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Abstract—The aim of paper is to identify the risks of 
university aviation education of military pilots at 
the selected institutions from 1973 to the present 
using the analysis for the quality teaching process 
and the interaction of edutants (human factors) 
teachers and students. The paper is the third part of 
the study on the above issue of aviation education, 
which answers the question of the research 
identification of data. The main motive of our pre-
research and historical data analysis is to acquire 
the knowledge applicable to the creation of new 
study programs of the Faculty of Aeronautics of the 
Technical University of Košice (FA) in the study 
field Transport according to the new descriptions 
approved by the Accreditation commission. Not 
everything from the history of aviation education 
was bad and unusable for the present and the 
future. 

I. INTRODUCTION 

According to the goals and requirements for the 
professional competence, knowledge and skills, we 
formulate the content of aviation education. The 
practical implementation of the content of aviation 
education is reflected in the appropriate methods, forms 
and didactic means.  

The right choice, the optimal use of the potential in 
the teaching process can highlight and multiply the 
content of aviation education, which is the subject of 
transformation between the edutants – human factors in 
education (teachers and students). On the other hand, 
the wrong choice, not utilizing the foreground 
potential, the methods and the didactic means in the 
teaching process can undermine the educational 
content, and endanger the attainment of the education 
and training objectives. For these reasons mentioned 
above, there is a social need and importance of 
researching the issue, within the framework of aviation 
education, as a didactic system in the specific 
application field of human activity [1]. 

The subjects of the research are the methods, forms 
and didactic means of aviation education of military 
pilots carried out at the institutions since 1973 in 

Slovakia until present at the Faculty of Aviation of the 
Technical University in Košice (FA).  

The aim of paper is to identify the risks of university 
aviation education of military pilots at the selected 
institutions from 1973 to the present using the analysis 
for the quality teaching process and the interaction of 
edutants (human factors) teachers and students. 

The research question is which risks of university 
aviation education of military pilots can we identify on 
the basis of the historical and content analysis of the 
study programs of aviation education of military pilots 
from 1973 within Czechoslovakia, or from 1993 within 
Slovakia? 

II. METHODOLOGY OF PROBLEM SOLVING 

The research databases are divided into the years 
(research periods) 1973-1990, 1990-2004, 2004-2019 
and 2019-2025, within the aviation education in 
Košice.  

The method of the data research (identification, 
analysis and evaluation), comparison, synthesis, 
induction and deduction will support the formulation of 
preliminary conclusions of the forthcoming study in 
this section. 

The methodology of problem solving is based on the 
international standard STN ISO 31000: 2019 Risk 
Management - Instruction. We used the Delphi's risk 
assessment technique and Brainstorming assessment 
technique based on the expert knowledge [2]. 

III. DISCUSSION AND RESULTS 

The final version of the study, which will have a 
minimum of 5 subchapters within the analytical 
section, will be part of the internationally created 
Expert Database of Civil and Military Aviation 
Experience in the fields of: 

- Academics subjects, 
- Simulation and modelling of Security issues, 

as in [3-12], 
- Technical Sciences, as in [13-18], 
- Civil/ Military / Air Force management, 

education and training etc. as in [19-37]. 
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The result of the study of large amounts of study 
programs from 1973 to the present, with a prediction 
up to 2025 are concentrated in the transparent tables for 
the academic discussion and conclusions. 

The backgrounds and limits for the risk assessment: 
The evaluation and comparison of aviation education 
content from 1973 to the present was done in the first 
article of the authors. The evaluation and comparison 
of the forms, methods and didactic means of aviation 
education in the years 1973 to the present were carried 
out in the second article of the authors. 

In the third article we have assessed the basic risks of 
aviation education in the following areas: the 
Mathematical-physical and theoretical foundations, 
Basic vocational and transport subjects, Physical 
preparation, English language, Flight training and 
aviation-methodological preparation. 

 
TABLE I. 

IDENTIFIED RISKS IN MATHEMATICAL-PHYSICAL AND 

THEORETICAL FOUNDATIONS 
 
Mathematical-physical and theoretical foundations 
Identified risks 
Reduction of theoretical foundations and mathematical-physical 
knowledge in the field of higher aviation education from 490 hours 
of compulsory subjects in the years 1973-1990 to the present time at 
253 hours, it means from 20% to 11% percentage of compulsory 
subjects 
Weakening of the knowledge of mathematics and physics to about 
1/3 (from 180 hours of mathematics and 120 hours of physics to 55 
hours of mathematics and 55 hours of physics) 
Reduction of knowledge in the field of Material Science 

 
The interpretation of pre-research results:  
Our society “tolerates” a narrowing of the scope and 

a decrease in the quality of knowledge. The emerging 
generation, which does not tend to the technical 
sciences, reduces the study of mathematics and physics 
as an essential tool for the engineering studies. The 
historical facts are supported by the experience that this 
trend has also been introduced into the aerospace 
education environment, which will have a negative 
impacts and risks on the aviation and aerospace 
engineering. The negative impact of the reduction of 
almost 1/3 hours of mathematics and physics must be 
stopped and stabilized. 

 
TABLE II. 

IDENTIFIED RISKS IN BASIC VOCATIONAL AND TRANSPORT 

SUBJECTS 
 
Basic vocational and transport subjects 
Identified risks 
Reduction of Basic vocational and transport subjects in the field of 
higher aviation education from 1300 hours of compulsory subjects 
in the years 1990-2004 to the present time at 539 hours in aviation 
education 
“Demilitarization” of higher aviation education of military pilots 
Subject transfer of tactics, aircraft armament, air shooting and 
bombing etc. to the vocational training beyond the higher aviation 
education 

 
The interpretation of pre-research results: 

Our historical data analysis presented that in addition 
to the math-physical subjects there was also about 50% 
reduction of general and professional subjects on the 
transport. The part of professional study is moving into 
the field of self-study the issue from the available 
sources. However, this trend requires an adequate self-
discipline, strong motivation and above-average study 
and practical results of new aviation personnel. These 
assumptions and expectations are the potential risks for 
the next aviation generation. The specific knowledge of 
military aviation personnel in the military field is 
beyond the reach of a civilian university in Slovakia 
and it creates the potential risks to the scope and 
quality of knowledge. 
 

TABLE III. 
IDENTIFIED RISKS IN THE PHYSICAL PREPARATION 

 
Physical preparation 
Identified risks 
canceling of the special physical education as a supplement to the 
general physical education 
change of compulsory subject physical education to the 
compulsory-elective subject in the first 3 semesters and then the 
change only to the optional subject 
abolishing the complex of physical education, special physical 
education, parachute preparation and shooting preparation of 
military pilots 

 
The interpretation of pre-research results:  
Our society also “tolerates” a reduction in the 

physical education requirements for the university 
students, which should be a compulsory elective 
subject and not just the elective subjects. This negative 
trend was also confirmed by the facts from our pre-
research, which has a negative impact on the removal 
of special physical training of pilots, etc. This may be a 
potential risk to the complex psychophysiological 
resistance of our new aviation personnel. 
 

TABLE IV. 
IDENTIFIED RISKS IN THE ENGLISH LANGUAGE PREPARATION 

 
English language preparation 
Identified risks 
Reduction of general English language preparation in the field of 
higher aviation education from 500 hours of compulsory subjects in 
the years 1990-2004 to the present time at 22 hours in aviation 
education 
on different bases of knowledge of future pilots of English 
language, the Air Communication compulsory subject is realized in 
the range of 22 hours only 
Missing subject of English language for the helicopter pilots as a 
selective subject 

 
The interpretation of pre-research results:  

Knowledge of the English language is a must for the 
next generation of aircraft. The historical data analysis 
presented a shift from approximately 500 hours of 
compulsory language training to approximately 22 
hours. The other educational space for the aviation 
language training is at the level of volunteer and 
student decision. This creates the potential risks of poor 
language preparation, the creation of individual errors, 
misunderstandings in the aviation radio 
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communications, which can lead to the aviation 
incidents and disasters. 
 

TABLE V. 
IDENTIFIED RISKS IN THE FLIGHT TRAINING AND AVIATION-

METHODOLOGICAL PREPARATION 
 
Flight training and aviation-methodological preparation 
Identified risks 
Reduction of Flight training and aviation-methodological 
preparation in the field of higher aviation education from 1500 
hours of compulsory subjects in the years 1973-1990 to the present 
time at 1100 hours 
the quality of communication and coordination with the university's 
external partner for the practical flight training 
The quality and flight safety in the practical flight training 
transfer of practical type training to military aviation technology 
from university to another entity (training center or air force) 
maintaining a balance between the general requirements for pilots 
and the specific capabilities of military pilots 
financial risks of building and maintaining the aviation education 
infrastructure and didactic means 
financial risks of Flight training and aviation-methodological 
preparation 

 
The interpretation of pre-research results:  

Our historical analysis of data within the pre-research 
has shown a reduction in the compulsory flight training 
and aeronautical training of future aviation personnel at 
the university. The efforts to reduce the financial cost 
of aviation education in the higher education in 
Slovakia caused the transfer of practical training in the 
form of a contract with an external institution. This can 
be a source of potential risks to the quality of aviation 
education, even a threat to flight safety. 

IV. CONCLUSION 

The content of paper will be included in the third part 
of feasibility study on the issue of military pilots’ 
aviation education, which answers the questions of the 
research for the Ministry of |Defence of the Slovak 
Republic.  

The first part of feasibility study was focused on the 
content of military pilot training as the specific 
educational agenda. The subject of the research was the 
content of aviation education of military pilots carried 
out at the institutions since 1973 in Slovakia until now 
at the Faculty of Aviation of the Technical University 
in Košice (FA). 

The second part of feasibility study was focused on 
the examination of the methods, forms and didactic 
means of aviation education of military pilots at the 
selected institutions from 1973 to the present using the 
analysis for the quality teaching process and the 
interaction of edutants (human factors) teachers and 
students. 

The fourth part of feasibility study will be focused on 
the exploring the modern areas of aviation education 
today and their development prospects. 

The fifth part of the feasibility study will be focused 
on the processing of proposals for the prospective 
training of Sloavk Air Force personnel and the 
proposals for the preparation of study programs of the 
Faculty of Aeronautics of the Technical University for 

our new accreditation. The study will also include 
proposals for the personnel, material, technical and 
financial provision of modern aviation education in 
Slovakia. 

The scientific contribution of the article within the 
third part of the feasibility study lies in the examination 
(identification, analysis and evaluation) of historical 
data from 1959-2019 for the risks of aviation personnel 
training plans based on the objective and proven facts, 
without the influence of ideology, the group or 
individual interests, the future contracts and public 
procurement to „the selected institutions“, but only for 
the public interest of the state. 

The research database of the study programs of the 
institutions in Košice, which have been and are 
currently responsible for the preparation of new 
military pilots, has allowed us to identify the following 
risk areas of university aviation education: the 
mathematical-physical and theoretical foundations, 
Basic vocational and transport subjects, Physical 
preparation, English language, Flight training and 
aviation-methodological preparation. 

Each area of university aviation education has 
identified the basic risks that require our attention to 
maintain the quality of the teaching process and the 
interaction of edutants (teachers and students - pilots). 

We perceive the university aviation education as a 
didactic system of aerospace engineering, based on 
knowledge of applied mathematics and physics, as well 
as other theoretical foundations for understanding 
aviation phenomena. Another fall in the range of hours 
in this area is undesirable. 

The basic vocational and transport subjects form the 
"backbone" of professional knowledge of pilots. The 
content of aeronautical education must respect 
international and national aviation practice standards, 
regulations and requirements. The optimum and 
efficient use of methods, forms and didactic means 
must provide the desired content and achieve the 
desired educational and training goals.  

The content of aviation education requires a balance 
between the preparation of a civil pilot and the future 
professional career of a military pilot. Otherwise, we 
run the risk of preparing a "civilian pilot in military 
uniform" without the appropriate specific capabilities 
of a real military pilot. 

The quality of the activities of a military pilot 
requires professional physical training, mental fitness 
and language training in English. The university must 
be active in the implementation and support of these 
processes and cannot expect only a "voluntary" 
fulfillment or free choice of a student-pilot. The risk of 
physical or psychological pilot failure in the flying is 
high. 

The university can achieve the established 
educational and training goals in the close cooperation 
with a state or private partner in the context of aviation 
education aimed at the creating of competencies, 
knowledge and skills of future military pilots. Such an 
example is the cooperation of the Faculty of 
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Aeronautics of the Technical University in Košice with 
the Academy of Armed Forces gene. M.R. Stefanik in 
Liptovsky Mikulas and the Slovak Air Force, or the 
exemplary partnership cooperation with the training 
organization Slovak Training Academy, Ltd. in Kosice. 
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Abstract – Flight delays represent a common problem in 
everyday air traffic practise. The impact of flight delay 
can be a risk and this risk represents financial losses, the 
dissatisfaction of passengers, time losses, loss of 
reputation and bad business relations. If an airline 
doesn’t deal with this problem immediately, it will cause 
other problems. The main goal is to solve this situation to 
ensure the continuity of air traffic. The most important is 
to identify the reason, that causes the flight delay. It can 
be technical reasons, such as aircraft damages, failures or 
operational reasons. An operational problem may be, for 
example, human factor failure, mismanagement or the 
process organization.  There are many ways how to 
identify problems. One of the possibilities how to solve the 
problem and eliminate it is to usage process management 
and risk management. The paper will aim to describe 
a methodology based on risk management that will help 
identify problems that cause the flight delay. 

 
I. INTRODUCTION 

 
Flight delay is an operational irregularity and 

represents a problem in the air traffic. Airlines should 
respond to the problem quickly and efficiently to 
ensure the satisfaction of all stakeholders. The reasons 
that can cause the flight delay are various. These 
reasons also represent risks and it is necessary to 
review all technical, organizational, human and 
environmental aspects. Same as financial, economic, 
legal and other aspects that have a negative impact on 
the safety and continuity of the air traffic process. 
Before we begin to assess risks, it is necessary to 
understand the whole process of flight delay. We use 
process management and risk management. Process 
mnagament helps up with understanding and working 
with problem and risk management is use for risk 
assesment. 

Several authors have dealt with the air traffic, air 
navigation, communication and the other aspects 
(aviation, safe airspace) which can cause the flight 
delays,  and as an example, the issue was mentioned in 
this topic Mitigating Air Delay: An analysis of the 
Collaborative Trajectory Options Program where 
authors said that Congestion is a problem at major 
airports in the world. Airports tend to be the bottleneck 
in the air traffic control system. The problem that arises 
for the air planner is how to mitigate air congestion and 
its consequent delay, which causes increased cost for 
airlines and discomfort for passengers [1]. The air 

transport market is beginning to evolve rapidly thus 
bringing organizational changes for individual airports 
and air carriers [3]. In the presented article we discuss 
the operational economic aspects of detection and anti-
collision systems [7]. The paper is dealing with the 
selected stages of Ultra-Wide Band (UWB) radar 
signal processing. To this purpose, it provides the 
definition of UWB and describes some of the phases of 
the UWB radar signal processing [14]. The submitted 
contribution analyses the principles underlying the 
operation of passive surveillance systems also 
presenting potentials of their use in air transportation. 
It focuses on their advantages compared to primary 
radars and the possibilities of integrating passive 
surveillance systems into operational systems of air 

transportation [4]. The contribution is a treatise on the 
potentials of applying communication technology 
when determining the position of a flying object in a 
system of relative navigation. It provides algorithms 
for computing the position of a flying object in a space. 
[10]. The article focuses on the problems of windmill 
construction impact on air traffic safety. We present the 
methodology for assessment of the windmill 
construction impact on the aviation electronic system 
operation and safety [11]. There are the relationship 
between the total size of an airline and its flight delays. 
Total size of an airline is measured by its total market 
share, total amount of assets and also total number of 
full-time equivalent employees [9]. The number of 
transported passengers as one of the most basic airport 
operation services is dealt with scheduled and non 
scheduled passenger transport for the chosen year [6]. 
The factor of the aircraft load or the load factor is the 
rate of capacity of the airline. It is the efficiency 
measure and is used estimate to describe the 
performance of the airline. The high load factor is 
important for the profitability of the airline, and it is 
interesting to identify factors that could influence the 
factors of the aircraft load [8]. Flight delays, causing 
much disorder of air traffics, economic losses of 
airlines, and downgrading the travel quality of millions 
of people in airports all over the world [5]. Predicting 
the flight departure delay can be the main input for the 
prediction of the flight arrival delay. Based on using 
the new dynamic reserve crew strategy, the total crew 
cost can be reduced. This significantly benefits airlines 
in flight schedule stability and cost saving in the 
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