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Abstract

Over the next twenty years, the demand for qualified aviation personnel will need to be
aligned with aircraft delivery plans. However, there is a growing tendency for students
to prefer higher education over professional training, as an academic degree is often
perceived as necessary for career advancement; yet professional training remains
essential for becoming certified aviation personnel, such as licensed mechanics or
avionics specialists. In this article, the authors propose a combined aviation training
approach that enables trainees to obtain both a bachelor’s degree accredited by the
national Ministry of Higher Education and the professional qualifications required
by the European Union Aviation Safety Agency (EASA). The analysis of academic and
professional programs presented by the authors can be used by the National Aviation
Authority (NAA) to award examination credits, in accordance with EASA regulations,
to graduates of higher education institutions.
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Introduction

Studies on licensed personnel and training capacity
show that over the past decade, commercial air trans-
port has experienced strong traffic growth, leading
to the emergence of many new operators and result-
ing in the highest number of aircraft orders ever re-
corded. Over the next twenty years, the demand for
qualified aviation personnel will need to be aligned
with aircraft delivery plans. Global and regional
twenty-year forecasts for pilots, aircraft maintenance
personnel, and air traffic controllers (Doc 9956) [1]
compare the number of new personnel required an-
nually with the annual training capacities of existing
training infrastructure, with the aim of identifying
potential shortages or surpluses worldwide and by
region. An example of such a comparison is present-
ed in Figure 1 [2].
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Failure to quantify these shortages or surpluses
could not only constrain air traffic growth but also neg-
atively affect the safety and efficiency of air transport
operations. The challenge for the industry remains to
ensure adequate training capacity without compromis-
ing quality or safety standards.

According to the Pilot and Technician Outlook 2024-
2043, supporting growth driven by the expansion of glob-
al fleets will require a long-term strategy that addresses
emerging workforce challenges. Investment in early ca-
reer-development programs and outreach initiatives that
inspire future aviators will be essential to maintaining
a healthy aviation sector. Long-term demand for newly
qualified personnel remains strong, with an estimated
need for 674,000 new pilots, 716,000 new maintenance
technicians, and 980,000 new cabin crew members to op-
erate and maintain the global commercial fleet over the
next twenty years [3].
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Figure 1. Maintenance personnel comparison [2]

Methodology

International Civil Aviation Organization (ICAO) stud-
ies [4], [5] show a strong demand for qualified aviation
personnel up to 2030. The underlying issues include:
+ aviation professions not being sufficiently at-
tractive to potential candidates;
+ training capacity that is insufficient to meet de-
mand;
+ limited awareness among the next generation of
the types of aviation professions available;
+ learning methodologies that do not adequately
address evolving learning styles;
- limited access to affordable training.
According to ICAO, solutions must be globally har-
monized and should include:
« human-resource planning tools;
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+ broad cooperation among relevant stakeholders;
« accredited training and educational programs
tailored to the next generation;

« mechanisms to harmonize training regulations.

Considering the solutions proposed by ICAO, the
authors suggest that a combined method for training
qualified aviation personnel can support the harmoni-
zation of training regulations—particularly academic
and professional requirements—and thus related reg-
ulatory frameworks. This, in turn, may help reduce
the shortage of professional and qualified aviation
personnel, as the number of students enrolled in avi-
ation academic programs significantly exceeds the
number enrolled in professional programs in accord-
ance with EASAA requirementsThis method will pro-
vide an opportunity to obtain an academic bachelor’s
degree while studying at a higher education institution
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and, simultaneously, to complete the EASA Part-66 pro-
fessional program in a Part-147 Maintenance Training
Organisation and pass all required Part-66 module ex-
aminations for the relevant category.

Based on the above, it is proposed to combine
the currently established methods of training avia-
tion personnel. At present, two training methods are
used in the aviation training domain: academic and
professional.

+ Academic programs, provided by higher educa-
tion institutions, are typically accredited by the
national Ministry of Higher Education. The Min-
istry sets educational standards and determines
the content and procedures of training in accord-
ance with the national Education Act, which de-
fines all types and levels of education, outlines
general principles, and specifies the competen-
cies of governing bodies.

+ Professional programs in the European Union
(EU) for the training of aircraft mechanics, avi-
onics personnel, pilots, air traffic controllers (AT-
COs), and air traffic safety electronic personnel
(ATSEP) are approved by the National Aviation
Authority (NAA), which oversees aviation regu-
lation at the national level. The European Union
Aviation Safety Agency (EASA) establishes safety
standards for the EU and associated countries,
focusing on regulatory harmonisation and cer-
tification. Both EASA and NAAs follow the regu-
lations issued by the European Commission (EC).
EASA enhances confidence in safe air operations
in Europe and worldwide by developing rules,
standards, and guidelines, and by approving and
overseeing organisations across all aviation do-
mains, including training organisations.

For clarity and proper interpretation of the results
presented in this article, the analysis focuses on the
training of aviation personnel in aircraft maintenance
conducted by an approved EASA Part-147 Maintenance
Training Organisation for basic training in categories
B1.1 (airplane turbine mechanics) and B2 (avionics).

Across many countries, there is a clear tendency
among students to pursue a bachelor’s degree in avi-
ation, as higher education plays a significant role in
shaping future career opportunities; this trend there-
fore cannot be overlooked.

On the other hand, to become certifying staff (qual-
ified aviation personnel), one must obtain an Aircraft
Maintenance Licence (AML), which is awarded upon
completion of professional aviation training in accord-
ance with EASA requirements. The AML authorises
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personnel to perform and certify aircraft maintenance.
To apply for AML categories B1.1 and/or B2, in addition
to theoretical and practical training and a type rating on
a specific aircraft (e.g., Airbus A320 family), applicants
must also acquire practical maintenance experience
within an aircraft maintenance environment (such as a
Part-145 maintenance organisation). This requirement
can be met either by completing a Part-66 program in a
Part-147 maintenance training organisation along with
two years of maintenance experience, or by completing
an academic program at a higher education institution
combined with technical qualification equivalence to
the Part-66 basic knowledge modules, certificates of
passing all Part-66 modules at a Part-147 organisation,
and three years of maintenance experience.

According to EASA requirements, completion of the
Part-66 program requires passing all Part-66 module
examinations within a Part-147 maintenance training
organisation (a total of 17 modules, depending on the
category). However, candidates who complete an avi-
ation academic program may also attempt to pass all
Part-66 module examinations at any approved Part-147
organisation.

Figure 2 illustrates the steps required to obtain an
EASA Part-66 AML licence, comparing the academic
and professional training pathways.

Academic EASA Professional

Bachelor’s Program
+ h J
Part-147 Certificates
Training and

Part-66 Program

Bachelor’s Degree

Dipl e
tproma Examinations
v v
Part—66_ quule Mechanics/Avionics
examinations
v v
Work experience Work experience
3 years 2 years
v v
AML Licence AML Licence

Figure 2. The possibility of applying for an EASA Part-66
AML licence

When providing combined training, the differences
between the two programs, academic and professional,
should be considered. Table 1 shows the main differ-
ences between the academic and professional Part-66
programs.
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Table 1. Differences between academic and professional
programs

No. Academic program Part-66 Program

1.  Semester cycle Module cycle

Usually one module/

2. (4-5 subjects) on parallel subject

Credit points (academic

Astronomical hours
hours)

4. One h.our = 45 minutes One hour = 60 minutes
(50 minutes)

Contact, non-contact

hours Contact hours only

6. Homework Homework

7.  Project work —

.. Examinations at the end
Examinations usually at

8.  the end of each semester of e.ach Modul.e/ N ubject
during the training
(2 semesters a year) .
period
Examination Mark -
9. point . Examination mark - %
(10-point system or
equivalent)

10. Pass mark 4 of 10 Pass mark 75% of 100%

Comparative analysis between
aviation academic program and
EASA Part-66 program

As mentioned above, for AML licence applicants who
have completed the EASA Part-66 program, Part-147
training certificates and passed examinations, togeth-
er with a specific aircraft type rating and two years of
maintenance experience, are sufficient to apply for an
AML Category B1.1 licence in any NAA. However, for
applicants who have completed an academic program,
it is additionally necessary for the NAA to review, con-
vert, and accept the theoretical and practical courses
obtained at a higher education institution. For this
reason, and in accordance with EASA Regulation (EU)
No 1321/2014 (SUBPART E, 66.B.400) [6], the NAA may
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grant examination credits to candidates applying for
an AML licence. This means that the NAA may issue
examination credits based on a credit report pre-
pared in accordance with this regulation. The exam-
ination credit report must include a comparison of the
following:

+ the modules, sub-modules, subjects, and knowl-
edge levels;

+ the syllabus of the relevant technical qualifica-
tion (academic program) in relation to the cate-
gory being sought.

This comparison shall indicate whether compliance
has been demonstrated and shall include justifications
for each statement, as well as any conditions or addi-
tional considerations. No credit may be granted unless
there is a demonstrated statement of compliance for
each module and sub-module, clearly indicating where
the equivalent standard is met within the technical
qualification [6].

An examination credit report may either be devel-
oped by the NAA or submitted by another party and
subsequently approved by the NAA to ensure com-
pliance with Annex (Part-66). This article presents a
method for preparing such a report, developed by the
authors. In parallel, the authors provide a compara-
tive analysis between the academic program and the
Part-66 program, which can be formally accepted and
approved by the NAA as an examination credit report.

It is proposed that a comparative analysis be con-
ducted between the academic program and the Part-66
Category B1.1 program in order to provide a frame-
work for combining the two pathways. This approach
enables candidates to undertake the academic pro-
gram and the Part-66 program in parallel. The compar-
ative analysis covers all Part-66 modules, sub-modules,
chapters, and knowledge levels contained in Appendix
I to Part-66 [6], as well as the corresponding syllabus
of the academic program relevant to the Part-66 cate-
gory (Category B1.1). This comparison demonstrates
whether compliance has been achieved and includes
justifications for each statement (Table 2).
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Table 2. Comparative analysis between aviation academic program and EASA Part-66 program

- Pro- Comply /
= [
B::il: ::rﬁ?i‘;l;?c's 3 gram Reference to Training Materials (TM) Doesnot Comments
¥y =~ subject comply
8.1 Physics of the Atmosphere - TM No. 1, Page 1/46-5/46
International Standard Atmosphere 2 'ED TM No. 2, Page 1-3 Comply
(ISA), application to aerodynamics = TM No. 3, Tutorial 1, Page 1
=
< .2
g £
é a TM No. 1, Page 44/46-46/46
S -
8.5 Flight Stability and Dynamics g A TMNo.2, Page 90-108
Longitudinal, lateral and directional 2 g TM No. 3, Chap. 11, Page 1-25 Compl
& ’ g TM No. 3, Chap. 12, Page 1-31 Py
<

stability (active and passive)

TM No

. 3, Tutorial 4, Page 1-4

TM No. 4, Page 37-46

No.

List of Training Materials (TM)

1. EASA. Part-66. Training Handbooks. Module 8. Basic Aerodynamics. Link & Learn

of Limerck, January 2001

Flight Mechanics, Lecture notes, Course ME 4726, Department of Mechanical & Aeronautical Engineering University

Table 3 presents the Part-66 modules together with
the corresponding subjects covered in the aviation ac-
ademic program. If a Part-66 module is addressed by
more than one academic subject, all relevant subjects
are listed opposite the respective module. As an exam-
ple, this applies to Module 11 (Aeroplane Aerodynam-
ics, Structures and Systems) [7].

Table 3. Part-66 modules to academic program subjects

Pat-66 modules

Subjects of academic
program

Module 1. Mathematics

Higher Mathematics

Module 2. Physics

Physics

Module 3. Electrical
Fundamentals

Electrical Fundamentals

Module 4. Electronics
Fundamentals

Electronic Fundamentals

Module 5. Digital Techniqu-
es/ Electronic Instrument
Systems

Digital Equipment and
Electronic Systems

Module 6. Materials and
Hardware

Materials Engineering

Module 7. Maintenance
Practices

Maintenance and Repair of
Aircraft

Organization and Provision
of Aircraft Maintenance

Aircraft Maintenance
Planning
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Pat-66 modules

Subjects of academic
program

Module 8. Basic Aerodyna-
mics

Aerodynamics and Flight
Dynamics

Module 9. Human Factors

Human Factors

Module 10. Aviation Legi-
slation

Aviation Legislation

Module 11. Aeroplane
Aerodynamics, Structures
and System

Aircraft Design and
Strength

Aircraft Liquid-Gas Systems

Aircraft Avionics Systems

Module 15. Gas Turbine
Engine

Aircraft Engine Design and
Control Systems

Module 17. Propeller

Propeller and its Control
Systems

N/A

Other subjects not covered
by Part-66

Figure 3 illustrates the structure of the proposed
combined academic and professional aviation pro-
gram, in which Part-66 categories B1.1 (airplane tur-
bine mechanics) and B2 (avionics) were taken as the

basis. However, the same comparative approach can
be applied to other aviation specializations, such as
pilots, air traffic controllers, air traffic safety electron-
ics personnel, and other related aviation fields.
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Ministry of Higher
Education ¥ Education
Requirements Institution
7]
“ g Bachelor
o 2 Program Bachelor’s
c =
= = Degree
.§ éﬂ R .| * Aircraft Mechanics
S w * Aircraft Avionics
g £ EASA Part-147
T E Part-66 Certificates 4
- Program Same way can be used
A
1 * Pilots
Part-147 * Air traffic Controllers
EASA N Maintenance - ATSEP
Requirements Training
Organisation

Figure 3. The structure of proposed combined aviation program

Results and discussion

The proposed combined method of aviation
training can support the development of high-
ly qualified personnel in line with the current
needs of the aviation industry and in compliance
with EASA requirements.

By following this integrated pathway, students
can obtain Part-66 certificates—having complet-
ed the required training and examinations with-
in a Part-147 Maintenance Training Organisa-
tion—while simultaneously earning a bachelor’s
degree in aviation.

Conclusions

The proposed systemic approach to aviation training
can help to:

1.

Reduce the discrepancies between aviation academ-
ic programs and the Part-66 training requirements.

. Enable the integration of higher education with

professional aviation training in accordance with
EASA Part-66 standards.

. Ensure that graduates obtain a state-recognized

bachelor’s degree in aviation, Part-147 training
certificates, and become eligible to apply for an
AML licence.

. Support the harmonization of aviation regulations

across higher education systems and professional
training frameworks.
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