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ABSTRACT 
 
To meet the high demand of aircraft maintenance technicians in 
Indonesia, higher education redesignsits curriculum to fit the 
needs of aircraft maintenance industry. Higher education has 
made drastic changes to align its standards of practice under 
Perpres RI No. 8/2012 KKNI with industry standards under Civil 
Aviation Safety Regulations (CASR) Part 147 and CASR Part 65 
recommended by Directorate General of Civil Aviation (DGCA), 
the Ministry of Transportation RI. By 2015, eight institutions 
including Politeknik Negeri Batam, Politeknik Negeri Medan, 
Politeknik Negeri Sriwijaya, Politeknik Negeri Bandung, 
Politeknik Negeri Malang, Politeknik Negeri Jakarta, Universitas 
Suryadharma, and Sekolah Tinggi Teknologi Adisutjipto, have 
adopted aircraft maintenance curriculum initiated by PT GMF 
AeroAsia in their diploma programs. By analyzing the newly 
adopted curriculum, this paper finds that the recognition of prior 
learning (RPL) is very potential to be implemented in Indonesia 
to not only meet client demands but also enhance social equity, 
access and inclusion in higher education. The implementation of 
RPL would be a breakthrough in Indonesian Aeronautical 
Engineering education system to bridge the gap between 
academic degrees and industry standard licenses. Last but not 
least, this paper also proposes some guidelines to facilitate an 
effective implemetation of RPL.  
 
 
KEY WORDS:aircraft maintenance, curriculum, recognition 
of prior learning, RPL, diploma program. 

1.0 INTRODUCTION 
 
Economic growth has a positive correlation to growth in the 
number of air passengers and the number of commercial civil 
aircraft which eventually leads to a significant growth of aircraft 
maintenance industry. Analysts at the AMROI conference [1] 
predict that the growth in the number of passengers and the 
number of civil aircraft operating in Indonesia is in the range of 
6-10 percent per year and will skyrocket approximately 20 
percent per year after the Government of the Republic of 
Indonesia implements the ASEAN Open Skies policy in 2105. 

Unfortunately, the growth of Indonesia's air transport industry 
has been hinderedby the lack of human resources in air transport 
sector, particularly mechanics. PT GMF AeroAsiapredicts the 
ratio between the demand and the supply of aircraft mechanics 
around 3 to 1. In 2015, PT GMF AeroAsia needs approximately 
1500 newly-hired technicians whereas higher education and 
training facilities can only supply 600 graduates each year. 

In order to bridge the gap, PT GMFAeroAsiacollaborates with 
eight universities, namely Batam Polytechnic, Medan 
Polytechnic, SriwijayaPolytechnic, Bandung Polytechnic, Malang 
Polytechnic, Jakarta Polytechnic,SuryadharmaUniversity, and the 
College of Technology Adisucipto so that partner universities 
adopt aircraft maintenance curriculum that has become the 
industry standard in accordance with the Civil Aviation Safety 
Regulations (CASR) Part 147 and Part 65 recommended by the 
Directorate General of Civil Aviation (DGCA), the Ministry of 
Transportation of Indonesia.Maintenance Repair Overhaul 
(MRO) industry working together with universities is very 
common across the globe. This cooperation has been proven 
increasing manpower supply for the industry and improving the 
reputation of the universities. Our neighbor countries, Malaysia 
and Singapore, for example, have Polytechnic Banting, Selangor 
working together with Malaysia Airlines and Singapore 
Polytechnic with Singapore Airlines. 

In addition to adopting industry standards, higher educationalso 
must meet applicable standards in universities under the 
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Directorate General of Higher Education (Dikti) including 
Presidential Decree No. 8/2012 KKNI where academic level can 
only be granted to a person who has reached the level of learning 
outcomes agreed nationally, based on training acquired through 
formal education, non-formal, informal, or work experience. The 
learning objectives have been stated in CASR explicitly so that 
universities can adopt directly. Conventionally, the partner 
universities can directly carry out education based on the learning 
outcomes that are associated to the subjects outlined in CASR. 
However, after breaking down the aircraft maintenance 
curriculum, the authors argue that three years is the optimal time 
to complete the training of aircraft maintenance meeting DGCA 
and Dikticommon practices, thus basic aircraft and avionics 
maintenance licenses should be combined with Diploma III 
degree. To that end, the authors analyze the potential 
implementation of RPL as a breakthrough for aircraft 
maintenance administrator to not only meet client demands but 
also enhance social equity, access and inclusion in higher 
education. The implementation of RPL would be a breakthrough 

in Aeronautical Engineering Indonesian education system to 
bridge the gap between academic degrees and industry standard 
licenses. Last but not least, this paper proposes some advices to 
facilitate an effective implementation of RPL. 
 
2.0 AIRCRAFT MAINTENANCE CURRICULUM 
 
The minimum training requirement is 3000 hours for the basic 
aircraft maintenance programs (A1, A4) and 3000 hours for the 
basic avionics maintenance programs (C1, C2, C4) [2]. The 
curricula for basic aircraft and avionics maintenance training are 
required to cover the subjects and items set out in [3]. Since the 
Director General has not published curriculum guidelines for the 
type of training involved, basic aircraft maintenance training 
organization shall detail the allotted number of hours for each 
subject in its curriculum in accordance with its needs. Table 1 
below describes a typical allocation for each subject. The number 
of hours may vary between training organizations. 

 
Table 1:A typical training duration for the basic aircraft and avionics maintenance licenses 

Module 

A1, A4 (Hours) C1, C2, C4 (Hours) 
Subtotal 

(S) 
Theory 

(T) 
Practice 

(P) 
Subtotal 

(S) 
Theory 

(T) 
Practice 

(P) 

M1 Mathematics 45.5 45.5 0 45.5 45.5 0 

M2 Physics 45.5 45.5 0 45.5 45.5 0 

M3 Electrical Fundamental 253.5 89 164.5 294 129.5 164.5 

M4 Electronics Fundamental 104 65 39 143 91 52 

M5 Digital Technique and Electronic Instrument System 114.5 82 32.5 552.5 182 370.5 

M6 Material and Hardware 175 90 85 175 90 85 

M7 Maintenance Practices 418 105 313 418 105 313 

M8 Basic Aerodynamics 78 71.5 6.5 78 71.5 6.5 

M9 Aircraft Structure 422.5 97.5 325 309.5 97.5 212 

M10 Aircraft Systems 548 184 364 548 224 324 

M11 Gas Turbine Engine 589.5 134.5 455 159 55 104 

M13 Propeller 55 55 0 0 0 0 

M15 Human Factor 65 65 0 65 65 0 

M16 Aviation Legislation 64 64 0 66 66 0 

M20 Aircraft Instruments 65 39 26 87.5 61.5 26 

M21 Management Maintenance 46 40 6 46 40 6 

Total Hours 3089 1272.5 1816.5 3032.5 1369 1663.5 

Source: PT GMF AeroAsia 
 

It is impossible to accomplish the 3000 hours of trainingin one 
year, but possible in 2, 3 or 4 years. STPI Curugonce carried out 
basic aircraft training combined with Diploma II degree in a 2-
year education. Likewise, various universities in the United 
States, such as the Pittsburgh Institute of Aeronautics offer 
diploma or associate degrees with only 21-months training. In 
short, the two years of study period to obtain both the license and 
diploma is possible. Assuming 19 days off in year 2015 [4], then 

in one year, training hour can reach 1928 hours (8 hours / day x [5 
days / week x 52 weeks / year - 19 days holiday / year]). Not 
surprisingly, the aircraft maintenance training can be completed 
in 2 years. 

However, recently, higher education in Indonesia has been 
switchingfrom Diploma II to Diploma III program to be 
combined with the aircraft maintenance license. The level up in 
education level is due to several things, including minimum 
educational requirements from the industry, for example, PT 



Proceeding of Ocean, Mechanical and Aerospace 
-Science and Engineering-, Vol.2 

October 21, 2015 

 
 

3 Published by International Society of Ocean, Mechanical and Aerospace -scientists and engineers-                                                                         “Aeronautics Engineering” 

 

GMFAeroAsia. The minimum Diploma III requirement is set 
considering that the mechanics are not only expected to work in 
accordance with specified jobs, but also solve problems 
andhandle managerial duties. 

The changing trend to Diploma III has been responded very 
well by universities; because theyviewed two year is too short to 
complete aircraft maintenance training especially when combined 
with diploma degree. The academic year in typicial higher 
education in Indonesia is divided into at least two semesters 
consisting of at least 16 weeks [5,6]. One semester is commonly 
run in 16 weeks, which means 1280 hours/year (40 hours/week x 
16 weeks/semester x 2 semesters/year). With this typical practice, 
the 3,000 hours of education can only be accomplished 
inapproximately 2.5 years. To complete 3 years of education, the 
remaining half year of education (aside from 2.5 years of aircraft 
maintenance courses) can be filled by courses that a diploma III 
student should take, i.e.12 credits of basic subjects (MKDU) 
which generally consists of Indonesian language, Pancasila, 

Citizenship, and Religion and 8 credits ofthe On The Job training 
(OJT) for 2-4 months as well as the Final 
Project.Therefore,licensed aircraft maintenance training is very 
appropriate combined with Diploma III. 

Diploma III student should take 110-120 credits that are 
scheduled for 6 semesters [7]. Onetheory credit equals to 1 hour 
class lecture, 1 practice credit equals to 2 hours of practical work 
in laboratory and workshop, whilst 1 credit OJT equals to 4 hours 
of practical work in the field/hangar/industry. Each credit can be 
accompanied by about 2 hours of structured activities and about 2 
hours of independent activity. The total practical hours for 
Diploma III for engineering program should be at least 70% of 
total hours (equivalent to 1627 hours). However, the portion of 
practice in the typical curriculum of Table 1 is around 59% for 
the A1, A4 licenses and 55% for C1, C2, C4 licenses. Thus, the 
above curriculum should be translated in accordance with the 
credit provisions of the Higher Education as follows: 

 
Table 2:Adoptingand designing training hours into credit hours under two scenarios 

Module 

Scenario 1 (Credit Hours) 

OJT (Hours) 

Scenario 2 (Credit Hours) 

A1, A4 C1, C2, C4 A1, A4 C1, C2, C4 

S T P S T P A1, A4 C1, C2, C4 S T P S T P 

M1 4 4 0 4 4 0 2 2 0 2 2 0 

M2 4 4 0 4 4 0 2 2 0 2 2 0 

M3 13 7 6 16 10 6 10 4 6 11 5 6 

M4 7 5 2 9 7 2 5 3 2 6 4 2 

M5 8 6 2 27 13 14 240 5 3 2 12 7 5 

M6 11 7 4 11 7 4 8 4 4 8 4 4 

M7 20 8 12 20 8 12 160 160 10 4 6 10 4 6 

M8 6 5 1 6 5 1 4 3 1 4 3 1 

M9 19 7 12 15 7 8 160 10 4 6 12 4 8 

M10 26 13 13 28 16 12 160 160 15 7 8 14 8 6 

M11 27 10 17 8 4 4 160 80 16 5 11 3 2 1 

M13 4 4 0 0 0 0 2 2 0 0 0 0 

M15 5 5 0 5 5 0 3 3 0 3 3 0 

M16 5 5 0 5 5 0 3 3 0 3 3 0 

M20 4 3 1 6 5 1 3 2 1 4 3 1 

M21 4 3 1 4 3 1 3 2 1 3 2 1 

Total Credit 167 96 71 168 103 65 640 640 101 53 48 97 56 41 
 

When translating Table 1 to Table 2 above, the authors assume 
common practice where 1 theory hour is translated into 1 theory 
credit hour, and 2 practice hours is translated into 1 practice credit 
hour.The authors also assume 16 weeks per semester, including 2 
hours of mid-test, but excluding final exams because it is a test 
under the authority's supervision. All credits are rounded up to 
make sure that CASR-required hours are met up. Under this 
typically normal operation or Scenario 1, a college needs a total 
of 167 credits for the basic aircraft maintenance program or 168 

credits for the basic avionics maintenance program. That is, 
ideally, S1/D4 is suitable to be combined with basic aircraft 
maintenance program because the number of credits under 
scenario 1 is close to credits required for S1/D4 program, i.e. 144-
160 credits. STPI Curugwas among the college that 
implementedaircraft maintenance program combined with 
bachelor’s degree. However, industry refused this program, 
because the industry urgently requiredlicensed graduates, and it 
thought that 4-year period was too long. Therefore, the industry 
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and higher education shift into scenario 2 where 2 theory hoursis 
translated into 1credit hour by making structured activities 
scheduled. Several practices are no longer scheduled at the 
workshop/lab, but in the industry through on-the-job training, 
especially module M5 (Electronics Instrument System), M7 
Maintenance Practice, M9 Aircraft Structure, M10 Aircraft 
Systems, and M11 Gas Turbine Engine. The number of hours of 
internship in various modules depends on the type of courses 
taken, whether basic aircraft or basic avionics program. When 
taking OJT of 4 months (640 hours), then the basic aircraft 
maintenance program takes 101 credit hours and the basic 
avionics maintenance program takes 97 credit hours. Because 
Diploma III requires 110-120 credit hours, the gap is enough to 
include 12 credit hours of MKDU in addition to several credit 
hours for the final project and OJT. Thus, the authors argue that 
Diploma III is the optimal academic level to be combined with 
the licensed aircraft maintenance training. 
 
3.0 RECOGNITION OF PRIOR LEARNING 
 
In order to respond to global challenges and to ratify various 
international conventions, namely the Asean Free Trade Area and 
the General Agreement on Trade in Services, the Indonesian 
government ratified [8] Indonesian Qualification Framework 
(IQF, or KKNI in Indonesian). IQF is a leveling in qualification 
framework that juxtaposes, equalizes, and integrates education 
sector, training, and work experience in order to award 
recognition to the competence obtained at work according to job 
positions in various sectors. By recognizing the qualifications of 
an experience worker, higher educationin Indonesia can reduce 
the gap in quality, capability, and the number of graduates and 
improve the relevance of the link and match between universities 
and industry as the user of labors graduated from universities. 

Recognition of qualifications for foreign and local human 
resources is one of the important points in IQF. According to 
IQF, a person with formal education, non-formal, informal, or 
work experience can be recognized for obtaining the qualification 
level to a maximum of professional/specialist or Magister level if 
she has reached the level of learning outcomes at specified level 
agreed nationally. This recognition for supporting lifelong 
learning is commonly called the Recognition of Prior Learning 
(RPL). 

Recognition of the level of certain qualifications can be 
awarded by universities after the applicant passes assessment test 
and education/in-classlearningwithin a specified period. RPL 
implements multi-entry multi-exit system, which means that a 
student can startfrom various levels of qualifications and can 
achieve a higher level of qualification as described by the 
following table: 

 
Table 3: Multi-entry multi-exit system in RPL 

Entry level Exit level of maximum recognition 
S1 + RPL Specialist, S2(T) 
D IV/S1(T) + RPL Specialist, S2(T) 
D III + RPL D IV, specialist 
D II + RPL D IV 
D I + RPL D III 
SMA/K/C + RPL D II 

Source: http://dikti.go.id 
 

Table 3 shows that RPL can recognize maximum an equivalent 
to 2 years of study. This recognition scheme will certainly attract 
thousands of mechanics in the field of aircraft maintenance 
witheducation level of senior high school (SMA/SMK). Most 
MRO in the Indonesiarequires a minimum education level of 
SMA/SMK. But the largest MRO in Indonesia, PT 
GMFAeroAsia,requires a minimum education level of Diploma 
III, although this requirement is fairly new within 1 or 2 years 
back. It means that there is a large number of experienced 
mechanics that may be very interested in using RPL scheme to 
access higher education. However, until now, universitieshave not 
responded to this demand. Thus, the application of RPL will be 
an important breakthrough for life-long learning in aeronautical 
engineering major in Indonesia. 

Currently, there are several universities in Indonesia opening 
formal education through RPL scheme targeting engineering and 
health, except aeronautical engineering. The terms and procedures 
for the implementation of RPL program have been articulated 
byDikti [9]. RPL assessment steps are usually as follow: 

a) The college formulates competency standards 
b) The college forms a team of assessors  
c) The college transfers credits from the applicant’s 

previous diploma 
d) The team of assessors evaluates the applicant’s 

competence based on her work portfolio, certificates, 
supervisor’s reference, and history of previous 
education/training. The work portfolio should explain 
not only the products/results she has achieved, but also 
the process and contribution of her involvement, the 
application of her scientific work, reflections and 
lessons acquired during the specified minimum duration 
of her work experience 

e) The team of assessors carries out interviews, skills tests 
and work simulation to gauge RPL-based credits 

f) The team of assessors recommendsthe prospective 
student a lecture program if necessary 

Recently, the focus of RPL has been on the applicant’s specific 
competences, rather than her general experience or her ability to 
study as were the focus previously during the 1950s to 1970s 
[10]. Higher educationusually chargesstandardizededucation fees 
for students of RPL scheme if she must take additional courses. 
The college also charges fees per credit earned under RPL 
assessment scheme. 

One problematic issue involved in RPL implementation 
includes the difficulty of establishing equivalencies between 
different kinds of experience [11]. However, this problem can be 
minimized because the aircraft maintenance training program and 
curriculum are standardized and closely supervised by the 
authority (DGCA) so that can the license and the curriculum can 
be directly compared with the level of education up to bachelor’s 
degree (D4/S1). Because of restrictions in maximum recognition 
of RPL (table 3), for technicians with senior high school 
education level, the maximum recognition of RPL is Diploma II 
(D2). Therefore, to facilitate the implementation of RPL, basic 
license of the aircraft or avionics maintenance can be used as a 
substitute for the skill test and simulation work to assess RPL-
based credits and earn at minimum DII degree. That is, the basic 
license itself can be used as collateral for the recognition of 
higher academic levels. This practice can be very well supported 
considering that the aircraft maintenance courses has become the 
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biggest part of aeronautical engineering curriculum. This scheme 
of recognizing the training organized by the Ministry of 
Transportation outside the supervision of the Ministry of 
Education and the Ministry of Religious Affairs as a basis for 
granting an equivalent degree is potentially implemented [12]. 

In the next stage of a mechanic’s career path, it is quite 
common that a technician with a basic license is obliged to 
participate in a technical training for a specific type of aircraft, 
also called type training in order to take a rating test and obtain 
aircraft maintenance engineer license (AMEL). Only those with 
AMEL can receive a heavy responsibility for releasing an aircraft 
to air. Therefore, RPL can also be implemented to recognize this 
type training to reduce credits that must be taken by an 
experienced technician. No matter how small her chance to 
improveher academic level, the newly recognized academic level 
will certainly affect her future career and her welfare. Thus, RPL 
scheme does not only meet the needs of the industry for a higher 
quality workforce, but also provide opportunities for technicians 
to access higher education without age limit. Not surprisingly, 
participants of RPL are mostly the elderly [13]. To improve the 
implementation of RPL in Indonesia that is relatively new, the 
colleges in Indonesia should take a benchmark such as the Europe 
that has nearly half of a century time horizon education initiative 
[14]. 

Another limitation in the implementation of RPL is the fact that 
probably only three universities in Indonesia that areeligible 
according toDikti’s criteria, that is the University of Nurtanio, 
STPI Curug and ATKP Surabaya. All three campuses have held a 
license as an Aircraft Maintenance Training Organization 
released by DGCA. The small number of colleges can be seen as 
an opportunity as well as a challenge in the implementation of 
RPL in the field of aircraft maintenance in the future. 
 
 
4.0 CONCLUSION 

 
To meet the high demand of aircraft maintenance technicians in 
Indonesia, higher education redesigns curriculum to fit the needs 
of aircraft maintenance industry. Higher education has made 
drastic changes to align its standards of practices under 
Presidential Decree No. 8/2012 KKNI with industry standards 
under the Civil Aviation Safety Regulations (CASR) CASR Part 
147 and Part 65 recommended by the Directorate General of Civil 
Aviation (DGCA), the Ministry of Transportation of Indonesia. 
By analyzing a typical aircraft maintenance and avionics 
maintenance curriculum, this study finds that the Diploma III is 
the most suitable academic level for higher education to adopt the 
curriculum, Although the program can actually be expedited to 
two-year diploma program or be extended to a bachelor's degree 
program. 

By analyzing the basic aircraft and avionics maintenance 
curriculum, this paper finds that the basic licenses held by 
thousands of technicians in Indonesia may be translated directly 
to improve their academic level using recognition of prior 
learning (RPL) scheme. Thus, RPL is very potential to be 
implemented in Indonesia to not only meet industry demands but 
also enhance social equity, access and inclusion in higher 
education. The implementation of RPL would be a breakthrough 
in the field of Aeronautical Engineering of Indonesian education 
system to bridge the gap between academic degrees and industry 

standard licenses. Last but not least, this paper proposes some 
guidelines to facilitate an effective implementation of RPL. 
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