuity and flight safety standards (Prasetyo & Budiawan, 2019). 
This role shows that Air Traffic Controllers work as a central element in the 
operational safety chain. 

The work of Air Traffic Controllers includes several service domains, such 
as area control service, approach control service, and aerodrome control service. 
These domains require controllers to manage different phases of flight, including 
en-route movement, arrival, departure, and aircraft movement around the 
airport area. Because the operational environment is dynamic, controllers need 
strong cognitive ability, especially in processing visual and auditory information 
and making decisions under time pressure (Button & Neiva, 2014). This explains 
why psychological stability and cognitive readiness are important for controller 
performance. 
 
Aircraft Accident and Incident 

Aircraft accident and incident are two important concepts in aviation 
safety. An accident usually refers to an event that causes fatal or serious injury, 
significant aircraft damage, or missing aircraft. Meanwhile, an incident refers to 
an event that may not directly cause damage or loss, but has the potential to affect 
operational safety. The International Civil Aviation Organization (2016) 
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distinguishes accident and incident based on their level of consequence and 
safety impact. 

In the operational context, incidents may include near-miss events or 
hazardous occurrences that have the potential to develop into accidents if they 
are not properly managed. Poerwanto and Mauidzoh (2016) explain that 
incidents can be understood as near-miss events that indicate safety system 
weaknesses. For Air Traffic Controllers, such events may create psychological 
pressure because controllers are directly involved in decision-making and traffic 
management during critical situations. Thus, accident and incident experiences 
can become stressors that affect both emotional and cognitive conditions. 
 
Situational Awareness 

Situational awareness is a major concept in dynamic and high-risk work 
systems. Endsley (1995) defines situational awareness as the perception of 
elements in the environment, the comprehension of their meaning, and the 
projection of their status in the future. In air traffic control, situational awareness 
allows controllers to identify aircraft position, understand traffic configuration, 
anticipate possible conflicts, and make accurate decisions in a short time. 

Situational awareness in the Air Traffic Control domain depends on the 
ability to continuously update information and build an accurate mental model 
of the traffic situation. Samardžić et al. (2022) state that situational awareness in 
air traffic control includes perception, comprehension, and projection that 
support operational decision-making. Kraemer and Süß (2015) also explain that 
situational awareness is related to working memory because individuals must 
process external information and transform it into an internal representation of 
the current situation. 
 
Psychological Conditions after Aircraft Accident/Incident 

Psychological condition in this study refers to trauma or emotional 
disturbance experienced after aircraft accident/incident. Trauma can occur when 
an individual faces a sudden, threatening, or emotionally disturbing event. Hatta 
(2016) explains that trauma may leave a deep psychological impression and 
disturb physical and psychological stability. In the aviation context, accident or 
incident exposure may produce emotional reactions, anxiety, sleep disturbance, 
repeated memories, physiological responses, and social or occupational 
disturbance. 

The American Psychiatric Association (2013) explains that trauma 
symptoms may include emotional reactions, repeated traumatic experiences, 
behavioral changes, physiological responses, and disturbance in social 
functioning. These symptoms are relevant in the Air Traffic Controller context 
because controllers must maintain concentration and decision-making ability 
even after experiencing critical operational events. Therefore, psychological 
condition is an important variable in understanding controller readiness after an 
accident or incident. 
H1: Psychological conditions after aircraft accident/incident have a significant 
effect on the situational awareness capability of Air Traffic Controllers at AirNav 
Indonesia Surabaya Branch. 
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Cognitive Load 
Cognitive load refers to the mental demand experienced by individuals 

when they process information, maintain attention, manage time pressure, and 
make decisions in complex tasks. Hart and Staveland (1988) explain that 
workload can be understood through several dimensions, including mental 
demand, temporal demand, performance, effort, and frustration. In air traffic 
control, cognitive load arises from task quantity, information volume, task 
complexity, uncertainty, time pressure, and responsibility for operational 
decisions. 

Excessive cognitive load may reduce attention, memory performance, 
response speed, and decision accuracy. Pradhana and Prastawa (2022) state that 
cognitive work design that is not properly managed can lead to mental fatigue, 
reduced vigilance, and degradation of situational awareness. Sari and Suliantoro 
(2021) also explain that high cognitive load can produce physiological, 
psychological, and behavioral symptoms. Based on this theoretical relationship, 
cognitive load is expected to influence situational awareness in high-risk 
operational environments. 
H2: Cognitive load after aircraft accident/incident has a significant effect on the 
situational awareness capability of Air Traffic Controllers at AirNav Indonesia 
Surabaya Branch. 
The relationship between psychological conditions and cognitive load is also 
important because trauma may increase mental effort and reduce cognitive 
capacity. When controllers experience psychological pressure and cognitive 
demand at the same time, situational awareness may be affected. Therefore, this 
study also tests the simultaneous effect of psychological conditions and cognitive 
load on situational awareness. 
H3: Psychological conditions and cognitive load after aircraft accident/incident 
simultaneously have a significant effect on the situational awareness capability 
of Air Traffic Controllers at AirNav Indonesia Surabaya Branch. 

 

Figure 1. Conceptual Framework 
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METHODOLOGY 
Research Design 
 This study used a quantitative survey approach. This approach was 
selected because the research aimed to measure the effect of psychological 
conditions and cognitive load on situational awareness through numerical data 
and statistical testing. Survey research is appropriate for collecting data about 
opinions, perceptions, characteristics, and behavior from respondents through 
structured questions (Sugiyono, 2017). In this study, the survey was used to 
obtain responses from Air Traffic Controllers regarding their psychological 
conditions, perceived cognitive load, and situational awareness after aircraft 
accident/incident. 
 
Population and Sample 
 The population of this study consisted of all Air Traffic Controllers at 
AirNav Indonesia Surabaya Branch who were officially registered in 2026. The 
total population was 77 personnel. The sample was selected using purposive 
sampling because this study required respondents who had direct experience or 
operational relevance to aircraft accident or incident situations. Based on the 
collected data, 60 respondents were analyzed in this study. The use of purposive 
sampling allowed the researcher to focus on participants who understood the 
phenomenon being examined. 
 
Research Instrument 
 The data were collected using a structured questionnaire with a five-point 
Likert scale. The response categories consisted of strongly agree, agree, neutral, 
disagree, and strongly disagree. The psychological condition variable consisted 
of 10 statement items covering emotional reactions, repeated experiences, 
behavioral and physiological responses, and social life disturbance. The cognitive 
load variable consisted of 10 statement items covering work quantity, work 
quality, time pressure, responsibility and decision-making, and social 
interaction. The situational awareness variable consisted of 10 statement items 
covering situation perception, situation comprehension, situation projection, 
decision-making, and route and navigation awareness. 
 
Data Analysis Technique 
 The data analysis process included descriptive statistics, validity testing, 
reliability testing, correlation analysis, classical assumption testing, multiple 
linear regression, t-test, F-test, and coefficient of determination. Validity testing 
was used to examine whether each questionnaire item was able to measure the 
intended variable. Reliability testing was used to examine the internal 
consistency of the instrument (Sujarweni, 2019). Classical assumption testing 
included normality, multicollinearity, and heteroscedasticity tests. Multiple 
linear regression was used to test the effect of the independent variables on the 
dependent variable. 
The regression equation used in this study was: 
 

Y = α + β1X1 + β2X2 + e …………… (1) 
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Where Y refers to situational awareness, X1 refers to psychological conditions or 
trauma, X2 refers to cognitive load, α refers to the constant, β refers to the 
regression coefficient, and e refers to the standard error. The t-test was used to 
examine the partial effect of each independent variable, while the F-test was used 
to examine the simultaneous effect of psychological conditions and cognitive 
load on situational awareness (Ghozali, 2018). 
 
RESEARCH RESULTS 
Respondent Characteristics 

The study involved 60 Air Traffic Controllers at AirNav Indonesia 
Surabaya Branch. The respondents consisted of 35 male respondents or 58.3% 
and 25 female respondents or 41.7%. This indicates that male respondents were 
dominant, but female respondents were also represented in the sample. Based on 
age, the largest group was respondents aged 46 years and above, consisting of 25 
respondents or 41.7%. The second largest group was respondents aged 36–40 
years, consisting of 23 respondents or 38.3%. Based on work experience, most 
respondents had long professional experience. Respondents with 21 years or 
more of work experience reached 25 people or 41.7%, while respondents with 11–
15 years of work experience reached 23 people or 38.3%. 

Table 1. Respondent Characteristics 

Characteristics Dominant Category Frequency Percentage 

Gender Male 35 58.3% 

Age ≥ 46 years 25 41.7% 

Work experience ≥ 21 years 25 41.7% 

 
The characteristics show that most respondents were mature and 

experienced Air Traffic Controllers. This condition is important because 
professional experience may influence how controllers manage psychological 
pressure, cognitive demands, and situational awareness in operational settings. 
 
Descriptive Statistical Results 

The descriptive statistical results show that psychological conditions or 
trauma had a mean score of 3.05, a standard deviation of 0.81, a minimum value 
of 1.20, and a maximum value of 4.30. This variable was categorized as moderate. 
Cognitive load also had a mean score of 3.05, a standard deviation of 0.85, a 
minimum value of 1.40, and a maximum value of 5.00. This variable was also 
categorized as moderate. Meanwhile, situational awareness had a mean score of 
4.15, a standard deviation of 0.48, a minimum value of 3.10, and a maximum 
value of 5.00. This variable was categorized as high. 

Table 2. Descriptive Statistics of Research Variables 

Variable Mean Standard 
Deviation 

Minimum Maximum Category 

Psychological 
Conditions / 
Trauma (X1) 

3.05 0.81 1.20 4.30 Moderate 
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Cognitive Load 
(X2) 

3.05 0.85 1.40 5.00 Moderate 

Situational 
Awareness (Y) 

4.15 0.48 3.10 5.00 High 

 
These results indicate that the respondents experienced moderate 

psychological conditions and cognitive load after aircraft accident/incident, 
while their situational awareness remained high. This means that the controllers 
were still able to maintain perception, comprehension, projection, and decision-
making capabilities in their operational duties. 
 
Validity and Reliability Test 

The validity test showed that all items in the psychological condition, 
cognitive load, and situational awareness variables were valid. The lowest item-
total correlation value in the psychological condition variable was 0.538. The 
lowest value in the cognitive load variable was 0.514, while the lowest value in 
the situational awareness variable was 0.654. All values were higher than the 
minimum criterion of 0.30. 

Table 3. Summary of Validity Test 

Variable Number of 
Items 

Lowest Item-Total 
Correlation 

Result 

Psychological Conditions / 
Trauma (X1) 

10 0.538 Valid 

Cognitive Load (X2) 10 0.514 Valid 

Situational Awareness (Y) 10 0.654 Valid 

 
The reliability test showed that all variables had strong internal 

consistency. The Cronbach’s Alpha value for psychological conditions was 0.918, 
cognitive load was 0.923, and situational awareness was 0.941. These values were 
higher than the minimum reliability criterion of 0.60. 

Table 4. Reliability Test Results 

Variable Cronbach’s Alpha Result 

Psychological Conditions / 
Trauma (X1) 

0.918 Highly Reliable 

Cognitive Load (X2) 0.923 Highly Reliable 

Situational Awareness (Y) 0.941 Highly Reliable 

 
These findings show that the research instrument was valid and reliable. 

Therefore, the data were appropriate for further statistical analysis. 
 

Correlation Analysis 
The correlation test showed that the relationship between psychological 

conditions and situational awareness had a coefficient of -0.156 with a 
significance value of 0.235. This indicates a weak negative and insignificant 
relationship. The relationship between cognitive load and situational awareness 
had a coefficient of -0.034 with a significance value of 0.796. This indicates a very 
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weak negative and insignificant relationship. Meanwhile, the relationship 
between psychological conditions and cognitive load had a coefficient of 0.698 
with a significance value of 0.000, indicating a strong positive and significant 
relationship. 

Table 5. Correlation Test Results 

Variable Relationship Correlation Coefficient Sig. Result 

X1 and Y -0.156 0.235 Not Significant 

X2 and Y -0.034 0.796 Not Significant 

X1 and X2 0.698 0.000 Significant 

 
These results show that psychological conditions and cognitive load were 

strongly related to each other. However, each variable did not show a significant 
relationship with situational awareness. 
 
Classical Assumption Test 

The normality test using Kolmogorov-Smirnov produced a significance 
value of 0.037. Because this value was lower than 0.05, the residuals were not 
normally distributed. The multicollinearity test showed that the VIF value for 
psychological conditions and cognitive load was 1.951. Because the value was 
lower than 10, the regression model did not indicate multicollinearity. The 
heteroscedasticity test produced a significance value of 0.562. Because this value 
was higher than 0.05, the model did not indicate heteroscedasticity. 

Table 6. Classical Assumption Test Results 

Test Value Result 

Kolmogorov-Smirnov Normality Test Sig. 0.037 Not Normal 

Multicollinearity Test X1 VIF 1.951 No Multicollinearity 

Multicollinearity Test X2 VIF 1.951 No Multicollinearity 

Heteroscedasticity Test Sig. 0.562 No Heteroscedasticity 

 
Although the residuals were not normally distributed, the regression 

analysis was still presented as an overview of the relationship among variables. 
However, the interpretation of the regression results should be made carefully. 
 
Multiple Linear Regression Test 

The multiple linear regression analysis produced the following equation: 
 

Y = 4.369 – 0.155X1 + 0.083X2 …………… (2) 
 

The coefficient of psychological conditions was -0.155. This indicates a 
negative direction between psychological conditions and situational awareness. 
However, the significance value was 0.162, which was higher than 0.05. 
Therefore, psychological conditions did not significantly affect situational 
awareness. The coefficient of cognitive load was 0.083. This indicates a small 
positive direction between cognitive load and situational awareness. However, 
the significance value was 0.427, which was higher than 0.05. Therefore, cognitive 
load also did not significantly affect situational awareness. 
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Table 7. Multiple Linear Regression Results 

Variable Coefficient 
B 

t-
count 

Sig. Result 

Constant 4.369 16.785 0.000 Significant 

Psychological Conditions / 
Trauma (X1) 

-0.155 -1.416 0.162 Not 
Significant 

Cognitive Load (X2) 0.083 0.800 0.427 Not 
Significant 

 
Based on these results, H1 and H2 were rejected. Psychological conditions 

and cognitive load did not have a significant partial effect on the situational 
awareness capability of Air Traffic Controllers at AirNav Indonesia Surabaya 
Branch. 
 
Simultaneous Test and Coefficient of Determination 

The F-test produced an F-count value of 1.037 with a significance value of 
0.361. Because the significance value was higher than 0.05, psychological 
conditions and cognitive load simultaneously did not have a significant effect on 
situational awareness. 

Table 8. F-Test Result 

Model F-count Sig. Result 

Regression 1.037 0.361 Not Significant 

 
The coefficient of determination showed an R Square value of 0.035 and 

an Adjusted R Square value of 0.001. This means that psychological conditions 
and cognitive load explained only 3.5% of the variation in situational awareness. 
The remaining 96.5% was explained by other factors outside the model. 

Table 9. Coefficient of Determination 

R Square Adjusted R Square Interpretation 

0.035 0.001 Very Low Contribution 

 
These results show that H3 was rejected. Psychological conditions and 

cognitive load did not simultaneously affect situational awareness in a 
statistically significant way. 

The findings of this study show that psychological conditions or trauma 
after aircraft accident/incident did not significantly affect the situational 
awareness capability of Air Traffic Controllers at AirNav Indonesia Surabaya 
Branch. Although the regression coefficient showed a negative direction, the effect 
was not statistically significant. This means that higher psychological pressure 
tended to be followed by lower situational awareness, but the tendency was not 
strong enough to be proven statistically in this research model. This result does not 
mean that psychological conditions are unimportant. Instead, it shows that in this 
sample, psychological conditions alone were not sufficient to explain differences 
in situational awareness. 

One possible explanation is the high level of professional experience among 
respondents. Most respondents had worked for more than 11 years, and the largest 
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group had worked for 21 years or more. This long experience may help controllers 
build strong mental models, procedural familiarity, emotional control, and 
adaptive strategies in dealing with operational pressure. Samardžić et al. (2022) 
explain that situational awareness in air traffic control depends on the ability to 
update information, use experience, and construct an accurate mental model of 
traffic dynamics. Therefore, experience may function as a protective factor that 
helps controllers maintain situational awareness even when they experience 
psychological pressure. 

The findings also show that cognitive load did not significantly affect 
situational awareness. This result is different from theoretical expectations that 
high cognitive load may reduce attention, memory, and decision-making 
performance. Hart and Staveland (1988) explain that workload includes mental 
demand, time pressure, effort, performance, and frustration. Pradhana and 
Prastawa (2022) also argue that excessive cognitive workload can reduce vigilance 
and situational awareness. However, in this study, the cognitive load experienced 
by respondents was only in the moderate category. This condition may explain 
why cognitive load did not significantly reduce situational awareness. 

The simultaneous test also showed that psychological conditions and 
cognitive load did not significantly affect situational awareness. The R Square 
value of 3.5% indicates that the model had very low explanatory power. This 
finding confirms that situational awareness is a complex capability that cannot be 
explained only by psychological conditions and cognitive load. Endsley (1995) 
states that situational awareness involves perception, comprehension, and 
projection in dynamic systems. In air traffic control, this process may also be 
influenced by training, technical competence, communication, teamwork, 
interface design, standard operating procedures, traffic complexity, and safety 
culture. 

The strong positive correlation between psychological conditions and 
cognitive load is still an important finding. It shows that controllers who 
experience higher psychological pressure also tend to experience higher cognitive 
load. This finding is consistent with the argument that critical events can increase 
mental workload and emotional burden. Saputra et al. (2022) found that post-
accident or post-incident situations can influence cognitive workload among Air 
Traffic Controllers. Similarly, Eurocontrol (2020) emphasizes that critical incident 
stress management is important for helping aviation personnel recover from 
critical operational events. 

From a practical perspective, the findings suggest that AirNav Indonesia 
Surabaya Branch should not ignore psychological conditions and cognitive load 
even though their effects were not statistically significant in this study. Aviation 
safety depends on the continuity of human performance, especially in high-risk 
work environments. Therefore, post-incident psychological support, workload 
monitoring, fatigue management, and scenario-based training are still necessary. 
Čekanová et al. (2016) explain that Air Traffic Controllers who experience critical 
incidents may need psychological support before returning to normal operational 
duties. 
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The novelty of this study lies in its focus on the relationship between post-
aircraft accident/incident psychological conditions, cognitive load, and situational 
awareness in the AirNav Indonesia Surabaya Branch context. Previous studies 
have discussed workload, stress, and situational awareness separately, but this 
study combines them in a post-incident operational framework. The finding that 
both independent variables did not significantly affect situational awareness 
provides an important insight that experienced controllers may maintain high 
situational awareness despite moderate psychological and cognitive pressure. This 
expands the understanding of human factors in air traffic control by showing the 
possible role of experience and operational adaptation. 

However, this study has several limitations. The first limitation is the 
number of respondents, which was limited to 60 Air Traffic Controllers from one 
branch. The second limitation is the use of self-report questionnaires, which may 
be influenced by respondent subjectivity. The third limitation is that the residuals 
were not normally distributed, so the regression results should be interpreted 
carefully. The fourth limitation is that the study only included psychological 
conditions and cognitive load as independent variables, while the determination 
coefficient showed that most variation in situational awareness was explained by 
other factors outside the model. 
 
CONCLUSION AND RECOMMENDATION 

This study confirms that psychological conditions after aircraft 
accident/incident did not have a significant effect on the situational awareness 
capability of Air Traffic Controllers at AirNav Indonesia Surabaya Branch. 
Cognitive load also did not have a significant effect on situational awareness. 
Simultaneously, psychological conditions and cognitive load did not 
significantly influence situational awareness. The coefficient of determination 
showed that both variables explained only a small part of situational awareness 
variation, while most variation was influenced by other factors outside the 
model. These findings indicate that situational awareness among Air Traffic 
Controllers is a complex capability that may be more strongly shaped by work 
experience, training, technical competence, operating procedures, technology, 
teamwork, organizational support, and safety culture. Therefore, AirNav 
Indonesia Surabaya Branch is recommended to strengthen post-incident 
psychological assistance, workload monitoring, fatigue management, scenario-
based training, and human factor programs to maintain controller readiness and 
aviation safety. 
 
FURTHER STUDY 
 This study has limitations in sample size, research location, measurement 
method, and variable coverage. Further research is recommended to involve 
more AirNav branches in Indonesia so that the findings can be generalized more 
widely. Future studies should also use a mixed-method approach by combining 
questionnaires, interviews, observations, and operational performance data. In 
addition, further research should include other variables such as resilience, 
fatigue, communication quality, teamwork, training intensity, safety culture, 
system interface quality, and organizational support. These variables may 
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provide a more comprehensive explanation of situational awareness among Air 
Traffic Controllers after aircraft accident or incident situations. 
 
ACKNOWLEDGMENT 

The author would like to express appreciation to AirNav Indonesia 
Surabaya Branch for supporting the implementation of this research. The author 
also thanks all Air Traffic Controllers who participated as respondents and 
provided valuable information for this study. Appreciation is also given to 
lecturers, supervisors, and colleagues who provided academic input during the 
preparation of this article. 

 
DAFTAR PUSTAKA 
 Al-Mekhlafi, A. B. A., Isha, A. S. N., Abdulrab, M., Ajmal, M., & Kanwal, N. 

(2022). Moderating effect of safety culture on the association inter work 
schedule and driving performance using the theory of situation awareness. 
Heliyon, 8(11), e11289. https://doi.org/10.1016/j.heliyon.2022.e11289  

American Psychiatric Association. (2013). Diagnostic and statistical manual of 
mental disorders (5th ed.). American Psychiatric Association. 
https://doi.org/10.1176/appi.books.9780890425596  

Ayuni, & Sodik, M. A. (2018). Manajemen trauma healing terhadap bencana. OSF. 
https://doi.org/10.31219/osf.io/9nyt7  

Black, S. C., Bender, A. D., Whitney, S. J., Loft, S., & Visser, T. A. W. (2022). The 
effect of multi-tasking training on performance, situation awareness, and 
workload in simulated air traffic control. Applied Cognitive Psychology, 36(4), 
874–890. https://doi.org/10.1002/acp.3977   

Brindley, P. G., & Tse, A. (2016). Situational awareness and human performance 
in trauma. In Trauma team dynamics (pp. 27–31). Springer. 
https://doi.org/10.1007/978-3-319-16586-8_5 

Button, K., & Neiva, R. (2014). Economic efficiency of European air traffic control 
systems. Journal of Transport Economics and Policy, 48(1), 65–80. 
https://www.jstor.org/stable/24396363 

Čekanová, D., Miženková, Ž., Fábry, Ľ., & Rozenberg, R. (2016). Psychological 
aspects operating on the air traffic controller in reintegration into action after 
the accident. Magazine of Aviation Development, 4(20), 21–25. 
https://doi.org/10.14311/MAD.2016.20.04  

Dilla, I. G. (2020). Faktor yang mempengaruhi kelelahan kerja pada personel Air Traffic 
Controller (ATC) di Bandara Internasional Minangkabau tahun 2020 
[Undergraduate thesis, Universitas Andalas]. 
https://scholar.unand.ac.id/59504/  

Endsley, M. R. (1995). Toward a theory of situation awareness in dynamic 

https://doi.org/10.1016/j.heliyon.2022.e11289
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.31219/osf.io/9nyt7
https://doi.org/10.1007/978-3-319-16586-8_5
https://www.jstor.org/stable/24396363
https://doi.org/10.14311/MAD.2016.20.04
https://scholar.unand.ac.id/59504/?utm_source=chatgpt.com


Munda, Praptiningsih, Sukra, Supardam, Nurhawani 

472 
 

systems. Human Factors, 37(1), 32–64. 
https://doi.org/10.1518/001872095779049543  

Endsley, M. R. (2015). Situation awareness misconceptions and 
misunderstandings. Journal of Cognitive Engineering and Decision Making, 9(1), 
4–32. https://doi.org/10.1177/1555343415572631  

Eurocontrol. (2020). Critical incident stress management: Implementation quick 
guide. SKYbrary Aviation Safety. 
https://skybrary.aero/sites/default/files/bookshelf/5882.pdf  

Ghozali, I. (2018). Aplikasi analisis multivariate dengan program IBM SPSS 25 (9th 
ed.). Badan Penerbit Universitas Diponegoro. 
https://openlibrary.org/books/OL38628194M/Aplikasi_Analisis_Multiva
riate  

Hart, S. G., & Staveland, L. E. (1988). Development of NASA-TLX: Results of 
empirical and theoretical research. In P. A. Hancock & N. Meshkati (Eds.), 
Human mental workload (pp. 139–183). North-Holland. 
https://doi.org/10.1016/S0166-4115(08)62386-9  

Hatta, K. (2016). Trauma dan pemulihannya: Suatu kajian berdasarkan kasus pasca 
konflik dan tsunami. Dakwah Ar-Raniry Press.  

International Civil Aviation Organization. (2016). Annex 13 to the Convention on 
International Civil Aviation: Aircraft accident and incident investigation (11th 
ed.). ICAO. https://archive.org/download/icao-an13-2016/an13-
2016_text.pdf  

International Civil Aviation Organization. (2018). Annex 11 to the Convention on 
International Civil Aviation: Air traffic services (15th ed.). ICAO.  

Kraemer, J., & Süß, H.-M. (2015). Real time validation of online situation 
awareness questionnaires in simulated approach air traffic control. Procedia 
Manufacturing, 3, 3152–3159. https://doi.org/10.1016/j.promfg.2015.07.864  

Mahdiah, G., & Purwaningsih, R. (2013). Pengaruh beban kerja mental, kelelahan 
kerja dan tingkat kantuk terhadap tingkat kewaspadaan petugas Air Traffic 
Control (ATC): Studi kasus di PT Angkasa Pura I (Persero) Bandar Udara 
Ahmad Yani Semarang. Industrial Engineering Online Journal, 2(3). 
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/4149  

Poerwanto, E., & Mauidzoh, U. (2016). Analisis kecelakaan penerbangan di 
Indonesia untuk peningkatan keselamatan penerbangan. Angkasa, 8(2), 9–25. 
https://doi.org/10.28989/angkasa.v8i2.115  

Pradhana, R. R., & Prastawa, H. (2022). Analisis beban kerja mental operator 
mesin pemotongan kayu pada bagian produksi Perum Perhutani Brumbung 
dengan metode NASA-TLX. Industrial Engineering Online Journal, 8(4). 
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/32948  

https://doi.org/10.1518/001872095779049543
https://doi.org/10.1177/1555343415572631
https://skybrary.aero/sites/default/files/bookshelf/5882.pdf?utm_source=chatgpt.com
https://openlibrary.org/books/OL38628194M/Aplikasi_Analisis_Multivariate?utm_source=chatgpt.com
https://openlibrary.org/books/OL38628194M/Aplikasi_Analisis_Multivariate?utm_source=chatgpt.com
https://archive.org/download/icao-an13-2016/an13-2016_text.pdf?utm_source=chatgpt.com
https://archive.org/download/icao-an13-2016/an13-2016_text.pdf?utm_source=chatgpt.com
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/4149?utm_source=chatgpt.com
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/32948?utm_source=chatgpt.com


Asian Journal of Applied Education (AJAE) 
Vol. 5, No. 3, 2026: 459-474                                                                                                                                                                         

                                                                                           

  473 
 

Prasetyo, A. D., & Budiawan, W. (2019). Studi stres kerja operator Air Traffic 
Control (ATC) pada Bandara Ahmad Yani Semarang. Industrial Engineering 
Online Journal, 7(4). 
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/22973 

Ramadhanti, P. S. (2021). Guided imagery for trauma. Guepedia. 
https://books.google.com/books/about/Guided_Imagery_for_Trauma.ht
ml?id=UZNnEAAAQBAJ  

Samardžić, K., Radišić, T., Tukarić, I., & Hermann, R. E. H. (2022). Novel artificial 
situational awareness system is comparable with human situational 
awareness in the en-route air traffic control domain. Transportation Research 
Procedia, 64, 316–327. https://doi.org/10.1016/j.trpro.2022.09.036  

Saputra, S. T., Azizah, L. R., & Sutama. (2022). Pengaruh pasca accident/incident 
terhadap beban kerja mental ATC di Perum LPPNPI Cabang Medan. Langit 
Biru: Jurnal Ilmiah Aviasi, 15(2), 59–65. 
https://journal.ppicurug.ac.id/index.php/jurnal-ilmiah-
aviasi/article/view/591  

Sari, M. R., & Suliantoro, H. (2021). Analisis beban kerja mental menggunakan 
metode NASA-TLX pada Divisi Lipat PT Solo Murni. Industrial Engineering 
Online Journal, 10(3). 
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/33666  

Schrefl, M., Neumayr, B., Gruber, S., Hartmann, M., Tukarić, I., & Radišić, T. 
(2022). Creating an ATC knowledge graph in support of the artificial 
situational awareness system. Transportation Research Procedia, 64, 328–336. 
https://doi.org/10.1016/j.trpro.2022.09.037  

Seftiyana, V. C. (2021). Mental workload of Air Traffic Control (ATC) personnel 
at Adisutjipto International Airport. Vortex, 2(2). 
https://doi.org/10.28989/vortex.v2i2.1008  

Sugiyono. (2017). Metode penelitian kuantitatif, kualitatif, dan R&D. Alfabeta. 
https://elibrary.bsi.ac.id/readbook/206060/metode-penelitian-kuantitatif-
kualitatif-dan-r-d  

Sujarweni, V. W. (2019). Metodologi penelitian bisnis dan ekonomi. Pustaka Baru 
Press. https://www.pustakabarupress.com/product/metodologi-
penelitian-bisnis-ekonomi/  

Susanti, S. (2017). Faktor penyebab kelelahan dan stres kerja terhadap personel 
Air Traffic Controller (ATC) di Bandar Udara “X”. Warta Ardhia, 42(3), 139–
148. https://doi.org/10.25104/wa.v42i3.243.139-148 

Susanto, P. C., Ricardianto, P., Hartono, H., & Firdiansyah, R. (2020). Peranan 
Air Traffic Control untuk keselamatan penerbangan di Indonesia. Aviasi: 
Jurnal Ilmiah Kedirgantaraan, 17(1), 1–11.   

https://books.google.com/books/about/Guided_Imagery_for_Trauma.html?id=UZNnEAAAQBAJ&utm_source=chatgpt.com
https://books.google.com/books/about/Guided_Imagery_for_Trauma.html?id=UZNnEAAAQBAJ&utm_source=chatgpt.com
https://journal.ppicurug.ac.id/index.php/jurnal-ilmiah-aviasi/article/view/591?utm_source=chatgpt.com
https://journal.ppicurug.ac.id/index.php/jurnal-ilmiah-aviasi/article/view/591?utm_source=chatgpt.com
https://ejournal3.undip.ac.id/index.php/ieoj/article/view/33666?utm_source=chatgpt.com
https://elibrary.bsi.ac.id/readbook/206060/metode-penelitian-kuantitatif-kualitatif-dan-r-d?utm_source=chatgpt.com
https://elibrary.bsi.ac.id/readbook/206060/metode-penelitian-kuantitatif-kualitatif-dan-r-d?utm_source=chatgpt.com
https://www.pustakabarupress.com/product/metodologi-penelitian-bisnis-ekonomi/?utm_source=chatgpt.com
https://www.pustakabarupress.com/product/metodologi-penelitian-bisnis-ekonomi/?utm_source=chatgpt.com


Munda, Praptiningsih, Sukra, Supardam, Nurhawani 

474 
 

Utami, M. T., Lin, C.-H., Hartono, B., & Azzahra, F. (2022). Pengaruh antarmuka, 
beban kerja fisik dan mental pada kesadaran situasi dan performansi dalam 
tugas mengemudi. Prosiding SENIATI, 6(2), 404–408. 
https://ejournal.itn.ac.id/seniati/article/view/5006  

Zulfikar, A. F. (2017). Usulan design jalan hauling tambang dengan pendekatan beban 
kerja mental: Studi kasus di PT Pamapersada Nusantara [Unpublished report, 
Universitas Katolik Musi Charitas]. https://eprints.ukmc.ac.id/261/ 

 

 

 

https://eprints.ukmc.ac.id/261/?utm_source=chatgpt.com

