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Accidents and serious incidents are the primary objectives to be avoided in aviation operations. Based on data from 
the Indonesian National Transportation Safety Commission, 190 accidents and serious incidents occurred from 2010 
to early 2024. Among these 190 incidents, 10.5% were attributable to flight training operations conducted by student 
pilots in Indonesia; therefore, the level of safety performance in flight schools warrants measurement. This research 
aims to measure safety performance by using safety promotion and safety intelligence as exogenous variables. Safety 
leadership is both an intervening and a moderating variable in the relationship among these variables. The research 
was conducted at pilot schools run by the Indonesian Government. A total of 102 participants were included using a 
saturated sampling technique. The research employs a quantitative SEM-PLS approach in SmartPLS3. The results 
showed that 6 of the 7 hypotheses were accepted. All direct relationships between variables are significant, whereas 
the mediating and moderating variables do not influence the relationships among safety promotion, safety intelligence, 
and safety performance. Reflecting on the flight training operations carried out by the Indonesian government, the 
training flight operations fulfill the level of safety that has been determined as measured by the 3 important roles 
played by Quality Assurance, Quality Control, and the Chief Instructor, as well as by the level of implementation of 
a good safety management system in each school. 
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Introduction 
 

This research aims to assess the safety performance of flight schools operated by the 
Indonesian government, specifically the Ministry of Transportation. This research will enhance 
future literacy on aviation safety, particularly in aviation schools. This research draws on the 
perceptions of pilot students/cadets who conduct flight training to assess the implementation of 
aviation safety at their school. 
 
Why pilot school?  
 

Because pilot school is the first and foremost education for prospective pilots before flying 
commercial aircraft that carry hundreds of lives or many more assets, instilling safety principles 
and doctrines must be carried out from the start, during education and training, so that it is firmly 
embedded in their minds that safety is the most important thing to pay attention to in in-flight 
operations (Kalteh et al., 2021). 

 
The Indonesian government itself, through the Ministry of Transportation, runs two flight 

schools: the Indonesian Aviation Polytechnic (IAP) Curug and the Indonesian Civil Pilot 
Academy (ICPA) Banyuwangi. IAP Curug experienced 4 accidents, with 3 fatal accidents and 1 
serious incident, while ICPA Banyuwangi experienced 2 serious incidents. It should be noted 
that the implementation of safety performance must also be a primary concern in the flight 
training process, even if it is run by the government. 

 
Literature Review and Hypothesis Development 

 
Safety Performance 
 

Safety is the main thing that must be of concern to the government and related stakeholders 
(Kaspers et al., 2019; Patriarca et al., 2019). Aviation itself has implemented a safety 
management system (SMS) to mitigate both incidents and accidents (Adjekum, 2014; Robert 
Foster & Kwasi Adjekum, 2022). To improve aviation safety, targets must be achieved, which 
are called safety performance targets. (ICAO, 2016). These targets become a tool for measuring 
aviation safety performance. (ICAO, 2018). Good safety performance will prevent accidents and 
incidents.  (Atikasari et al., 2022; Peñaloza et al., 2020).  Based on ICAO Doc. 9859 Safety 
Management Manual, Safety Performance is: 

 
“A State’s or service provider´s safety achievement as defined by its safety 

performance targets and safety performance indicators.” 
 
Safety performance is one of the best measuring tools in assessing the performance of a 

flight school (Kaspers et al., 2019). The safety performance of aviation schools can be seen from 
the safety promotion that is implemented in the school environment, both from promotional 
communications through posters and pamphlets. (Hult et al., 2021). Safety performance can also 
be measured through the safety intelligence of each flight personnel at the school, which is 
demonstrated through the behavior shown before, during, and after flight training (Patriarca et 
al., 2019). 
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Safety Promotion 
 

Safety promotion (SP) is directly related to safety performance, which will reduce the 
number of incidents or accidents (Atikasari et al., 2022; Robert Foster & Kwasi Adjekum, 2022). 
Safety promotion can increase stability and shared perceptions of safety in the work ecosystem 
(Hult et al., 2021). Safety promotion itself consists of implementing safety-related training and 
safety communication carried out by the organization or leadership (Karanikas et al., 2020; 
Majid et al., 2022). Even though it is often found that the implementation of safety promotions is 
only an expression, and is not implemented well (Jager-Hyman et al., 2019). Based on that 
statement, a hypothesis was proposed: 

 
H1. Safety Promotion has a positive influence on safety performance 
 
Safety Intelligence 
 

Intelligence is the ability to collect, analyze, interpret, and disseminate data and information 
used in the decision-making process, while Safety intelligence is the ability to provide safety 
recommendations based on processed safety data and information, so that it can be followed up 
on and used (Wang, 2021). Serious incidents and accidents that occur cannot be separated from 
the intelligence of leaders in safety (Fruhen et al., 2014). At a higher level, safety intelligence 
becomes an aid in decision-making by leaders (Ardeshir & Mohajeri, 2018; Patriarca et al., 
2019). Safety intelligence also plays an important role in the process of changing and presenting 
raw safety data into adequate data and information needed by leaders in decision-making (B. 
Wang, 2021b). Based on that statement, a hypothesis was proposed: 

 
H2. Safety intelligence has a positive influence on safety performance 
 
Safety Leadership 
 

Leadership intervention in safety decisions is a key factor in achieving safety performance 
(Alidrisi & Mohamed, 2018; Stiles et al., 2018). Safety leadership is a form of contingency in 
strengthening the work environment that can motivate and influence employees and co-workers 
to achieve safety goals (Grill & Nielsen, 2019; Stroeve et al., 2022). Safety leadership will 
encourage safe behavior to achieve predetermined safety performance (Zhang et al., 2020). 
Based on that statement, a hypothesis is proposed: 

 
H3. Safety promotion has a positive influence on safety leadership 
H4. Safety intelligence has a positive influence on safety leadership 
H5. Safety leadership's positive influence on safety performance 
 

The role of leaders in managing safety performance is not only as a mediator of the 
relationship with other latent variables but also as a moderator in the relationship between safety 
performance and exogenous variables. Based on that statement, a hypothesis is proposed: 
H6. Safety promotion through safety leadership influences safety performance. 
H7. Safety intelligence through safety leadership influences safety performance. 
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Methodology 
 

Participants  
 

The respondents of this research were students from pilot schools managed by the 
Indonesian Government, in this case, the Ministry of Transportation. Questionnaires were 
distributed to cadets using a Google Form link from April to May 2024. Because the number of 
student pilots educated by schools at the Ministry of Transportation is not very large, the 
sampling technique used was saturated sampling, which allows the entire population to be 
sampled (Sebele-Mpofu, 2020). 

 
Data collection was completed in May 2024 with a total of 102 respondents who were 

student pilots from the Indonesian Aviation Polytechnic (IAP) Curug and Indonesian Civil Pilot 
Academy (ICPA) Banyuwangi. Respondent statistical data are presented in Table 1 below. 

 
Table 1 
Respondent Data 
 
Criteria Characteristic Total % 

Gender 
Man 84 82% 
Women 18 18% 

Age 
17 - 20 Years Old 55 54% 
21 - 24 Years Old 43 42% 
>24 Years Old 4 4% 

Program 
Diploma 72 71% 
Non - Diploma 22 22% 
Executive 8 8% 

School 
IAP of Curug 48 47% 
ICPA of Banyuwangi 54 53% 

 
Instrument 
 

The instrument in this study used a questionnaire with a Likert scale (1 – 5, Very Unsatisfied 
to Very Satisfied). In developing the questionnaire, variables were defined as indicators of the 
variables (Bell et al., 2024; Hair et al., 2020). Based on these indicators, statements were 
compiled that were used as research instruments. Details of variable development can be shown 
in Table 2 below. 
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Table 2 
Development of Variables and Indicators 
 

Variable Indicator Statement/Question 
Safety Performance 
(S.Per) 
On Pilot School 
Based on 
(Indonesian CASR 
141, 2017) 

Quality Assurance of 
Flight Training 

Chief Quality carries out systematic checks on 
the implementation of flight practices 

Quality Control of 
Flight Training 

The Chief Quality performs a final inspection 
before the cadet/student pilot graduates 

Chief Instructor Role 1. The Chief Instructor is responsible for 
carrying out flight training 

2. The Chief Instructor ensures that the 
instructors who teach flying are qualified 

SMS Implementation 1. Pilot School carries out hazard identification 
and risk assessment 

2. Pilot School implements mitigation measures 
and ensures that risks are always at 
acceptable levels 

3. The pilot school carries out continuous 
monitoring of the implementation of safety 
management 

Safety Leadership 
(SL) 
(Stiles et al., 2018; 
Zhang et al., 2020) 

Safety Concern Organizational leaders/Directors care about 
ensuring flight safety 

Safety Policy The policies adopted in flight training always 
pay attention to safety procedures 

Safety Control The head of the organization (Director) carries 
out regular supervision of the implementation of 
safety management 

Safety Promotion 
(SP) 
(Stroeve et al., 
2022) 

Training Cadets/student pilots are given an understanding 
of the implementation of pilot safety 
management 

Communication 1. There are pamphlets/banners conveying 
information related to safety. 

2. Instructors/lecturers always convey safety 
procedures before, during, or after flight 
training 

Safety Intelligence 
(SI) 
(Fruhen et al., 
2014) 

Competence Cadets/student pilots have aviation safety 
competency 

Safety Knowledge Cadets/student pilots understand and understand 
the importance of safety 

Regulatory Focus Cadets/student pilots apply flight safety 
procedures during flight training 

Problem-Solving Cadets/student pilots understand and can carry 
out recovery actions when trouble occurs during 
flight training 
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Procedures & Data Analysis 
 

The approach used in this research is a quantitative approach using the Structural Equation 
Model - Partial Least Squares (SEM-PLS) method. Quantitative research makes it possible to 
measure the extent of the relationship between variables, including the mediating and moderating 
role of the safety leadership variable on the relationship between safety promotion, safety 
intelligence, and safety performance in pilot schools under the Ministry of Transportation. 

 
The use of the SEM-PLS method makes it possible to carry out a variance-based approach to 

confirm model measurements and describe relationships between structures to maximize the 
explanation of the dependent variable (Hair et al., 2020). The application used to assist the 
modeling process is SmartPLS 3. This SEM-PLS method uses 2 tests to measure the model: the 
outer model test and the inner model test (Hair et al., 2019; Wondola et al., 2020). In the outer 
model test, the validity of the instrument must be tested for convergent validity and discriminant 
validity (Ab Hamid et al., 2017; Afthanorhan et al., 2021; Paap et al., 2020; Roemer et al., 2021). 
 
Figure 1 
Model / Thinking Framework 

 

 
 
Apart from validity, the outer model is also required to check the reliability value of the 

instrument using composite reliability and Cronbach's Alpha (Bell et al., 2024; Hair et al., 2020; 
Kalkbrenner, 2023; Lai, 2021). In the inner model test, a hypothesis test will be carried out on 
the model that has been created (Hair et al., 2019; Hair et al., 2020). The model or framework for 
thinking in this research can be seen in Figure 3. Meanwhile, the development of variables and 
indicators can be seen in Table 2. This research was conducted after obtaining permission from 
the institutional review board. 
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Results and Discussion 
 
Results 
 

The data from the 102 respondents was then processed and entered into the SmartPLS3 
application for tests before concluding the model that had been created. The first test of the outer 
model is the validity test (convergent and discriminant), reliability (composite and Cronbach's 
Alpha), and multicollinearity. The results of data processing can be seen in Tables 3 and 4 as 
follows. 

 
Table 3 
Convergent Validity and Instrument Reliability 
 

Variables Indicator Mean / 
Average 

Outer 
Loading VIF AVE CA* CR* 

Safety Promotion (SP) 
X1.1 3.400 0.867 1.882 

0.742 0.826 0.896 X1.2 3.290 0.842 1.764 
X1.3 3.380 0.874 2.019 

Safety Intelligence (SI) 

X2.1 3.390 0.864 2.312 

0.81 0.921 0.945 X2.2 3.450 0.917 4.557 
X2.3 3.440 0.929 4.927 
X2.4 3.390 0.888 2.747 

Safety Leadership (SL) 
Y1 3.430 0.890 2.502 

0.806 0.88 0.926 Y2 3.490 0.916 2.641 
Y3 3.330 0.886 2.236 

Safety Performance 
(S.Per) 

Z1 3.300 0.793 2.768 

0.692 0.926 0.94 

Z2 3.310 0.820 2.687 
Z3 3.380 0.849 3.357 
Z4 3.440 0.842 3.286 
Z5 3.280 0.841 3.64 
Z6 3.260 0.891 4.433 
Z7 3.360 0.783 2.391 

* CA: Composite Reliability, CR: Cronbach’s Alpha 
Source: SmartPLS Output 
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Table 4 
Discriminant Validity and Multicollinearity 
 

Test 
Safety 

Intelligence 
(SI) 

Safety 
Leadership 

(SL) 

Safety 
Performance 

(S.Per) 

Safety 
Promotion 

(SP) 
Fornell-Lacker Criterion     

Safety Intelligence (SI) 0.9    
Safety Leadership (SL) 0.703 0.898   
Safety Performance (S.Per) 0.743 0.745 0.832  
Safety Promotion (SP) 0.701 0.704 0.788 0.861 
HTMT Ratio     
Safety Intelligence (SI)     
Safety Leadership (SL) 0.775    
Safety Performance (S.Per) 0.797 0.815   
Safety Promotion (SP) 0.798 0.821 0.898  
Inner VIF     
Safety Intelligence (SI)  1.965 2.372  
Safety Leadership (SL)   2.397  
Safety Performance (S.Per)     
Safety Promotion (SP)   1.965 2.379   

Source: SmartPLS Output 
 

In the SmartPLS application, there are 2 test models for the validity test: the convergent 
validity test, with the outer loading and Average Variance Extracted (AVE) values exceeding 
0.5, and the discriminant validity test, which uses the Fornell-Lacker test and the HTMT Ratio 
(Ab Hamid et al., 2017; Afthanorhan et al., 2021; Bagozzi & Yi, 2012; Gonzalez et al., 2021; 
Roemer et al., 2021). In the Fornell-Lacker test, the test results can be said to be valid if the root 
value of the AVE in the construct is higher than the correlation value of the construct with other 
latent variables (Fornell & Larcker, 1981). Meanwhile, in the HTMT ratio test, the test results 
can be said to be good if the HTMT value is below 0.9 (Henseler et al., 2015).  Based on Tables 
3 and 4 above, the value of outer loading and AVE has exceeded the required value of 
convergent validity, while the value on the Fornell–Lacker test and HTMT test proved that the 
research instrument meets the discriminant validity test. 

 
In the reliability test, the composite reliability and Cronbach's Alpha values must exceed 

0.7 (Bell et al., 2024; Kalkbrenner, 2023; Lai, 2021). In the multicollinearity test, it is required 
that the inner VIF value is below 3, while the outer VIF must be below 5 (Lindner et al., 2020; P. 
Obite et al., 2020; Wondola et al., 2020). Based on Table 3, we can see that the Cronbach’s 
Alpha is more than 0.8, which means the research data meet the reliability test, and the value of 
Inner VIF (Table 4) indicates that the research instrument meets the requirement of the 
multicollinearity test. 
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Table 5 
Path Coefficient and Hypothesis Testing 
 

Path Coefficient  
Original 
Sample 

(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P 
Values Hypothesis 

Direct Effect       

H1 Safety Promotion (SP) -> 
Safety Performance (S.Per) 0.414 0.419 0.099 4.182 0 Accepted 

H2 Safety Intelligence (SI) -> 
Safety Performance (S.Per) 0.266 0.273 0.121 2.203 0.028 Accepted 

H3 Safety Promotion (SP) -> 
Safety Leadership (SL) 0.416 0.42 0.112 3.718 0 Accepted 

H4 Safety Intelligence (SI) -> 
Safety Leadership (SL) 0.412 0.413 0.119 3.456 0.001 Accepted 

H5 Safety Leadership (SL) -> 
Safety Performance (S.Per) 0.266 0.258 0.123 2.165 0.031 Accepted 

Indirect Effect       

H6 Safety Promotion (SP) -> 
Safety Performance (S.Per) 0.111 0.105 0.054 2.034 0.043 Supported 

H7 Safety Intelligence (SI) -> 
Safety Performance (S.Per) 0.11 0.109 0.067 1.628 0.104 Not 

Supported 
Source: SmartPLS Output 

 
Based on the results of SmartPLS bootstrapping as listed in Table 5 above, it can be seen 

that 6 hypotheses can be accepted, and the rest (3 hypotheses) are rejected. The results in Table 6 
were discussed in depth to determine each relationship between variables, both the mediating and 
moderating roles of the safety leadership variable. 
 
Discussion 
 

Based on data from the Indonesian NTSC, there were 190 serious incidents and accidents 
that occurred from 2010 to 2024. These incidents are of concern to the government and related 
organizations in ensuring aviation safety. These accidents occurred in various places in Indonesia 
under various conditions. Flight accident data from 2010 to 2023 can be seen in Figure 2. 
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Figure 2 
Accident & Incident Record 

 

 
Source: NTSC of Indonesia (2024) 

 
Safety performance at government-owned flight schools must be better to become an 

example regarding the implementation of the safety management system. The fact is that data 
from the Indonesian National Transportation Safety Commission records that there have been 
accidents originating from pilot training activities, which accounted for 20 incidents out of a total 
of 190 (10.5%) accidents and serious incidents recorded from 2010 to 2023, and 6 accidents and 
serious incidents (3 accidents 3 serious incidents) of them were made by government-owned 
flight schools. This is a serious matter, which must be taken into account, considering that 
Indonesia itself has more than 20 pilot schools run by the private sector and by the government. 
The following is data on accidents and serious incidents that occurred during pilot training 
activities from 2010 to 2023.  

 
Table 6 
Accidents and Serious Incidents Originating from Flight Training Activities 
 

Year Pilot School Case A/C 
Registration Type of A/C 

2010 IAP of Curug Runway Incursion PK AGU Socata Tobago 
TB-10 

2010 BIFA System Failure PK ROG Cessna 172 

2010 IAP of Curug Fatal Accident (wind 
shear/thunderstorm) PK AGM Socata Tobago 

TB-10 

2012 BIFA Collision During Take Off 
and Landing PK ROI Cessna 172 

2013 Flybest Flight 
Academy 

Accident (Swallow at the 
Sea) PK KFC Cessna 152 

2013 Bandung Pilot 
Academy Runway Excursion PK IUA Cessna 172 

2014 IAP of Curug Abnormal Runway Contact PK AEE Piper Warrior 
III 
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Year Pilot School Case A/C 
Registration Type of A/C 

2014 ICPA of 
Banyuwangi Abnormal Runway Contact PK BOB Cessna 172 

2014 Merpati Pilot 
School 

System/Component Failure 
or Malfunction PK MSN Cessna 172 

2015 LIFT System/Component Failure 
or Malfunction PK LLA Liberty XL2 

2016 Global Aviasi Runway Excursion PK TGL Cessna 172 

2016 Nusa Flying 
International 

System/Component Failure 
or Malfunction PK NIV Cessna 172 

2016 Aeroflyer Institute Runway Excursion PK HAN Cessna 172 

2016 Perkasa Flight 
School 

System/Component Failure 
or Malfunction PK PBH PA-28-161 

2016 Nusa Flying 
International 

System/Component Failure 
or Malfunction PK NIZ Cessna 172P 

2016 ICPA of 
Banyuwangi Runway Excursion PK AGV Socata Tobago 

TB-10 
2017 MUFA Abnormal Runway Contact PK MUA Cessna 172S 

2017 Perkasa Flight 
School Abnormal Runway Contact PK PBO Piper PA 28-

161 
2017 IAP of Curug Runway Excursion PK ARH Piper PA 28 
2020 Global Aviasi Runway Excursion PK SNR Cessna 172 

Source: Indonesian NTSC 
 
Based on Table 6 above, the Indonesian Government (Ministry of Transportation) must take 

good steps to conduct safety, especially on flight training, by promoting safety promotion, safety 
intelligence, and good safety leadership to increase the safety performance level. Safety 
promotion is an important part of implementing safety performance. Safety promotion is a very 
effective tool for conveying understanding regarding safety and can also prevent accidents 
(Jager-Hyman et al., 2019).  

 
The results of the hypothesis test show that there is a very significant relationship between 

safety promotion and safety performance (H1 Accepted t 3.845, P values 0). Promoting safety 
will increase stability and the common perception of safety in the work ecosystem (Hult et al., 
2021). Safety promotion can be done verbally, either by leaders or by using communication 
media by the organization, such as posters or pamphlets (Ardeshir & Mohajeri, 2018; Grill & 
Nielsen, 2019). Safety promotion also has a significant influence on safety leadership (H3 
Accepted t 3.621 P values 0). This is because the most effective promotion in aviation is 
promotion delivered by the leadership of the organization. In the Safety Management System, it 
is emphasized that leadership commitment is the key to implementing safety management 
(Adjekum, 2017; Atikasari et al., 2022; Grill & Nielsen, 2019). 

 
Implementing safety also requires good knowledge about how to manage safety and existing 

risks (Chen et al., 2021; Gaweesh et al., 2021). So it is necessary to increase the intelligence of 
each aviation personnel to improve safety performance (Patriarca et al., 2019). As the research 
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results explain that safety intelligence has a significant effect on safety performance (H2 
Accepted t 2.087 P values 0.037), the intelligence of aviation personnel will increase awareness 
of the importance of aviation safety. Increasing safety intelligence can be done with a good 
training process in the work environment in the aviation industry which is demonstrated through 
behavior before, during and after carrying out flight training (Ingesson, 2022; Wang et al., 2021). 

 
Organizational leaders from the aviation industry are the first people who must have safety 

intelligence, so that when running a business, they not only prioritize profits but also invest in 
safety, so that both can run well (Dou, 2020; Fardnia et al., 2021). The results of this study 
indicate that safety intelligence has a significant effect on safety performance (H4 Accepted t 
3.435, P values 0.001). Meanwhile, with good safety intelligence possessed by organizational 
leaders and flight operational actors, aviation safety performance will improve (H5 Accepted t 
2.329 P values 0.02). 

 
Meanwhile, safety leadership can mediate the relationship between safety promotion and 

safety performance (H6 Accepted t 2.116 P values 0.035), but is unable to mediate the 
relationship between safety intelligence and safety performance (H7 rejected t 1.692 P values 
0.091). Safety leadership is unable to moderate the relationship between safety promotion and 
safety intelligence with safety performance (H8 & H9 rejected). This relationship shows that 
good promotion carried out by organizational leaders can improve safety performance (Grill & 
Nielsen, 2019; Provan et al., 2020).  

 
However, in this study, safety leadership was not able to mediate the relationship between 

safety intelligence and safety performance. This was because training on safety management was 
only attended by operational personnel, while at the leadership level, the training was not 
adequate (Naor et al., 2020; Schopf et al., 2021; Z. Wang et al., 2021). In training flight 
operations, the role of the leader is important, in this case, including increasing the safety 
promotion and safety intelligence of student pilots and other aviation actors, including flight 
instructors (Schopf et al., 2021; Sorensen et al., 2021).  

 
This finding meets another challenge that must be fulfilled by the Indonesian Government 

(Minister of Transportation). Aviation stakeholders began to be introduced to safety management 
systems before the 2010s, with an exclusive stakeholder approach that was then introduced to 
field workers. However, over time, safety policies declined as a key consideration in 
policymaking and implementation. Flight school leaders remained more focused on attracting 
students, rather than ensuring safe flight operations as a guarantee of service (Management 
Dilemma). They remained profit-oriented, despite the implementation of basic safety measures. 
So, the government must ensure that flight school leaders not only focus on production/profit, 
but also implement safety policies as a form of promotion to ensure flight safety during flight 
training operations. 

 
The measurements conducted at these government-owned flight schools were conducted to 

provide an overview of safety levels, which should be superior to those of flight schools run by 
the private sector. Government-owned flight schools are more likely to adhere to regulations and 
implement higher safety standards due to the greater resources provided by the government to 
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ensure safety. SMS implementation does not only require reliable operators, but leaders who 
understand the meaning of aviation safety as applied to the policies taken. 

 
The level of safety performance will be better with the role of school leaders (Directors) 

who understand the importance of aviation safety by increasing safety promotion and also 
increasing safety intelligence for each component of training flight operations in flight schools, 
whether students, flight instructors, technicians, or anyone directly or indirectly involved in 
training flight operations. Accidents or incidents often occur due to negligence and neglect of 
existing flying disciplines. This occurs because personnel are no longer aware of the existing 
level of safety, so the role of safety promotion and leadership becomes important as a reminder 
of safety awareness, so that safety performance does not decline. 

 
Conclusion 

 
How safe are pilot schools in Indonesia? Reflecting on the flight training operations carried 

out by the Indonesian government, in this case, the Ministry of Transportation, based on 
assessments carried out by student pilots (questionnaire results) from various existing programs, 
in accordance with the indicators set by CASR Part 141, the training flight operations carried out 
by the Indonesian Government fulfills the level of safety that has been determined as measured 
by the 3 important roles played by Quality Assurance, Quality Control and also by the Chief 
Instructor, as well as by the level of implementation of a good safety management system in each 
school. 

 
The role of leaders is important, being able to improve aviation safety performance with 

their commitment, especially in communication and promotion of safety in the school 
environment they lead. The role of leadership in promoting safety can increase personnel 
awareness, thereby reducing the number of accidents or incidents that occur. Flight schools run 
by the government are sufficient to meet the level of safety as measured by the role indicators of 
quality control, quality assurance, and also the chief flight instructor, as well as the 
implementation of the safety management system, which is a general provision in CASR Part. 
141.  

 
Limitation and Future Research 

 
This study has limitations because it only addresses safety performance issues in 

government-owned flight schools. The quantitative method also limits this study, as the 
discussion focuses solely on statistical results, which is insufficient. We recommend that future 
research encompass a broader scope across all flight schools in Indonesia. Other approaches 
could be taken to explore other perspectives, such as quantitative methods or the Q-Method, to 
capture safety perspectives in flight schools from personnel or students. 

 
Acknowledgment 

 
This research was funded by the IAP of Curug using research grant funds. This research is 

free from conflicts of interest between researchers, grant-giving organizations, and organizations 



Collegiate Aviation Review International 

 
http://ojs.library.okstate.edu/osu/index.php/cari 91 

that are the object of research. This research is purely in order to increase knowledge and 
understanding of measuring safety performance in flight schools. 

 
Researchers experienced limitations in selecting samples due to limited time and costs, so 

they only selected samples in the form of flight schools run by the Indonesian Government, in 
this case, the Ministry of Transportation. 

Reference 
 

Ab Hamid, M. R., Sami, W., & Mohmad Sidek, M. H. (2017). Discriminant Validity 
Assessment: Use of Fornell & Larcker criterion versus HTMT Criterion. Journal of 
Physics: Conference Series, 890(1). https://doi.org/10.1088/1742-6596/890/1/012163 

 
Adjekum, D. K. (2014). Safety Culture Perceptions in a Collegiate Aviation Program: A 

Systematic Assessment. Journal of Aviation Technology and Engineering, 3(2), 44. 
https://doi.org/10.7771/2159-6670.1086 

 
Adjekum, D. K. (2017). An evaluation of the relationships between collegiate aviation safety 

management system initiative, self-efficacy, transformational safety leadership, and 
safety behavior mediated by safety motivation. International Journal of Aviation, 
Aeronautics, and Aerospace, 4(2). https://doi.org/10.15394/ijaa.2017.1169 

 
Afthanorhan, A., Ghazali, P. L., & Rashid, N. (2021). Discriminant Validity: A Comparison of 

CBSEM and Consistent PLS using Fornell & Larcker and HTMT Approaches. Journal of 
Physics: Conference Series, 1874(1). https://doi.org/10.1088/1742-6596/1874/1/012085 

 
Alidrisi, H. M., & Mohamed, S. (2018). Systematic review of safety leadership: A fresh 

perspective. In Lecture Notes in Mechanical Engineering (Vol. 0, Issue 9783319741222, 
pp. 215–223). Pleiades journals. https://doi.org/10.1007/978-3-319-74123-9_23 

 
Ardeshir, A., & Mohajeri, M. (2018). Assessment of safety culture among job positions in high-

rise construction: a hybrid fuzzy multi criteria decision-making (FMCDM) approach. 
International Journal of Injury Control and Safety Promotion, 25(2), 195–206. 
https://doi.org/10.1080/17457300.2017.1416483 

 
Atikasari, C. D., Sudiarno, A., & Priyanto, E. (2022). The effect of safety leadership, safety 

culture, and safety behavior on safety performance after a company merger: a case study. 
Jurnal Sistem Dan Manajemen Industri, 6(2), 187–199. 
https://doi.org/10.30656/jsmi.v6i2.5051 

 
Bagozzi, R. P., & Yi, Y. (2012). Specification, evaluation, and interpretation of structural 

equation models. Journal of the Academy of Marketing Science, 40(1), 8–34. 
https://doi.org/10.1007/s11747-011-0278-x 

 
 
 



Wicaksono et al.: How Safe Are Pilot Schools in Indonesia? The Influence of Safety Leadership on Safety 
Performance in an Indonesian Government-Owned Flight School 

 

A publication of the University Aviation Association, © 2026 92 

Bell, S. M., Chalmers, R. P., & Flora, D. B. (2024). The Impact of Measurement Model 
Misspecification on Coefficient Omega Estimates of Composite Reliability. Educational 
and Psychological Measurement, 84(1), 5–39. 
https://doi.org/10.1177/00131644231155804 

 
CASR 141. (2017). CIVIL AVIATION SAFETY REGULATIONS (CASR) PART 141 

CERTIFICATION AND OPERATING REQUIREMENTS FOR PILOT SCHOOLS. 
 
Chen, M., Chen, Y., & Ma, S. (2021). Identifying Safety Performance Indicators for Risk 

Assessment in Civil Aviation. IOP Conference Series: Materials Science and 
Engineering, 1043(3). https://doi.org/10.1088/1757-899X/1043/3/032010 

 
Dou, X. (2020). Big data and smart aviation information management system. Cogent Business 

and Management, 7(1). https://doi.org/10.1080/23311975.2020.1766736 
 
Fardnia, P., Kaspereit, T., Walker, T., & Xu, S. (2021). Financial performance and safety in the 

aviation industry. International Journal of Managerial Finance, 17(1), 138–165. 
https://doi.org/10.1108/IJMF-03-2019-0095 

 
Fornell, C., & Larcker, D. (1981). Evaluating Structural Equation Models with Unobservable 

Variables and Measurement Error. 
 
Fruhen, L. S., Mearns, K. J., Flin, R., & Kirwan, B. (2014). Safety intelligence: An exploration 

of senior managers’ characteristics. Applied Ergonomics, 45(4), 967–975. 
https://doi.org/10.1016/j.apergo.2013.11.012 

 
Gaweesh, S. M., Bakhshi, A. K., & Ahmed, M. M. (2021). Safety performance assessment of 

connected vehicles in mitigating the risk of secondary crashes: A driving simulator study. 
Transportation Research Record, 2675(12), 117–129. 
https://doi.org/10.1177/03611981211027881 

 
Gonzalez, O., MacKinnon, D. P., & Muniz, F. B. (2021). Extrinsic Convergent Validity 

Evidence to Prevent Jingle and Jangle Fallacies. Multivariate Behavioral Research, 
56(1), 3–19. https://doi.org/10.1080/00273171.2019.1707061 

 
Grill, M., & Nielsen, K. (2019). Promoting and impeding safety – A qualitative study into direct 

and indirect safety leadership practices of constructions site managers. Safety Science, 
114, 148–159. https://doi.org/10.1016/j.ssci.2019.01.008 

 
Hair, J. F., Howard, M. C., & Nitzl, C. (2020). Assessing measurement model quality in PLS-

SEM using confirmatory composite analysis. Journal of Business Research, 109, 101–
110. https://doi.org/10.1016/j.jbusres.2019.11.069 

 
Hair, J. F., Page, M., & Brunsveld, N. (2020). Essentials of Business Research Methods; Fourth 

Edition. 
 



Collegiate Aviation Review International 

 
http://ojs.library.okstate.edu/osu/index.php/cari 93 

Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M. (2019). When to use and how to report the 
results of PLS-SEM. In European Business Review (Vol. 31, Issue 1, pp. 2–24). Emerald 
Group Publishing Ltd. https://doi.org/10.1108/EBR-11-2018-0203 

 
Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new criterion for assessing discriminant 

validity in variance-based structural equation modeling. Journal of the Academy of 
Marketing Science, 43(1), 115–135. https://doi.org/10.1007/s11747-014-0403-8 

 
Hult, M., Halminen, O., Linna, M., Suominen, S., & Kangasniemi, M. (2021). Cost-effectiveness 

calculators for health, well-being and safety promotion: A systematic review. In 
European Journal of Public Health (Vol. 31, Issue 5, pp. 997–1003). Oxford University 
Press. https://doi.org/10.1093/eurpub/ckab068 

 
ICAO. (2016). Annex 19 Safety Management. 
 
ICAO. (2018). Doc 9859 Safety Management Manual. 
 
Ingesson, T. (2022). Beyond Blame: What Investigations of Intelligence Failures Can Learn 

from Aviation Safety. International Journal of Intelligence and CounterIntelligence, 
35(3), 527–542. https://doi.org/10.1080/08850607.2021.1924102 

 
Jager-Hyman, S., Benjamin Wolk, C., Ahmedani, B. K., Zeber, J. E., Fein, J. A., Brown, G. K., 

Byeon, Y. V., Listerud, H., Gregor, C. A., Lieberman, A., & Beidas, R. S. (2019). 
Perspectives from firearm stakeholders on firearm safety promotion in pediatric primary 
care as a suicide prevention strategy: a qualitative study. Journal of Behavioral Medicine, 
42(4), 691–701. https://doi.org/10.1007/s10865-019-00074-9 

 
Kalkbrenner, M. T. (2023). Alpha, Omega, and H Internal Consistency Reliability Estimates: 

Reviewing These Options and When to Use Them. Counseling Outcome Research and 
Evaluation, 14(1), 77–88. https://doi.org/10.1080/21501378.2021.1940118 

 
Kalteh, H. O., Mortazavi, S. B., Mohammadi, E., & Salesi, M. (2021). The relationship between 

safety culture and safety climate and safety performance: a systematic review. 
International Journal of Occupational Safety and Ergonomics, 27(1), 206–216. 
https://doi.org/10.1080/10803548.2018.1556976 

 
Karanikas, N., Chionis, D., & Plioutsias, A. (2020). “Old” and “new” safety thinking: 

Perspectives of aviation safety investigators. Safety Science, 125. 
https://doi.org/10.1016/j.ssci.2020.104632 

 
Kaspers, S., Karanikas, N., Roelen, A., Piric, S., & De Boer, R. J. (2019). How does aviation 

industry measure safety performance? Current practice and limitations. In Int. J. Aviation 
Management (Vol. 4, Issue 3). 

 



Wicaksono et al.: How Safe Are Pilot Schools in Indonesia? The Influence of Safety Leadership on Safety 
Performance in an Indonesian Government-Owned Flight School 

 

A publication of the University Aviation Association, © 2026 94 

Lai, M. H. C. (2021). Composite reliability of multilevel data: It’s about observed scores and 
construct meanings. Psychological Methods, 26(1), 90–102. 
https://doi.org/10.1037/met0000287 

 
Lindner, T., Puck, J., & Verbeke, A. (2020). Misconceptions about multicollinearity in 

international business research: Identification, consequences, and remedies. In Journal of 
International Business Studies (Vol. 51, Issue 3, pp. 283–298). Palgrave Macmillan Ltd. 
https://doi.org/10.1057/s41267-019-00257-1 

 
Majid, S. A., Nugraha, A., Sulistiyono, B. B., Suryaningsih, L., Widodo, S., Kholdun, A. I., 

Febrian, W. D., Wahdiniawati, S. A., Marlita, D., Wiwaha, A., & Endri, E. (2022). The 
effect of safety risk management and airport personnel competency on aviation safety 
performance. Uncertain Supply Chain Management, 10(4), 1509–1522. 
https://doi.org/10.5267/j.uscm.2022.6.004 

 
Naor, M., Adler, N., Pinto, G. D., & Dumanis, A. (2020). Psychological safety in aviation new 

product development teams: Case study of 737 max airplane. Sustainability 
(Switzerland), 12(21), 1–15. https://doi.org/10.3390/su12218994 

 
P. Obite, C., P. Olewuezi, N., U. Ugwuanyim, G., & C. Bartholomew, D. (2020). 

Multicollinearity Effect in Regression Analysis: A Feed Forward Artificial Neural 
Network Approach. Asian Journal of Probability and Statistics, 22–33. 
https://doi.org/10.9734/ajpas/2020/v6i130151 

 
Paap, K. R., Anders-Jefferson, R., Zimiga, B., Mason, L., & Mikulinsky, R. (2020). Interference 

scores have inadequate concurrent and convergent validity: Should we stop using the 
flanker, Simon, and spatial Stroop tasks? Cognitive Research: Principles and 
Implications, 5(1). https://doi.org/10.1186/s41235-020-0207-y 

 
Patriarca, R., Di Gravio, G., Cioponea, R., & Licu, A. (2019). Safety intelligence: Incremental 

proactive risk management for holistic aviation safety performance. Safety Science, 118, 
551–567. https://doi.org/10.1016/j.ssci.2019.05.040 

 
Peñaloza, G. A., Saurin, T. A., Formoso, C. T., & Herrera, I. A. (2020). A resilience engineering 

perspective of safety performance measurement systems: A systematic literature review. 
Safety Science, 130. https://doi.org/10.1016/j.ssci.2020.104864 

 
Provan, D. J., Woods, D. D., Dekker, S. W. A., & Rae, A. J. (2020). Safety II professionals: How 

resilience engineering can transform safety practice. In Reliability Engineering and 
System Safety (Vol. 195). Elsevier Ltd. https://doi.org/10.1016/j.ress.2019.106740 

 
Robert Foster, A., & Kwasi Adjekum, D. (2022). Qualitative Review of the Relationship 

between Safety Management Systems (SMS) and Safety Culture in Multiple-Collegiate 
Aviation Programs. Aviation Faculty Publication, 40(1), 63–94. 
https://commons.und.edu/avi-fac/18 

 



Collegiate Aviation Review International 

 
http://ojs.library.okstate.edu/osu/index.php/cari 95 

Roemer, E., Schuberth, F., & Henseler, J. (2021). HTMT2–an improved criterion for assessing 
discriminant validity in structural equation modeling. Industrial Management and Data 
Systems, 121(12), 2637–2650. https://doi.org/10.1108/IMDS-02-2021-0082 

Schopf, A. K., Stouten, J., & Schaufeli, W. B. (2021). The role of leadership in air traffic safety 
employees’ safety behavior. Safety Science, 135. 
https://doi.org/10.1016/j.ssci.2020.105118 

 
Sebele-Mpofu, F. Y. (2020). Saturation controversy in qualitative research: Complexities and 

underlying assumptions. A literature review. In Cogent Social Sciences (Vol. 6, Issue 1). 
Cogent OA. https://doi.org/10.1080/23311886.2020.1838706 

 
Sorensen, G., Dennerlein, J. T., Peters, S. E., Sabbath, E. L., Kelly, E. L., & Wagner, G. R. 

(2021). The future of research on work, safety, health and wellbeing: A guiding 
conceptual framework. Social Science and Medicine, 269. 
https://doi.org/10.1016/j.socscimed.2020.113593 

 
Stiles, S., Ryan, B., & Golightly, D. (2018). Evaluating attitudes to safety leadership within rail 

construction projects. Safety Science, 110, 134–144. 
https://doi.org/10.1016/j.ssci.2017.12.030 

 
Stroeve, S., Smeltink, J., & Kirwan, B. (2022). Assessing and Advancing Safety Management in 

Aviation. Safety, 8(2). https://doi.org/10.3390/safety8020020 
 
Wang, B. (2021a). Safety intelligence as an essential perspective for safety management in the 

era of Safety 4.0: From a theoretical to a practical framework. Process Safety and 
Environmental Protection, 148, 189–199. https://doi.org/10.1016/J.PSEP.2020.10.008 

 
Wang, B. (2021b). Safety intelligence as an essential perspective for safety management in the 

era of Safety 4.0: From a theoretical to a practical framework. Process Safety and 
Environmental Protection, 148, 189–199. https://doi.org/10.1016/j.psep.2020.10.008 

 
Wang, Z., Jiang, Z., & Blackman, A. (2021). Linking emotional intelligence to safety 

performance: The roles of situational awareness and safety training. Journal of Safety 
Research, 78, 210–220. https://doi.org/10.1016/j.jsr.2021.06.005 

 
Wondola, D. W., Aulele, S. N., & Lembang, F. K. (2020). Partial Least Square (PLS) Method of 

Addressing Multicollinearity Problems in Multiple Linear Regressions (Case Studies: 
Cost of electricity bills and factors affecting it). Journal of Physics: Conference Series, 
1463(1). https://doi.org/10.1088/1742-6596/1463/1/012006 

 
Zhang, J., Xie, C., Wang, J., Morrison, A. M., & Coca-Stefaniak, J. A. (2020). Responding to a 

major global crisis: the effects of hotel safety leadership on employee safety behavior 
during COVID-19. International Journal of Contemporary Hospitality Management, 
32(11), 3365–3389. https://doi.org/10.1108/IJCHM-04-2020-0335 

  
 


