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B Abstract. . The research relevance is determined by the need to ensure the continuity and quality of training
of air traffic controllers in Ukraine following international standards and requirements in the conditions of the
closure of Ukrainian airspace for civil aviation due to Russian aggression and the impact of its consequences. The
study aimed to substantiate directions for improvement of the organisation of air traffic controller training in
Ukraine during the Russian-Ukrainian War. Analytical, comparative, and generalisation methods were used in the
research. The study identified the main problems associated with the high-quality organisation of professional
training for air traffic controllers in Ukraine under the conditions of the Russian-Ukrainian War, which have both
military and systemic reasons. The features of the organisational system for training air traffic controllers in
different countries were outlined. A general overview of the regulatory and legal framework for assessing and
monitoring the professionally relevant qualities of air traffic controllers was provided based on the requirements
of the International Civil Aviation Organisation. An overview of the four levels of readiness of future air traffic
controllers for professional activity was summarised, describing low, sufficient, medium, and high levels, based
on the specific nature of their duties. An expanded set of criteria for evaluation of the readiness of aspiring air
traffic controllers was proposed. Based on the practical experience of the Ukrainian State Flight Academy;, a set
of measures was suggested to improve the efficiency of automated testing and assessment of the knowledge
of future air traffic controllers. The practical significance of the study is determined by recommendations to
improve the training system for air traffic controllers in Ukraine in martial law conditions. Their implementation
will help overcome the existing challenges in ensuring the organisation of high-quality training for air traffic
controllers in Ukraine. Furthermore, it will create the foundation for the rapid recovery and development of the
Ukrainian aviation industry after the war

B Keywords: professional training; civil aviation; levels of readiness for professional activity; methods of assessing
professional suitability; professionally relevant qualities

® Introduction

The foundation for ensuring flight safety in civil aviation  This is a key element of the aviation incident prevention
is primarily the quality of training organisation for future  system. In Ukraine, the effective organisation of pro-
aviation professionals, especially air traffic controllers.  fessional training for air traffic controllers, especially
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in conditions of the Russian-Ukrainian conflict, faces
numerous significant challenges stemming from both
military and systemic issues. Since February 2022,
Ukrainian airspace has been closed to civil aviation
due to Russian hostility, rendering practical training in
real conditions impossible. Simulator training, which
is critical for air traffic controllers, is limited due to re-
stricted access to live air traffic data and the inability
to practise skills in active airspace. Therefore, cadets
are unable to gain comprehensive experience of real
air traffic flows, which diminishes the readiness for
duty after the end of the war. Training centres for air
traffic controllers, such as those at the Ukrainian State
Flight Academy, partly mitigate this issue but cannot
fully replicate real-world conditions and are equipped
with outdated simulators, such as the “Start” system
introduced in 1990. Martial law has resulted in re-
duced state funding for aviation education in Ukraine,
as priority shifts to defence needs. The procurement of
modern simulators, software updates, and the upkeep
of training infrastructure are hampered by limited fi-
nancial resources. Outdated equipment and restricted
access to modern technologies (Al-based simulators)
reduce the quality of air traffic controller training com-
pared to international standards.

0. Danylko et al. (2023) conducted a comparative
analysis of different aspects of professional training
in foreign higher education institutions specialising
in aviation. The implementation of the concept of col-
laborative decision-making among air traffic control-
lers, pilots and airport operators was emphasised in
the organisation of training for air traffic controllers.
Y. Chen et al. (2024) examined methods to optimise
aircraft flows. In response to rising workloads for air
traffic controllers, the study suggested development
of digital twins of airfields to test crisis response
scenarios. M. Kaya & S.S. Ates (2023) investigated
the integration of artificial intelligence (Al) into de-
cision-making support systems for controllers in air
traffic management. The proposed approach can sig-
nificantly increase the trust of operators in automat-
ed solutions, especially in conditions of high load and
uncertainty. M. Jameel et al. (2023) presented a virtual
pilot for training air traffic controllers, integrating ad-
vanced Al tools. This system receives voice commands
from student controllers, recognises and interprets
them, and then generates a response that imitates the
pilot’s speech. The proposed system can significantly
accelerate the training process of air traffic control-
lers, reducing dependence on human simulator pilots
and reducing overall training costs. The use of open Al
tools can facilitate adaptation of the system to differ-
ent conditions and scenarios (Garcia et al., 2023). The
use of a digital air traffic controller assistant (digital
ATCO), which is integrated into the controller’s work-
place and performs tasks such as detecting and resolv-
ing conflicts, creating commands, and communicating
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with pilots (Jameel et al., 2023), is relevant in the
training of controllers. M. Kalashnyk-Rybalko & G. Kal-
ashnyk (2025) and G. Kalashnyk et al. (2025) ad-
dressed improvement of technological solutions for
prevention of psychophysiological causes of language
errors of air traffic controllers, developing criteria and
indicators for diagnosing leadership competence as a
professionally substantial quality of controllers. The
organisation of professional training of air traffic con-
trollers in different countries prioritise the integration
of modern technologies, psychological training meth-
ods and compliance with international standards. At
the same time, the processes of organisation of the
training of air traffic controllers in the conditions of
modern hybrid warfare and its consequences are not
sufficiently considered in scientific publications.

Among the factors influencing the external envi-
ronment on the functioning of the organisational sys-
tem for training air traffic controllers in Ukraine, it is
possible to distinguish significant instability of the la-
bour market and crisis phenomena in the economy of
Ukraine in the conditions of the Russian-Ukrainian War;
instability of the socio-economic system of Ukraine; ac-
celeration of the rate of knowledge obsolescence; rapid
development of intellectual information technologies
and Al systems in adaptive simulators for training air
traffic controllers; transition from the teaching para-
digm (transfer of information) to the learning para-
digm (transfer of action potential). In the conditions of
a competency-based approach (competence-based ed-
ucation), this specificity imposes requirements on the
procedures for solving the relevant tasks of organising
education, which determines a relevance of a new sci-
entific and methodological concept based on modern
information technologies (Kiryanova, 2024). The im-
provement of the organisation of training of air traffic
controllers, which is based on a competency-based ap-
proach to training, was emphasised. The study identi-
fied ways to enhance the organisation of air traffic con-
troller training in Ukraine under the conditions of the
Russian-Ukrainian War.

® Materials and Methods

The methodology of this study was based on a systemic
approach, which ensured a comprehensive consider-
ation of directions for improving the organisation of
training for air traffic controllers in Ukraine. The study
was conducted through systematic processing of var-
ious materials and sources that reflect the features of
the organisation of the educational process and the spe-
cifics of the organisational system for training air traffic
controllers. The subject of an analysis was the main is-
sues related to the proper organisation of professional
training for air traffic controllers in Ukraine amid the
Russian-Ukrainian War, along with potential solutions.
A comparative analysis of the organisation of training
for air traffic controllers across different countries was
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performed. The United States (US), The United King-
dom (UK), EU countries, and Ukraine were selected for
comparative analysis. These countries exhibit different
characteristics in the technical training of air traffic
controllers and variations in educational infrastructure,
facilitating a comprehensive study. This analysis em-
phasised key aspects such as training duration, costs,
technical training features, availability and condition
of educational infrastructure, training focus, and ad-
herence to international standards. This approach was
applied for a detailed study of the professional training
systems for air traffic controllers in various countries,
as well as to identify key trends, differences, and oppor-
tunities for enhancing the Ukrainian training system.

Data were collected from diverse sources, includ-
ing scientific articles (Zuluaga-Gomez et al, 2023;
Kaya & Ates, 2023; Chen et al., 2024), regulatory doc-
uments of the International Civil Aviation Organisa-
tion (ICAO), notably Document 4444 (ICAO, 2016),
Annex 1 (ICAO, 2022), Annex 11 (ICAO, 2018), Europe-
an Aviation Safety Agency (EASA, 2023), Commission
Regulation (EU) No. 2015/340 (2015), Eurocontrol
Specifications for the ATCO Common Core Content In-
itial Training (EUROCONTROL, 2015) and Ukraine’s
Aviation Rules (Order of the State Aviation Service of
Ukraine No. 485, 2018). The data was collected to gath-
er extensive information about various aspects of air
traffic controller training in the studied countries. The
legal framework governing the operation of Ukraine’s
aviation education system for training air traffic con-
trollers (ATC) was also analysed, which is regulated by
several legal acts aligned with international standards,
notably those of ICAO and EASA. The analysis utilised
regulatory documents from ICAO, EASA, and rele-
vant national legislation such as the Aviation Rules of
Ukraine, among others.

In the next phase of the research, the regulatory
and legal framework for assessing and monitoring the
professionally significant qualities of air traffic control-
lers was examined in accordance with ICAO regulato-
ry documents (ICAO, 2016; ICAO, 2018; ICAO, 2020;
ICAO, 2022a; ICAO, 2022b). This analysis was conduct-
ed to summarise the requirements for the organisa-
tional system of training air traffic controllers based on
ICAO regulations, and to generalise the indicators and
criteria for assessing readiness for professional activ-
ities. Hence, key criteria, indicators, and methods for
evaluating the readiness levels of air traffic controllers
were compiled, and the characteristics of four readi-
ness levels for future air traffic controllers - low, suf-
ficient, medium, and high - were established based on
the specifics of their professional duties.

In the subsequent stage, sets of criteria and tests
used to assess the readiness of air traffic controllers
for professional activity were analysed including the
ATSA - air traffic skills assessment of the US Federal Avi-
ation Administration (FAA, 2021), and first European

air traffic controller selection test (FEAST) (EUROCON-
TROL, n.d.). During the analysis of scientific literature, a
selective search for sources was conducted in the data-
bases of Scopus, Web of Science, Researchgate, Google
Scholar, as well as in regulatory document repositories
of ICAO, FAA, EASA and EUROCONTROL. The following
criteria for source selection were applied: relevance of
publications and relevance to the research topic. This
provided a comprehensive overview of modern ap-
proaches to training air traffic controllers in accord-
ance with international requirements and within the
context of current global challenges.

® Results and Discussion
Air traffic controllers are a substantial component of air
traffic safety. Civil aviation has a developed network of
industry-specific higher educational institutions, col-
leges and training centers. Air traffic controllers are re-
quired to undergo a certification and attestation proce-
dure with the issuance of an appropriate document. The
isolation of Ukrainian civil aviation from international
airspace has hindered integration with EUROCONTROL
and ICAO programmes. Limited access to internation-
al training centres and exchange schemes diminishes
opportunities for updating to modern standards. Re-
gressed European training standards, such as Commis-
sion Regulation (EU) No. 2015/340 (2015), may hinder
the recognition of Ukrainian air traffic controller certif-
icates after the war. Therefore, improvemenet of the or-
ganisation of air traffic controllers’ training in Ukraine
during the Russian-Ukrainian War is crucial for the
swift recovery of civil aviation once the war concludes.
Features of the organisational system for training
air traffic controllers include increased responsibility
for the results of professional activities, as controllers
are responsible for air transport safety. This determines
strict requirements for the quality of professional train-
ing and for decision-making processes, as each decision
carries high stakes and the risk of catastrophic conse-
quences in case of errors. Air traffic controllers must be
able to make the right decisions under strict time con-
straints, while operating within an environment where
the safety criterion imposes stringent demands on all
aspects of their professional activities. At the same
time, the peculiarities of their training are shaped by
the impossibility of practicing skills for actions in ex-
traordinary in-flight situations, the incompleteness or
contradictions of information received during aircraft
control, and the unpredictability of when and where
special situations may arise. These conditions com-
plicate training of controllers regarding emergencies,
thus necessitating the development of creative think-
ing to assess situations, devise and implement optimal
solutions under conditions of stress and time pressure.
Covering these aspects, the study analysed the organi-
sation of training for air traffic controllers in different
countries (Table 1).
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Country/
Region

Duration of training

Cost of training

Features of technical
training
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Table 1. Features of the organisation of training for air traffic controllers in different countries

Availability
and condition
of educational
infrastructure

Main focus of training

2-5 years (depending Free for candidates Use of simulators Highly developed
on the program: initial accepted to the FAA infrastructure: FAA Flight safety, strict
. (TRACON, En Route),
training, ~3-5 months Academy radar and non-critical Academy (Oklahoma), adherence to FAA
us at the FAA Academy, (government-funded); L simulation centers, procedures, and rapid
. systems training, S e -
further private programs cost emphasis on FAA partnership with response in high-traffic
on-the-job training 1-3 10,000-30,000 USD p universities conditions
standards
years) per course (CTI programs)
Modern simulators
- . Well-developed
12 years ({nitia 20,000-50,000GBP | d(j?) arport | infrastructure: NATS | Coordination with
& (depending on the ! gl College, simulation European standards,
UK months at NATS or . . management according . e
program; NATS partially centers at airports efficiency at busy
colleges, plus up to 6 . to EUROCONTROL . :
. subsidises for selected (Heathrow, Gatwick), airports, and stress
months of practical candidates) standards, and cooperation with resistance
training at the facility emphasis on automated EUROCONTROL
systems
. Diverse infrastructure: | Diverse infrastructure:
1-3 years (depending : Use of SESAR . .
oo | onihecoumsy e | 1900040000 ER | g ramingin | enoralceners | natonalcenters
countries training ~6-12 months, subsidised by the state European standards .D.SNA in France) ' .D.SNA in France) '
practlcaletarlzjlslanng 1-2 or EUROCONTROL) ingiﬁﬁghi;?ﬁﬂﬁi?ﬂm coordination through coordination through
M EUROCONTROL EUROCONTROL
. . Using automated The Ukrainian State
4 years years (full-time) | The approximate cost » « : .
for a bachelor’s degree, | of a bachelor’s program systems such as Sta?t ’ Fllght_Ac_ade'my_ls Flight safety, training
an additional 1 year 5 | is 60,000-120,000 UAH with emphasis on air the main institution meets international
Ukraine months for a m;]ster’s er ’ear (de éndin on traffic safety, at a high for training air traffic ICAO standards
degree, and practical P }t,he full—gme org level of proficiency in controllers. Equipped harmonisation W{th
tragignin ; at thrf)e facili art-time form of aviation phraseology with an air traffic European standards
for u gto 6 monthsty P study) according to ICAO control training center P
P v standards for practical training

Note: Collegiate Training Initiative (CTI) - USA Federal Aviation Administration (FAA) program, which collaborates
with colleges and universities to train future air traffic controllers; SESAR - Single European Sky ATM Research;
NATS - National Air Traffic Services; DFS - Deutsche Flugsicherung GmbH; DSNA - Direction des Services de la

Navigation Aérienne

Source: compiled by the authors based on NATS (n.d.), Order of the State Aviation Service of Ukraine No. 485 (2018),

EASA (2023), OFR & NARA (2025)

In EU countries, ATC training programs are long but
provide in-depth theoretical training. The US prioritis-
es practical training and a fast transition to work, which
is suitable for a quick introduction of controllers into
the profession, but may limit the theoretical basis. Eu-
ropean ATC training programs are more universal for
international careers, while the US is adapted to local
conditions, which may limit the mobility of graduates.

The legal framework for the functioning of the
aviation education system of Ukraine for the training
of air traffic controllers is regulated by regulatory le-
gal acts that comply with international standards, in
particular the requirements of the ICAO and the EASA.
These documents establish requirements for the or-
ganisation of training, licensing, certification and
maintenance of professional qualifications of ATC con-
trollers. The Aviation Rules of Ukraine (Order of the
State Aviation Service of Ukraine No. 485, 2018) are
a key document in regulating the professional train-
ing of ATC controllers. It is based on ICAO standards
(Commission Regulation (EU) No. 2015/340, 2015;
ICAO, 2016; ICAO, 2022a). Aviation Rules of Ukraine
(Order of the State Aviation Service of Ukraine
No. 485, 2018) establish requirements for: qualification

standards (education, medical certification, English
language proficiency at ICAO Level 4 or higher); train-
ing programs that include theoretical training, practi-
cal training on simulators and internships; procedures
for issuing ATCO Licenses and ratings; determines the
mandatory accreditation of educational institutions
that provide training and their compliance with EURO-
CONTROL standards. ICAO has established standards
and recommended practices for the training, licensing
and maintenance of professional competence of con-
trollers. These requirements are aimed at ensuring
flight safety by assessing the professionally relevant
qualities of air traffic controllers (Table 2).

The analysis of research databy Y. Chenetal. (2024),
M. Kaya & S.S. Ates (2023) supported the need to im-
prove assessment methods, as well as the criteriaand in-
dicators of professional readiness. Based on the review
of modern approaches to evaluation of information sys-
tems and the specifics of air traffic controller training,
improved indicators and criteria for assessing readi-
ness were proposed, encompassing psychophysiolog-
ical, intellectual, theoretical, and practical aspects. Se-
lection of candidates with suitable psychophysiological
traits was prioritised due to flight safety heavily relying
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on quick decision-making under stress. Assessing the
readiness of future air traffic controllers for professional
activity is a key element of their training in the context
of the high responsibility and specificity of their profes-

sional duties (Table 3).

tivity (Table 4).

The research summarised the characteristics of
four levels of readiness of future air traffic controllers
for professional activity - low, sufficient, medium and
high - considering the specifics of their professional ac-

Table 2. Regulatory and legal support for the assessment and monitoring
of professionally relevant qualities of air traffic controllers

ICAO Criteria for professionally relevant Methods of assessment Application of the requirements
document qualities and monitoring of the document during preparation

L . Medical certification (Class 3),
Cognitive: memory, attention, : . . . .
Annex 1 - . S - psychological tests (attention, memory, | Psychological selection before training,
spatial thinking. Psycho-emotional: S . R
Personnel . i stress tolerance tests), periodic regular medical examinations,
Licensin, stress tolerance, emotional stability. competency exams (knowledge of and language tests
& | Communicative: English (ICAO Level 4) P y wiedg suag
procedures, communication)
Doc 4444 - Spatial awareness, quick decision- tfalimnﬁiatégrjlﬁszebzzr::/i{réitz’n (s)n;;rtll(ljler-']a (:i]:i‘o Simulation training for developing air
PANS-ATM making, and communication skills g R ¢ traffic control skills
communication assessment
Cognitive: information processing, Stress management training, team
Doc 9868 - memory. Psycho-emotional: stress Psychological tests, simulation exercises, . tnage; . 8t
e - : G interaction, simulation training,
Training tolerance, decision-making. periodic refresher courses and language courses
Communicative: ICAO phraseology guag
Competency-based assessment,
Doc 10056 Cognitive and psychological qualities, autzr:g;?sa?csete(%iZ?«;:tlizzl;onréng Integration of human factors
teamwork, and situational awareness p 2 . . into training
assessment by trainers during practical
sessions
Annex 11 Professional competence, . S . S
. . Co . Practical exams, monitoring procedures, | Practical exams, monitoring procedures,
(Air Traffic communication skills, e e
. . s certification certification
Services) and operational efficiency

Source: compiled by the authors based on ICAO (2016), ICAO (2018), ICAO (2020), ICAO (2022a), ICAO (2022b)

Cognitive
competence

Table 3. Generalised criteria, indicators and methods for assessing the levels
of readiness of air traffic controllers for professional activity

Assgssr_nent Criterion description Assessment methods Relatl.onshlp .
criterion to professional duties

Ability to process
information quickly, think
spatially, multitask,
and predict

Reaction time to tasks.
Accuracy of test scenarios;
Number of errors in
simulations; Ability to
predict trajectories

Psychometric tests
(e.g., ATSA); Simulation
exercises on simulators;
Spatial imagination tests

Need for rapid analysis of
complex scenarios, real-
time coordination of aircraft
movements, and avoidance
of airspace conflicts

Psycho-
emotional
resilience

Ability to remain calm,
efficient and self-controlled
under stressful conditions

Anxiety level; HRV; Recovery
time after stressful tasks

Psychometric tests (e.g.
ATSA, MMPI); Physiological
measurements (HRV, EEG);

High-stress simulations;

TOVA attention and
concentration tests

Working under high
pressure, need to make
decisions in critical
situations

Professional
knowledge and
skills

Mastery of ICAO standards,
ATC procedures and the
ability to apply them in

practice

Accuracy of procedures;
Knowledge of the regulatory
framework (assessment
through tests);
Efficiency in simulation
tasks

Written tests on knowledge
of standards; Simulation
exercises on simulators;

Assessment of the
implementation of standard
procedures

Ensuring the safety
and efficiency of air traffic
through compliance with
international standards

Communicative
competence

Clarity, conciseness
and correctness of
communication, particularly
in an English-speaking
environment

Quality of communication
(clarity, compliance with
ICAO standards); Use of

standard phraseology; ICAO
language proficiency level 4+

Analysis of communication
recordings during
simulations;

English language proficiency
tests (ICAO Language
Proficiency)

Clear transmission of
instructions to pilots,
coordination with
other controllers in an
international environment

Team interaction

Ability to cooperate, lead
and adapt to teamwork

Level of cooperation in
group tasks; Leadership
qualities (assessment
through behaviour);
Adaptability to a
multicultural environment

Observation of behaviour
in team simulations;
Assessment of intercultural
competence

Coordination with other
controllers and participants
in the aviation system to
ensure safety

Note: MMPI - Minnesota Multiphasic Personality Inventory; HRV - Heartrate variability; EEG - ElectroEncephaloGram
Source: compiled by the authors based on ICAO (2016), FAA (2021), ICAO (2022a), ICAO (2022b), ]. Zhang et al. (2023),
D. Ziakkas et al. (2024), V. Polishchuk et al. (2024)
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Table 4. Characteristics of the levels of readiness of air traffic controllers for professional activity

= Slow response to pilot requests: delays in issue of instructions;
= Low coordination accuracy: frequent errors in traffic management;
= Poor multitasking: difficulty handling multiple tasks simultaneously;
= Low stress tolerance: loss of concentration under pressure;
= Limited interaction with pilots: unclear or contradictory instructions.

Low

= Adequate response speed to requests, but possible delays in peak conditions;
= Moderate coordination accuracy: rare errors in traffic management;
= Basic multitasking: ability to handle several tasks under standard conditions;
= Moderate stress tolerance: maintaining concentration in non-critical situations;

Sufficient

= Clear instructions, but with limited adaptability.

Medium

= Prompt response to pilot requests in most situations;
= High coordination accuracy: minimal errors in air traffic control;
= Efficient multitasking: managing multiple tasks in complex conditions;
= Good stress resilience: maintaining focus during peak situations;
= Adaptive instructions: adjusting to changes in air traffic.

High

= [nstant response to pilot requests, even in crisis conditions;
= Flawless coordination: no errors in complex traffic scenarios;
= Exceptional multitasking: effectively managing multiple tasks simultaneously;
= Strong stress resistance: maintaining stable performance under peak loads;
= Adaptive instructions: predicting changes and optimising traffic;
= Capable of handling with new technologies.

Source: developed by the authors based on ICAO (2016), ICAO (2022a), ICAO (2022b)

The characteristics of the readiness levels (low, suf-
ficient, medium, high) are based on the ability of can-
didates to perform professional duties in conditions of
multitasking, stress and automation. The professional
duties of air traffic controllers include multitasking,
rapid response to changes in the airspace, coordina-
tion with crews and adaptation to automated systems.
Different countries use different sets of criteria and
tests to assess the readiness of air traffic controllers for
professional activities: ATSA (FAA, 2021), FEAST (EU-
ROCONTROL, n.d.) of the European Air Traffic Manage-
ment Program (EATMP), which complicates unification.
Despite progress, according to researchers by Z. Chen et
al. (2021), modern simulators do not always reproduce
the emotional pressure of real-life working conditions
for an air traffic controller. It requires improving as-
sessment methods, as well as improving the criteria
and indicators of readiness for professional activity.

An examination of methods used for organising air
traffic controller training (Zuluaga-Gomez et al., 2023;
Chen et al, 2021) identified common organisational
shortcomings, including issues related to the effective-
ness of automated testing and the assessment of air
traffic knowledge of controllers. To improve the effi-
ciency of automated testing and assessment of air traffic
controller knowledge, a set of measures was proposed
by expanding the range of simulator scenarios using Al
and developing adaptive test systems that use machine
learning for the dynamic selection of tasks based on the

controller’s level of knowledge and responses to reduce
testing duration; using cloud technologies to deploy
test and simulation systems.

The indicators used to assess the professional suit-
ability of a future air traffic controller include both ob-
jective and subjective indicators. Objective indicators
include the results of cognitive ability tests (for example,
attention and memory tests), simulator assessments,
and error statistics. Subjective indicators include in-
structor assessments, candidate self-assessment, and
psychological stress resistance tests. A comprehensive
approach to assessing the professional suitability of
air traffic controllers is relevant, with an emphasis on
cognitive (attention, memory, spatial orientation, ana-
lytical thinking) (de Freitas et al.,, 2022; Ceken, 2025),
psychomotor (reaction speed, coordination, accuracy
of task performance), and personal (stress resistance,
responsibility, initiative, self-criticism) components. It
is necessary to improve automated systems for test-
ing and monitoring of knowledge, skills, and abilities
among candidates. The indicators and criteria for eval-
uation should be comprehensive, covering technical,
pedagogical, economic and psychophysiological as-
pects, and also comply with the principles of systema-
ticity and practical applicability. Based on the analysis
of modern approaches to the evaluation of information
systems and the specifics of the training of air traffic
controllers, the following indicators and criteria were
proposed (Table 5).

Table 5. Criteria and indicators of readiness of the air traffic controller for professional activity

| Criterion | Indicator | Descripton _____ |

Psychophysiological stability

Level of stress tolerance, reaction speed

Assessment of the dispatcher’s ability to work under
conditions of high psycho-emotional stress

Intellectual abilities

Accuracy of decision-making, analytical thinking

Ability to analyse complex situations and make quick
and accurate decisions

Professional Education: Methodology, Theory and Technologies, 2025, Vol. 11, No. 2
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Criterion Indicator

Theoretical knowledge and radio telephony

Knowledge of regulations, ATC procedures,

Table 5. Continued
Description

Mastery of special disciplines,
necessary for air traffic control

Practical skills

Performing management procedures,
interacting with crews

Ability to apply knowledge in practice,
including use of automated systems

Flight safety

Probability of avoiding emergencies

Assessment of the controller’s ability to prevent
emergencies and ensure safety

Workstation throughput

Number of aircraft handled per unit of time

Controller efficiency in heavy air traffic conditions

Use of automated systems

Accuracy of work with information systems

Ability to effectively interact
with automated control points

Level of professional
training

Results of automated and traditional diagnostics

Assessment of readiness for independent work based
on testing and simulations

Adaptability to change

Flexibility in responding to non-standard situations

Ability to adapt to changes in airspace or regulations

Level of professional
communication

Quality of communication (clarity, compliance with
ICAO standards); Use of standard phraseology;
ICAO language proficiency level 4+

Clear transmission of instructions to pilots,
coordination with other controllers in an
international environment

Source: compiled by the authors based on Order of the State Aviation Service of Ukraine No. 485 (2018), EASA (2023)

The study substantiated an expanded set of criteria
for evaluating the readiness of future air traffic control-
lers for professional activity, encompassing psychophys-
iological, intellectual, theoretical, and practical aspects
(Table 5). Particular emphasis was placed on selecting
candidates with suitable psychophysiological traits, as
flight safety largely relies on their ability to make quick
decisions under stressful conditions. Under normal
flight conditions, operations of air traffic controller are
strictly governed by regulatory documents, which facili-
tate the algorithmic organisation of their tasks. Modern
methods of organising training for air traffic controllers
do not fully meet modern standards for development of
their knowledge, skills, and abilities, nor do they ensure
the reliability and promptness of decisions in critical sit-
uations. The most notable shortcomings in the organi-
sation of training for air traffic controllers include (Kaya
& Ates, 2023): inadequate consideration of individual
training characteristics, insufficient effectiveness of
knowledge acquisition, limited success of independent
training, ineffective control and ongoing assessment of
trainees’ knowledge, skills, and abilities, limited capabil-
ities of specialised technical tools, low efficiency of sim-
ulator training, which does not account for individual
differences, limited visibility, accessibility, and duration
of knowledge acquisition. Additionally, in conditions of
martial law, aviation educational institutions in Ukraine
are compelled to adapt to distance learning formats,
which are not always effective for the practical training
of air traffic controllers.

Problem-based learning is a vital method in train-
ing air traffic controllers, as it encourages the develop-
ment of critical thinking, independence, and the ability
to solve complex professional tasks under conditions
of uncertainty. This approach fosters crucial qualities,
such as attention, memory, observation, initiative, cau-
tion, and determination; it also aids in developing skills
for analysing complex situations that occur during air
traffic control; and it stimulates the cognitive activity
of cadets through the modelling of real work scenarios.

During theoretical training, problem-type tasks are
utilised to simulate real air traffic control situations to
educate on how to make quick decisions under stress
and while multitasking. Since air traffic controllers op-
erate under high psychological pressure, the training
process emphasises fostering psychological resilience
and cognitive capabilities. The psychological founda-
tions of problem-based learning consider the factors of
task complexity that influence the development of swift
response and decision-making skills. Qualities such as
criticality, self-criticism, unconventional thinking, and
responsibility are cultivated, which are essential for the
role of a air traffic controller.

In EU countries, problem-based learning is used in
training air traffic controllers, fostering critical think-
ing and decision-making skills in stressful situations,
along with intensive use of simulators that imitate real
scenarios, such as conflict and emergencies (Efthymi-
ou, 2023). The USA prioritises practical training through
simulators and OJT (On-the-Job Training). Theoretical
training in the USA is kept to a minimum for earlier pro-
gression to practical skills. Case methods are commonly
employed to analyse real air traffic incidents. Despite
advancements in training air traffic controllers, certain
issues remain. These include the insufficient adaptation
of problem-based learning methods to the specific re-
quirements of training controllers as operators of com-
plex system, the need for continuous updates to training
programmes correlating with the latest technologies
and standards of the ICAO, and limited access to modern
training facilities at some aviation educational institu-
tions. To enhance the effectiveness of air traffic control-
ler training, it was essential to address the challenges
of adapting methods, updating training programmes,
and providing modern training facilities. Training of
air traffic controllers as a problem area, which includes
pedagogical and psychological knowledge, is poorly
formalised. To solve this problem, it is necessary to use
modern information technologies and Al methods (De-
gas et al.,, 2022; Abu Talib et al., 2025).
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In the process of planning air traffic controller
training, three typical elements can be distinguished:
theoretical training, practical training, and control.
Theoretical (pre-training) education includes studying
the basics of air navigation systems, concepts of air traf-
fic organisation, air traffic service procedures, and prin-
ciples of capacity management. Professional disciplines
that form the foundational knowledge for a dispatcher
are prioritised. The greatest opportunities for adap-
tation to professional activity are offered by practical
training. It is designed to determine and reinforce the
educational material in declarative systems, to develop
professionally relevant skills and abilities, and to foster
intuition in procedural systems (simulators). During
simulator training, four main steps are identified pre-
senting the trainee with exercises on a specific training
element or a set of elements that the cadet has become
familiar with during the initial review of the theory, ex-
ecuting these exercises by the trainee, computer evalu-
ation of each exercise’s results, providing the necessary
assistance throughout each exercise.

Simulation systems and simulators are employed
to assess practical skills in simulated conditions, such
as air traffic control or emergency response, for exam-
ple, using a Full-Flight Simulator (FFS) or ATC simula-
tors (Ziakkas et al., 2024). The Ukrainian State Flight
Academy operates a certified air traffic control training
centre. Advantages of simulation systems and simula-
tors for training air traffic controllers include realistic
reproduction of the working environment, assessment
of reactions to stressful situations and multitasking,
and collection of real-time data on decision-making.
Disadvantages of these systems for training include
high development and operational costs, limited sce-
nario variety compared to real-life conditions and dif-
ficulty in assessing "soft" skills such as communication
and leadership.

Systems such as EUROCONTROL FEAST (EURO-
CONTROL, n.d.) are adapted for use in aviation train-
ing centres. The Ukrainian State Flight Academy hosts
a certified training centre for administering the EURO-
CONTROL FEAST. CBT systems are used to evaluate the-
oretical knowledge, covering air traffic rules, phrase-
ology, meteorology, and more through multiple-choice
questions, matching tasks, or direct answers. These
systems offer several advantages: rapid result process-
ing, the ability to generate large question databases
with random selection, and objective assessment (free
from subjective influence by instructors). However,
limitations include restricted evaluation of practical
skills, the potential for rote memorisation of answers,
and the absence of assessment of the cadet’s psycho-
physiological state. A substantial element in assessing
the readiness for professional activity of future air
traffic controllers are systems of analysis of behaviour
and psychophysiological state. They use biometric data
(heart rate, stress level, reaction speed) (Lambay et
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al., 2024) to assess the readiness for high load condi-
tions. Among their advantages are the ability to evalu-
ate psychophysiological stability and identify overload
risks (Zhang et al., 2023). However, they also have dis-
advantages, such as limited integration with other as-
sessment systems and the high cost of equipment (for
instance, sensors for monitoring). Automated adaptive
testing systems dynamically adjust the complexity of
questions or scenarios based on the controller’s level of
training. They can be used for personalised assessment
and reduce testing time by removing tasks that are too
easy or too difficult. Among the challenges are the com-
plexity of developing adaptation algorithms and the
need for a large task database.

Automating the system for assessing a future air
traffic controller’s readiness significantly reduces sub-
jectivity in evaluation. Simulation systems cane be used
for practical skills assessment in conditions close to
real life, while adaptive systems enhance engagement
and training effectiveness. However, their use during
training faces challenges such as high development and
implementation costs, and a limited number of scenar-
ios in simulators, which do not always reflect real air
traffic controller conditions. Based on the results of the
research, the following set of measures was proposed
to increase the efficiency of automated testing and as-
sessment of knowledge of air traffic controllers: a com-
prehensive evaluation covering knowledge, skills, and
stress tolerance, expantion of the scenario database us-
ing Al to generate dynamic situations that emulate rare
or extreme events (e.g., equipment failures, adverse
weather), developing adaptive testing systems that
employ machine learning to tailor tasks based on the
controller’s knowledge and reactions, thereby reducing
test duration and increasing accuracy; utilising cloud
technologies to deploy testing and simulation systems,
which lowers hardware costs. Collaboration with or-
ganisations such as EUROCONTROL and ICAO is essen-
tial to standardise new methods of automated testing
and ATC controller assessment. However, the ongoing
Russian-Ukrainian War has limited cooperation with
EUROCONTROL, EASA. Restricted access to global
training centres and exchange programmes hampers
adaptation to contemporary standards.

The approach to optimisation of the activities of
air traffic controllers from the perspective of training
is based on the concept that the effectiveness of their
work is dependent on their level of competence. From
this standpoint, practical tasks related to professional
selection and training are addressed, forming the or-
ganisational system of air traffic controller training. This
system encompasses two types of logically intercon-
nected tasks: design and development of internal work
tools, which include creating training programmes, de-
veloping the ontology of educational disciplines, and
establishing optimal (rational) schedule, planning and
predicting the results of air traffic controller training,
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which include evaluating the preparedness of each air
traffic controller at a specific training period, forecast-
ing the duration of training, developing a model for an
air traffic controller, selecting effective means and meth-
ods for training air traffic controllers and enhancing the,
establishing quantitative criteria to assess the level of
readiness of air traffic controllers, determining suitable
periods for training (including re-training) and verify-
ing the level of competence of air traffic controllers.
The main institution for training air traffic control-
lers in Ukraine is the Ukrainian State Flight Academy
(Kropyvnytskyi). It is accredited to train air traffic con-
trollers based on ICAO and EASA standards. The acad-
emy’s training programmes for air traffic controllers
include basic training to acquire initial knowledge, sim-
ulator training, rating training for specific sectors such
as aerodrome, area, or approach control, and OJT. The
Ukrainian State Flight Academy employs a simulator
that replicates real working conditions for air traffic
controllers. However, the simulator and many train-
ing tools at the academy are outdated, which hampers
training for modern automated air traffic control sys-
tems. Martial law, in effect since 2022, restricts access
to equipment upgrades due to financial constraints. The
closure of airspace during the war further complicates
practical training and internships for future air traffic
controllers. Modernising air traffic controller training
simulators and introducing simulators supporting sys-
tems such as SESAR (n.d.) will help align with European
standards, which is vital for Ukraine’s future integra-
tion into the single European aviation space. Candi-
dates applying to the Ukrainian State Flight Academy
must undergo a strict medical examination following
ICAO Class 3 standards. Regular medical checks are
mandatory throughout cadet training and for maintain-
ing an air traffic controller certificate. Proficiency in
English at ICAO Level 4+ is compulsory for all air traf-
fic controllers operating in international airspace. The
training programmes include specialised aviation Eng-
lish courses designed for air traffic controllers.
Military operations restrict access to training cen-
tres, especially near combat zones. Online training
maintains the continuity of theoretical education, re-
ducing risks for cadets and instructors. Meanwhile,
practical classes can be held in secure locations or in
collaboration with training centres in EU countries,
where Ukrainian cadets can participate in simulator
training for air traffic controllers. The Ukrainian State
Flight Academy organises such training for future pi-
lots at centres in the Czech Republic, Slovakia, and Lat-
via. However, training for air traffic controllers in EU
training centres is absent. Establishment of such pro-
grammes will help retain Ukraine’s human resource
potential and decrease cadet outflow abroad. There-
fore, improving air traffic controller training can be
achieved through such interconnected approaches as
refining methods to optimise training processes and

develop the necessary knowledge, skills, and abilities in
air traffic management, enhancing criteria for evaluat-
ing the competence of air traffic controllers, upgrading
automated testing and assessment systems and further
improving simulator training through advanced infor-
mation technologies.

Recommendations for enhancing Ukrainian air
traffic controller training system amid martial law in-
clude several measures. The outdated training infra-
structure for air traffic controllers in Ukraine should
be modernised through international cooperation and
technical assistance from organisations such as ICAO,
EASA, or EUROCONTROL to upgrade training equip-
ment and implement simulators that support modern
air traffic management systems such as SESAR (SES-
AR, n.d.). This could be achieved via the ICAO (n.d.)
initiative, which provides capacity-building support
for modernising ATM infrastructure in war-affected
regions, and through technical assistance grants or do-
nations, such as those offered by the EUCONTROL Eu-
ropean ATM Voluntary Solidarity Fund for Ukrainian
aviation sector (EUROCONTROL, 2024), Fund IFATCA
“Support Ukrainian Controllers” (IFATCA, n.d.). The
introduction of high-fidelity simulators compatible
with the SESAR (n.d.) programme, which emphasis-
es digitalisation, automation, and performance-based
navigation (PBN), could involve the purchase or lease
of SESAR-compatible tools through EASA technical co-
operation programmes. These simulators should accu-
rately reproduce real-time scenarios such as trajecto-
ry-based operations and remote tower control systems.
During martial law, mobile or cloud-based simulators
should be prioritised to reduce risks from potential at-
tacks and ensure training continuity. Such an approach
can be used not only for upgrades to controller training
equipment but also promotion of long-term sustaina-
bility, positioning Ukraine as a vital participant in the
European ATM network.

Hybrid educational programmes should be devel-
oped and implemented in the training of future ATC
controllers, combining online theoretical courses
with offline practice on simulators in safe regions of
Ukraine or abroad. Theoretical modules can be pro-
vided in a hybrid (online and offline) format based on
an aviation training institution in Ukraine. For offline
practice, it is necessary to organise simulator ses-
sions in potentially safe regions of Ukraine (e.g., Lviv
region) or abroad, in cooperation with institutions in
EU countries such as the Czech Republic or Romania.
Additionally, it is necessary to integrate assessment
tools, such as the Competency-based training and
assessment (CBTA) system (IATA, 2024), for remote
tracking of progress through digital portfolios and
periodic assessments. This hybrid model aligns with
global trends in digital education by ICAO e-learning
initiatives and supports the training of aviation pro-
fessionals for Ukraine’s post-war aviation recovery.
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It is necessary to improve the psychological train-
ing of cadets and their stress resilience development by
mandating courses focused on vital professional quali-
ties, such as stress management, critical thinking, and
decision-making in crises situations, using high-fidelity
simulators. This requires the integration into existing
curricula by mid-2026 of annual courses covering key
competencies: stress management (mindfulness and
feedback techniques), critical thinking (scenario-based
problem solving), and crisis decision-making (e.g.,
emergency response such as aircraft diversion). This
can be achieved through cooperation with organisa-
tions such as EUROCONTROL, utilising the “Yellow-Blue
Roadmap” for Ukraine program (EUROCONTROL,
2023), which includes specialised seminars, competen-
cy training, peer support programmes, and psychologi-
cal assessments of aviation professionals.

It is necessary to accelerate the harmonisation of
educational programmes for Ukraine’s aviation insti-
tutions with EASA and EUROCONTROL Specifications
for the ATCO Common Core Content Initial Training
(EUROCONTROL, 2015) to ensure international rec-
ognition of Ukrainian air traffic controller certificates
and support further harmonisation within Ukrainian
integration into European Union, as well as the swift
restoration of civil aviation after the Russian-Ukrainian
War. This requires the alignment of Ukrainian air traffic
controller training programmes with the EASA require-
ments for air traffic controller licensing under Commis-
sion Regulation (EU) No. 2015/340 (2015), including
basic training in subjects such as aviation law, meteor-
ology and human factors, as well as specialised training
in operational procedures and emergencies for specific
air traffic control units. It is also necessary to adopt the
EUROCONTROL's CBTA (competency-based training
and assessment) principles, which ICAO endorses as
the most effective method for training air traffic con-
trollers, focusing on performance standards rather
than rote memorisation. This includes the introduction
of proficiency testing of future air traffic controllers by
instructors through on-the-job training.

These recommendations contribute to the debate on
improving the current training system for air traffic con-
trollers in Ukraine in conditions of the Russian-Ukrain-
ian war, offering practical advice on developing and in-
tegrating hybrid educational programmes in accordance
with ICAO and the European Aviation Safety Agency
standards, using the Ukrainian State Flight Academy as
an example. Presented proposal aims to improve the
psychological training and stress resilience of air traffic
controllers by introducing mandatory courses on devel-
opment of key professional qualities, such as stress toler-
ance, critical thinking, and decision-making during crisis
situations, utilising high-complexity simulators that ad-
dress modern challenges in the aviation industry.

The study results highlighted the need to maintain
the continuity and quality of air traffic controller training
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in Ukraine in line with international standards and re-
quirements, especially amid the closure of Ukrainian
airspace due to Russian aggression. Improvement of the
training system is essential during the Russian-Ukraini-
an war through adaptation of training to the closed air-
space conditions and addressing the decline in practical
skills caused by the lack of real flights. This presents a
critical problem, as without regular practice, the certifi-
cation and competence of air traffic controllers gradual-
ly diminish, risking the safety of civil aviation recovery
in Ukraine after the war. The study also concluded that
the training organisation should modernise Ukraine’s
outdated air traffic control training facilities through in-
ternational cooperation. This involves attraction of tech-
nical assistance from organisations such as ICAO, EASA,
or EUROCONTROL to upgrade simulators and introduce
the latest systems compatible with modern air traffic
control frameworks such as SESAR, while enhancing
virtual and simulation methods to sustain skills with-
out physical access to airspace. Other studies supports
this approach, demonstrating that virtual training can
reduce costs and ensure remote training, prioritising in-
teroperability of air traffic control systems.

For example, F. Pérez Moreno et al. (2022) demon-
strated that machine learning can dynamically adjust
key parameters of air traffic complexity within simula-
tors. Without such improvements, Ukraine risks losing
qualified personnel, which could delay aviation’s post-
war recovery by months. G. De Rooij et al. (2022) inves-
tigated a model of collaborative ATC where automation
handled individual flights while maintaining human
involvement to prevent skill degradation. This was the
first detailed task model with the potential to modern-
ise ATC training with simulators for mixed conflicts,
qualification analysis of delegation impacts, proposals
for “smart” distribution of basic flights, and compatibil-
ity with SESAR. In Ukraine, during the period of mar-
tial law, similar hybrid programmes with automation
for safe regions are needed for controller training, with
the approval of EASA/EUROCONTROL, to support the
restoration of Ukrainian aviation. Investment is also
needed in digital platforms that incorporate Al for per-
sonalised training, as described in the model developed
by A. Degas et al. (2022), where the Descriptive, Predic-
tive, Prescriptive model with explanatory Al achieved
a 7.7% accuracy in predicting controller reactions. De-
velopment of simulated environments with explanato-
ry Al improves awareness of system decisions among
controllers, reduce errors, and build trust. A. Degas et
al. (2022) emphasised the significance of user-orient-
ed Al that considers controllers’ cognitive states and
provides integration for predicting aircraft trajectories
and potential conflict situations, enabling more person-
alised and flexible training. M. Kaya & S.S. Ates (2023)
proposed Al-driven radio communication analysis to
reduce errors, while R. Garcia et al. (2023) suggested
Al-based automatic recognition of flight call signs to
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increase recognition accuracy, lessen workload, and
improve situational awareness. M. Jameel et al. (2023)
recommended digital assistants for ATC training, fo-
cusing on enhancing teamwork between human con-
trollers and autonomous systems. J. Zuluaga-Gomez et
al. (2023) developed an innovative Al-based system for
training air traffic controllers using a virtual pilot sim-
ulator, which is an automated alternative to traditional
training. This system has significant potential for mod-
ernising air traffic control training, particularly in re-
source-constrained environments such as Ukraine dur-
ing martial law. Automation of the pilot role supports
hybrid programs with online simulations, reducing de-
pendence on instructors and ensuring training in safe
regions. Compliance with ICAO standards (e.g. CBTA
through error simulation) facilitates international cer-
tification, and open source facilitates implementation
through partnerships with EASA or EUROCONTROL.
These findings support the overall conclusion of this
study: hybrid educational programmes combining air
traffic controllers’ training with online simulations and
using Al to simulate realistic ATC scenarios improve
training effectiveness.

Improvement of the organisation of training in-
volves analysing modern foreign practices to update
existing methods and develop hybrid educational pro-
grammes for training controllers in Ukraine. These
findings align with those presented by 0. Danylko et
al. (2023) in an analysis of the training of aviation spe-
cialists in the USA, Europe, and Asia, and recommended
the exchange of experience and adaptation of available
courses for positive changes in Ukraine’s domestic avi-
ation training system. This study reaffirmed these find-
ings, highlighting the importance of integrating technol-
ogies into updated educational programmes for training
air traffic controllers in Ukraine. The study also em-
phasised that improvement of simulator training with
Al optimises programmes and adapts them to military
conditions. Another key finding of presented study was
the need to develop and implement hybrid educational
programs for training controllers that combine online
theoretical courses with offline practice on simulators in
safe regions of Ukraine or abroad. The war has isolated
Ukraine’s aviation sector, making the need for partner-
ships with foreign ANSPs (Air Navigation Service Pro-
viders) evident. These include internships, funding, and
exchange programmes, which help compensate for the
lack of domestic resources. International cooperation
is vital for enhancing the competencies of Ukrainian air
traffic controllers in the context of restricted airspace
caused by the Russian-Ukrainian conflict. EUROCON-
TROL, via the European Special Solidarity Fund, already
funds training and skills retention, covering personnel
costs. Without such international support, the post-war
recovery of Ukrainian civil aviation could take years and
risk significant economic losses.

Another substantial conclusion was made regard-
ing the need to strengthen psychological training and
develop stress resilience through mandatory courses
on developing professionally relevant qualities, such
as stress management, critical thinking, and deci-
sion-making under pressure. These courses should
utilise high-fidelity simulators that reflect current avi-
ation challenges. The relevance of these findings was
supported by other experts who have investigated fa-
tigue as a critical risk factor in air traffic management
(Wu & Sun, 2022; Polishchuk et al., 2024). V. Polish-
chuk et al. (2024) proposed a three-stage approach to
identifying fatigue to ensure safety: technical assess-
ment, expert assessment, and uncertainty modelling
combined with logical inference. N. Wu & J. Sun (2022)
suggested the mandatory detection of controller fa-
tigue through radio communication, while J. Zhang et
al. (2023) emphasised the role using biosensors for
fatigue diagnosis and automatic alerting when fatigue
thresholds are reached. C. Ye et al. (2022) addressed
recognition of levels of mental fatigue, particularly
through language comprehension assessments. The
use of machine learning to detect, monitor, and recov-
er from physical fatigue as a primary safety measure
during air traffic control was proposed by A. Lambay et
al. (2024). However, some aspects of this study differ
from previous findings. It highlights that controller fa-
tigue is higher in real operational conditions compared
to training centres, increased traffic boosts cognitive
load, yet fatigue is not the primary cause of incidents.
Therefore, according to the study’s results, it was rec-
ommended to adopt a systematic approach to enhanc-
ing the training of air traffic controllers, focusing on
the implementation of innovative technologies that
support complex competency models by combining
technical knowledge with skills such as stress manage-
ment and decision-making under pressure.

This study underlined a different and vital ap-
proach: in the context of the psychological trauma of
war, fatigue, and personnel losses, the improvement
of operational efficiency and stress adaptation for
future controllers should be prioritised. Therefore,
improved training amid wartime should primarily
involve developing cognitive skills enabling control-
lers to better cope with stress and multitasking in
high-pressure environments. Furthermore, automatic
fatigue notification systems could be integrated into
training scenarios to simulate real air traffic man-
agement and enhance safety. This conclusion was re-
inforced by S. Ceken (2025), determining a positive
correlation between cognitive flexibility and psycho-
logical resilience among 217 controllers surveyed.
Another substantial conclusion of the study was the
need to accelerate the harmonisation of education-
al programmes with the requirements of EASA and
EUROCONTROL to ensure the recognition of
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Ukrainian air traffic controllers’ certificates abroad
and further harmonisation in the context of Ukraine’s
European integration and the prospects for a rapid
restoration of civil aviation after the end of the Rus-
sian-Ukrainian war. The results of proposed study
confirmed this approach, offering practical advice on
the development and integration of hybrid education-
al programmes harmonised with the standards of the
European Aviation Safety Agency using the example
of the Ukrainian State Flight Academy. Early planning
for the restoration of Ukrainian civil aviation and re-
plenishment of human resources is critical.

The study demonstrated that enhancing the
training of air traffic controllers in Ukraine requires a
comprehensive approach, combining technology, in-
ternational aid, and psychological support. The war
has transformed challenges into opportunities for
modernisation of Ukrainian civil aviation sector, no-
tably improving the training effectiveness of aviation
specialists, especially air traffic controllers. Recom-
mendations and measures to improve the organisa-
tion of air traffic controller training in Ukraine, based
on research findings, will ensure continuity and lay
the groundwork for the country’s aviation industry’s
recovery after the war. However, without swift imple-
mentation, the risks will remain high. Investment and
international assistance are essential. This approach
will not only secure the safety of Ukraine’s civil and
transport aviation in the post-war period but also
contribute to the rapid economic recovery through
aviation activities.

B Conclusions

The study aimed to identify ways to improve the train-
ing system for air traffic controllers in Ukraine during
the Russian-Ukrainian War, and this goal was success-
fully achieved. Therefore, the following tasks were com-
pleted: the main issues in organising high-quality pro-
fessional training for air traffic controllers in Ukraine
during the war were analysed, and their causes iden-
tified; the features of organising educational processes
in different countries were examined, the specifics of
the organisational system for training air traffic con-
trollers were determined, the utilisation of modern
information technologies in training was evaluated;
modern methods for developing operators’ competen-
cies in complex systems and organising training were
analysed, indicators and criteria for air traffic control-
ler readiness for professional activity were improved,
and directions for enhancing the training of air traffic
controllers in Ukraine during wartime were proposed.
Based on the study’s findings, the main challenges for
effective training of air traffic controllers in Ukraine
during wartime include limited access to practical
classes, financial constraints, personnel losses, psycho-
logical stress, security risks, and non-compliance with
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international standards. To address these issues, it is
necessary to expand international cooperation for ac-
cess to training centres and programme, secure fund-
ing for equipment upgrades, adapt training curricula
to modern challenges by incorporating problem-based
learning, Al, and virtual reality technologies; and devel-
op realistic, practical simulations. Modern educational
approaches in air traffic control training primarily rely
on automated systems such as simulators, knowledge
assessment tools, and educational process organisation
technologies that often utilise mathematical models of
controllers’ activities.

An analysis of modern technologies revealed
promising prospects for integrating Al, particularly
digital controllers and Al-based simulators. Key in-
dicators of air traffic controllers’ readiness include
stress resilience, decision accuracy, knowledge of reg-
ulatory frameworks, and proficiency with automated
systems. Meanwhile, methods for assessing readiness
for professional duties require refinement, especially
regarding the integration of modern air traffic con-
trol systems and the adaptation of future controllers
to new technologies. An analysis and synthesis of the
regulatory framework for evaluating and monitoring
essential professional qualities of air traffic control-
lers was conducted following International Civil Avi-
ation Organisation standards. The results highlighted
the need to improve indicators and criteria for assess-
ing the preparedness of future ATC controllers. An
expanded set of assessment criteria was proposed,
encompassing psychophysiological, intellectual, the-
oretical, and practical aspects. Considering the specif-
ics of ATC controllers’ professional duties, four levels
of readiness - low, sufficient, medium, and high -
were identified and refined. Drawing on experienc-
es from the Ukrainian State Flight Academy, meas-
ures were proposed to improve training, including
modernising simulators, introducing hybrid training
models, enhancing psychological training, and align-
ing training programmes with European standards.
These measures aim to ensure continuity and high
quality in air traffic controller training, creating pre-
requisites for Ukraine’s aviation industry to recover
swiftly after the war. Further research should address
development of standardised methods for real-time
assessment of the professionally relevant qualities of
air traffic controllers.
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B AHoTauif. AKTyaJIbHICTh TeMM JOCJi/PKEeHHs 3yMOBJIEHa HeoOXifiHicTI0 3ab6e3neyeHHs1 Ge3mepepBHOCTI
Ta AKOCTI MiATOTOBKHU AMCIIeTYepiB YIpaBJIiHHA NMOBITPAHMM pyXOM B YKpaiHi BiANOBIZHO O MIXHAapOJHUX
CTaH/APTIB Ta BUMOT B YMOBAX 3aKPUTTH NOBITPSAHOI0 NPOCTOPY YKpaiHM JJ19 LUBIUIBHOI aBialil yepe3 pociicbKy
arpecito Ta il Hacaigku. MeTor fociifkeHHs1 Oy/JI0 OOGIPYHTYBaHHsSI HalpsMKIB yJ0CKOHaJIeHHs opraHisaril
MiATOTOBKM JAUCIeTYepiB yNpaB/JIiHHA NOBITPSHUM PyXoM B YKpaiHi B yMOBax pOCIMCbKO-yKpaiHCbKOI BiMHM.
[ pocnimkeHHsT 6y/10 BUKOPUCTAaHO METO/JU aHaJIi3y, MOpPiBHSAHHS, y3arajbHeHHs. B xozi mociimkeHHs 6y0
BU3HA4YeHO OCHOBHI Mpo6JieMU sikicHOI opraHizanii mpodecifiHoil niAroToBky AucnetyepiB B YkpaiHi B yMoBax
pocilicbKo-yKpalHCbKOi BiMHH, sIKi MalOTh SIK BOEHHI Tak i cucTteMHi npuyuHU. Byso okpecyieHO 0c06JHUBOCTI
opraHisanilHoi CHCTEMHU MiATOTOBKHU JUCIIeTYePiB YIIPaBJiHHA NOBITPSAHUM PyXOM B Pi3HUX KpaiHax. BukoHaHo
y3araJjibHeHHsI HOPMAaTUBHO-NPABOBOro 3abe3ledyeHHs OIiHKM Ta MOHITOpUHry npodeciiiHo-BaxKJIUBUX
AKOCTeW JHUCNeT4YepiB YIpaBJiHHA MNOBITPAHMM pPYXOM BIANOBIZHO A0 BUMOr MixXHapoAHOI opraHisanii
uBibHOI aBianii. Bysio BHUKOHAHO y3araJbHeHHs XapaKTEPHUCTHK YOTHUPbOX pPiBHIB roTOBHOCTI MalbOyTHix
JucreTdepiB f0 nmpodeciiiHol AisiIbHOCTI - HU3BKOTO, JOCTATHBOTO, CEPEHBOI'0 Ta BUCOKOI'0 3 YpaxyBaHHAM
cnenudiku npodeciiiHuX 060B’sA3KiB. 3alIPOIOHOBAHO PO3LIKMPEHUIN KOMIJIEKC KPUTEPIiB JJ1s1 OLliIHKY TOTOBHOCTI
Mal6yTHBOTO AMCIEeTYepa YNpaBJiHHS NOBITPSIHUM PYXOM VIIpaBJiHHA NMOBITPSHUM pyxoM A0 npodeciiiHol
JisiIbHOCTI. 3 ypaxXyBaHHSIM NPAKTUYHOTO JOCBiJly po60TH YKpalHCbKOi fAep>kaBHOI JIbOTHOI akajeMii 6ysio
3alpONOHOBAHO KOMILJIEKC 3axoJiB /Js HifiBUIeHHS edeKTHBHOCTI aBTOMaTHM30BAaHOTO TeCTYBaHHS Ta
OIiHIOBaHHS 3HaHb MaMOYTHIX AucneT4yepiB ynpaBJ/iHHS MOBITPAHUM pyxoM. [IpakTH4yHa LiHHICTH JAHHOIO
JOCJIiPKEHHS TOJISITAa€E B OOTPYHTYBAaHHI peKOMeH/alliil 1110/j0 BAOCKOHA/JeHHS iCHYI04Y0l CUCTeMH MiJIrTOTOBKHU
JMCIIeTYepiB yrpaBJliHHS NOBITPAHMM PyXOM B YKpaiHi, IKi BpaXxoByl0Tb peaJiii BOEHHOTO CTaHy. Ix peaJizaris
JIOIIOMOKe MO/10JIaTH OTOYHI BUKJIMKH 3a6e3MeyeHHs opraHisalii skicHoi miroTOBKY AycneTyepiB yIpaB/IiHHA
MOBITPAAHUM PYXOM B YKpaiHi. B nojasbmioMy 1ie CTBOPUThL OCHOBY JJIF IIBUAKOIO BiJHOBJIEHHS T PO3BUTKY
yKpaiHCbKOI aBialliiHO]I ranysi micjid 3akiH4eHHs BIHHU

B KnwouoBi cnosa: npodeciiiHa miIroToBKa; LUBiJIbHA aBiallis; piBHI roToBHOCTI /10 mpodeciiiHoi Aig1bHOCTI;
MeTO/I1 OLIiHKU IpodeciiiHol npuAaTHOCTI; MpodeciiHOo-BaXKJIMBI AKOCTI
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