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1. Context 

This Pilot Experience aims to address the common problem of the mismatch of skills, as acquired through 

education and as matching the needs of companies. It does so through the development of two MOOCs (Massive 

Online Open Course) focusing on maritime and naval matters. 

A MOOC is an open access course aimed at an unlimited number of participants. There are no geographical or 

social barriers, the only requirement is to have internet connection. Furthermore, there are no previous 

requirements for admission and the completion of the course is free of charge1, 2, 3,4. 

The purposes of a MOOC are very wide5,6,7 although they can be summarised as: 

• Support for educational transformation. 

• Support for students entering the university. 

• Attract international students at bachelor (BSc) or master (MSc) level. 

• Lifelong learning (LLL). 

• Promoting employability. 

MOOCs are structured in modules (usually 5 to 7) with a duration of one module per week. Each module should 

contain short videos explaining the lesson, at least one evaluation test, additional readings or other 

complementary materials and a forum to allow interaction with other users and instructors.  

From the educational point of view, MOOCs are categorised as non-formal learning. This fact is very important 

because it means that the knowledge is acquired through planning activities but is not explicitly structured 

according to learning objectives, learning time or learning support. Furthermore, there is no standard procedure 

to evaluate the acquired skills. In consequence, the mechanisms for recognition of the learning achievements of 

MOOCs include the following: 

1. Digital badges. 

2. Statement of accomplishment. 

3. Certificate of completion or certificate of participation. 

The target users were the following: 

• Engineering and VET schools: engineering and VET students. 

• Engineering companies, mainly naval related: engineers and technicians. 

• Defence training centres, mainly navy related: military personnel and civilians working for defence. 

  

                                                                 
1 Jansen, D., & Schuwer, R. (2015). Institutional MOOC strategies in Europe: Status report based on a mapping survey conducted in October - December 2014 
2 Sandeen, C. (2013). Integrating MOOCS into Traditional Higher Education: The Emerging “MOOC 3.0” Era 
3 Schuwer, R., Gil-jaurena, I., Aydin, C. H., Costello, E., Dalsgaard, C., Brown, M., … Teixeira, A. (2015). Opportunities and Threats of the MOOC Movement for 
Higher Education: The European Perspective. International Review of Research in Open and Distributed Learning, 16(6), 20–38. 
https://doi.org/https://doi.org/10.19173/irrodl.v16i6.2153 
4 Witthaus, G., Inamorato dos Santos, A., Childs, M., Tannhäuser, A.-C., Conole, G., Nkuyubwatsi, B., & Punie, Y. (2016). Validation of non-formal MOOC-based 
learning. An analysis of assessment and recognition practices in Europe (OpenCred). EUR 27660 EN. JRC Science for Policy Report. 
https://doi.org/10.2791/809371 
5 Epelboin, Y. (2013). MOOC in Europe, (July), 1–8 
6 Epelboin, Y. (2014). MOOC 2014: should universities enter the competition? EUNIS Journal of Higher Education 
7 Pomerol, J.-C., Epelboi, Y., & Thoury, C. (2015). MOOCs. Wiley 
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2. Overview of the MOOCs 

The objective of this Pilot Experience is the assessment of an online learning tool, namely a MOOC (Massive 
Open Online Course), for upgrading the skills of engineering staff in the shipbuilding industry. 

Initially a single MOOC was planned, focused on Industry 4.0 and shipbuilding, but after consulting some UDC 
MOOC Experts, it was decided to develop two separate MOOCs due to the extensiveness of the topics so, in the 
end, the original course entitled “Application of Industry 4.0 to Shipbuilding” ended up split into two parts: 

 MOOC 1: Shipbuilding & Industry 4.0, which is a hot topic nowadays in the shipbuilding sector. 

 MOOC 2: Integrated Logistic Support in a 4.0 environment. 

After carrying out some surveys as well, we found out that its strengths would be the following, making the Pilot 
Experience interesting and useful: 

 Oriented towards Senior and Junior Technicians, and students. 

 E-learning, removing the need for personnel to dedicate time to train other people. 

 Native language (on the first approach, to be translated later on). 

The courses were, on this occasion, launched in two platforms: 
a) MiriadaX8: a MOOC platform recognised by the European Commission9. It is committed to promoting 

high-quality knowledge in Spanish and Portuguese, and it has more than 100 educational partners; 

b)  Ocean Training10: a Moodle-based platform developed by the University of Ghent to host (mainly) their 

own ocean-related online courses, lent to us to create our own course, and powered by Marine 

Training, a platform dedicated to Marine education and training (set up in 2013 as one of the services 

of the European Marine Biological Resource Centre (EMBRC) and also hosted by University of Ghent). 

In this way, we were able to guarantee that the courses would reach the target audience. 

The methodology of this Pilot Experience consisted of: 

 Creation of the course contents, which are focused on how to upgrade some shipbuilding tools from 

the traditional methodology to the industry 4.0 philosophy. 

 The experience of certain UDC researchers and VET students who were at the CT office as part of a Dual 

VET training programme, and who enjoyed the course as a Beta launching pad. So, the PE was tested 

prior to its official launching. 

 Diffusion and distribution of the course. 

 Assessment of the course. 

 Analysis of the results. 

An important expected output of this Pilot Experience is the assessment of MOOCs as a useful tool for training 
people in the shipbuilding industry. Thus, verifying whether they are an appropriate learning tool for the 
shipbuilding industry is one of the main objectives of this PE. 
  

                                                                 
8 https://formacion.miriadax.net/ 
9 Witthaus, G., Inamorato dos Santos, A., Childs, M., Tannhäuser, A.-C., Conole, G., Nkuyubwatsi, B., & Punie, Y. (2016). Validation of non-formal MOOC-based 
learning. An analysis of assessment and recognition practices in Europe (OpenCred). EUR 27660 EN. JRC Science for Policy Report. 
https://doi.org/10.2791/809371 
10 https://oceantraining.eu/moodle/ 

https://oceantraining.eu/moodle/login/index.php
http://marinetraining.eu/node/4621
http://marinetraining.eu/node/4621


MATES Layman Report – MOOCs on Industry 4.0 and the shipbuilding sector 

6 

2.1. Aim of the courses 

The aim of this Pilot Experience is to upgrade traditional shipbuilding tools to 4.0 industry level, as this was 

identified as a real need within that sector. There is a huge gap between what is taught in universities, training 

centres, etc. and what companies really need regarding this topic. This PE is intended to test out whether this 

gap can be filled (at least partially). 

The specific objectives of the courses are the following: 

 MOOC 1: “Shipbuilding and Industry 4.0” 

This course was delivered in Spanish, in the first approach, by the Universidade da Coruña (University of A 

Coruña, UDC) and CT Ingenieros. The course addresses the main concepts of Industry 4.0 from the perspective 

of its application to shipbuilding. The application of technologies such as Internet of Things (IoT), Big Data, Data 

Analytics and Data Mining, Augmented Reality or Mixed Reality systems, Additive Manufacturing or 3D Printing, 

Cybersecurity, Collaborative Robots and Simulation in the sector were analysed. 

 MOOC 2: “Integrated Logistic Support and Industry 4.0” 

The course “Integrated Logistics Support and Industry 4.0″addresses the main concepts of Integrated Logistics 

Support from the perspective of its application to naval (military) construction. The course looks at how 

Integrated Logistics Support is being updated through existing and emerging technologies. The virtualisation of 

the discipline is analysed through technologies such as Augmented and Virtual Reality. The application of 

especially relevant concepts such as single data and the emergence of international specifications such as 

S1000D were also covered. The course was provided in Spanish. 

Both courses also have subtitles in English, to reach a wider audience. 

 

 

Summary of Participants Engaged in the MOOCs 

  MOOC1 MOOC2 

 
Hours of Training 20 10 

 Participants 485 
40  

(10 from CT & 30 from 
OceanTraining) 

 
Countries reached 5 4 
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3. Achievements 

The MOOC Pilot Experience proved that MOOCs are useful tools also for the Shipbuilding sector and therefore 
it can be taken up in different geographic locations where similar activities can be designed and developed. We 
outline here the available materials and their main impact. 

3.1. Developed contents 

In order to carry out the Pilot Experience the following materials were developed, i.e., the course contents 
(videos and additional readings). These materials form an exemplar which can be replaced by other videos or 
additional readings of any other topic on which the MOOC is to be developed. 
 

Two MOOCs addressing capacity building on industry 4.0 for the shipbuilding sector 

 

 
MOOC1: Shipbuilding and industry 4.0 MOOC2: Integrated Logistic Support & 

Industry 4.0 

Learning outcomes 

Participants learned the basic concepts of 

Industry 4.0 philosophy, its enabling 

technologies and its application to shipbuilding 

sector, such as the digital twin, the Industrial 

Internet of Things, and different applications of 

robotics. 

Learning outcomes 

Attendees acquired basic knowledge on ILS and its 

update that is gaining momentum sponsored by 

navies worldwide. 

 

Additional materials Additional materials 

Module 1: Industry 4.0 (Spanish) 
Module 2: Enabling Technologies (Spanish) 
Module 3: Shipbuilding 4.0 (Spanish) 
Module 4: Maritime area 4.0 (Spanish) 

Accessible enrolling the course at 
https://oceantraining.eu/moodle/course/view.php?i
d=33 

 

3.2. Results 

The pros and cons in the use of Miriadax vs Ocean Training platform (led by UGent) were the following: 

PROS 

 MiriadaX is a well-established and well-known platform, with a wide audience in the Spanish-speaking 
world. This guarantees that any course you publish with them will have a big audience. 

 The platform recently changed its format, which enabled us to create the course from scratch. 

https://www.youtube.com/playlist?list=PLx_KmIUlGdWWM4-p8fOFvxF2_SKODnHrI
https://www.youtube.com/playlist?list=PLHwxxiqV71i-hIROwrqrYsYlGRFFK_ZiT
https://www.youtube.com/playlist?list=PLHwxxiqV71i-hIROwrqrYsYlGRFFK_ZiT


MATES Layman Report – MOOCs on Industry 4.0 and the shipbuilding sector 

8 

 Ocean Training is an authentically friendly platform. Creating a course within it is very easy, with lots of 
functionalities and options. 

CONS 

 This option is not as well known as MiriadaX, and so the number of enrolled people was lower. This 
could however be related with the fact that the topic was much more specific topic than that of the 
first MOOC.  

After the first edition of the two MOOCs, over 500 people were involved. The results from the posterior surveys 
are the following: 

For MOOC 1: 

 485 participants enrolled: 

o 93 in Beta launching, within the UDC and CT engineering staff 

o 392 people in MiriadaX first edition 

 150 participants finished all modules and 119 of them completed the evaluation survey. 

 The predominant education levels are M.Sc. and B.Sc., whereas VET students represented only 10% of 
the total 

 

 Regarding the course format and content satisfaction (rating from 1 to 10), 77% rate both the format 
and the content above 7, with 22% giving the top mark (10) for the format and 23% the top mark for 
the content. 

 

ESO
2%Bachiller

17%

VET
10%

BSc
27%

MSc
38%

PhD
5%

Other
1%

Education Level

ESO Bachiller VET BSc MSc PhD Other

5; 11%

6; 13%

7; 16%

8; 18%

9; 20%

10; 22%

Course Format satisfaction 
(out of 10)

4; 9%

6; 14%

7; 16%

8; 18%

9; 20%

10; 23%

Course Content 
satisfaction (out of 10)

Figure 1: Education level of participants in MOOC1 

Figure 2: MOOC1 content and format rating 
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 Regarding the usefulness of the course with respect to industrial and naval sectors, 83% of the 
participants found the courses useful for their sector: 

For the MOOC 2: 

 30 participants enrolled via Ocean Training. 11 participants completed it and gave feedback about it. 

 10 people (from different disciplines) took the course internally at CT engineering. All of them 
completed the course. Part of the content was shared with clients who requested more information 
related to this topic. 

 The predominant education levels are MSc. and BSc. and PhD. representing 13% of the total. 

 

 Regarding the course format and content satisfaction (rating from 1 to 10), most ratings are above 7 
regarding format and content; 37% gave the top mark (10) for the format and 31% the top mark for the 
content. 

 

 Regarding the usefulness of the course with respect to industrial and naval sectors, 78% of the 
participants found the courses useful for their sector. 

13%

7%

40%

27%

13%

Education Level

Bachiller VET BSc MSc PhD

8; 30%

9; 33%

10; 37%

Course Format satisfaction 
(out of 10)

6; 18%

8; 24%

9; 27%

10; 31%

Course Content satisfaction 
(out of 10)

Figure 3: Education level of participants in MOOC2 

Figure 4: MOOC2 content and format rating 
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This would prove, at least from our “sample” data, that these MOOCs are perceived as a useful tool for improving 
training in the shipbuilding industry (the naval/maritime/nautical sectors and its industrial value chain) that we 
wanted to assess. 

This statement was endorsed by the opinion we received from the experts: 

 All the experts and project partners who were surveyed found that they would be interested in 
developing similar activities within their respective networks. 

 They found the PE format attractive.  

 The chosen topic was rated (by experts and partners) as very relevant, being aligned with several MATES 
objectives: there was better alignment of industry needs and occupational profiles with training and 
curricula, validation of training and education pathways for effectively increasing employability and 
career opportunities… 

 

3.3. Main Impact 

The impact of this PE was immediately visible: immediately after finishing the recording of the videos, some 
managers from different sections inside the company started asking to use them as a training tool for their 
teams.  

OUTCOMES 

 It constitutes and establishes an accessible training method, that is both money and time saving: the 
students “train themselves”, eliminating the need for a “real time trainer” to explain the lecture. This is very 
useful in the case of newly arrived employees.  

• Useful tool for upskilling staff within a company. It bridges the gap between education and industrial 
needs: this is one of the strongest points of the developed tool, since it allows newly arrived employees or 
colleaguesto be trained in a certain discipline. For instance, a draughtsman wouldn’t necessarily know about 
shipbuilding terms, or a naval architect wouldn’t necessarily know about ILS. This way, they can be easily need 
into a company’s disciplines that are new for them. 

Future Prospects: 

 In the near future, MOOC 1 second edition will be launched at MiriadaX 

 MOOC 2 is (and will be) available at Ocean Training 

 Some CT engineering sites are about to use the material for internal training: at first, in naval-related 
sites in Spain located in Cádiz and Cartagena and that involve around 150 people in total 

 The content will be shared with Defence training centres. The first to be approached will be the 
following: 

o Escuela de Especialidades Antonio de Escaño: located in Ferrol and specialised in telecoms, gun 
systems and energy and propulsion systems. 

o Escuela de Especialidades de la Estación Naval de La Graña (ESENGRA): located in A Graña naval 
station (near Ferrol) and specialised in manoeuvring and navigation, administration and 
accommodation and catering. 
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4. European Added Value 

The shipbuilding sector (as well as the associated marine, maritime, naval and nautical sectors) is in real need of 

attracting new talent and a successful generational replacement. This comes together with the need to boost 

and promote education in those fields and to develop, at the same time, new capacities and skills that fit the 

current real needs of the related industry. 

For these reasons, all these (interrelated) sectors, including Offshore Renewable Energies (ORE), are in urgent 

need of developing training programmes addressing digitalization, green technologies and soft skills. 

This Pilot Experience looks to the promotion of gender balance, equity and inclusiveness11 in the training process 

by a transparency system of learning and evaluation, accessible by anyone and from anywhere with the added 

benefit of allowing a flexible schedule. 

The other EU policy objective that is targeted by this PE is the Key competences for Lifelong Learning, by 

providing relevant knowledge of the shipbuilding sector by means of a very new e-learning methodology that 

the best universities around the world are introducing in their own portfolio because of its potential12,13 . 

Through this PE, some of the detected Priority Lines of Action to try to find solutions for these issues have been 

addressed.  

The main lines addressed were: 

 Better matching of trainings to current needs in technical disciplines 

 Transversal skills within the training offer 

 Promoting the role of women 

 New digital technologies 

For those interested in developing a MOOC, it is recommended to take the following key learning elements into 

consideration: 

1. Planning is the key: These MOOCs have demonstrated to be an effective tool for upskilling staff but it 
requires management skills for it to be successfully developed. 

2. Useful for internal update: during the development of a MOOC new skills can be acquired (digitalization 

knowledge, soft skills, and also a deeper knowledge of the MOOC topic (e.g. all ILS engineers involved 

in MOOC2 learnt something new related to their discipline) and colleagues within the organization team 

are keen to enrol on it. 

3. Dissemination: MOOCs are more common within Universities, because they can provide useful support 

material for students year after year. In order to reach external participants dissemination is essential. 

                                                                 
11 https://eige.europa.eu/gender-mainstreaming/toolkits/gender-equality-training/what-gender-equality-training-get 
12 AlDahdouh, A. A., & Osório, A. J. (2016). Planning to design MOOC? Think First! The Online Journal of Distance Education and E-Learning, 4(2), 47–57 
13 Directorate-General for Education, Youth, S. and C. (European C. (2019). Key competences for lifelong learning. https://doi.org/10.2766/569540 

MARTINA VASCOTTO, Naval Architecture Teacher 
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 
the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 

 

 
 
.  
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