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Abstract  
MOOCs have proven to be an effective tool in some aspects of on-line open education. However, they 
still have problems such as high dropout rates, low student motivation and low interest in the provided 
certification by the labour market. This paper introduces several initiatives developed by the authors 
from 2012 to 2016 to try to solve these problems. Among these initiatives there are MOOCs devoted 
to provide VET qualifications on cloud computing and Internet of Things programming; MOOCs to 
improve practical skills acquisition through the use of remote labs; and the use of best app contest and 
communities to increase student motivation. 
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1 INTRODUCTION 
The MOOC concept started in 2008, when George Siemens [1] and Stephen Downes created what we 
may call the first MOOC: “Connectivism and Connective Knowledge”. In autumn of 2011 more than 
one hundred and fifty thousand persons joined a course offered by Stanford University. 

UNED started with MOOCs very early, in 2012, pioneering the spanish-speaking market with the unX 
experience. The extended experience in MOOC production as well as the high number of students 
that have followed them has been awarded in several occasions. Moreover, the experience in the field 
of Engineering Education [3], has given the institution a valuable know-how that we can provide in this 
development. 

The present paper describes the experience of the IEEC department of UNED around MOOCs to try 
to solve some the common problems such as high dropout rates, low student motivation and low 
interest in the provided certification from the labour market.  

Thus, the paper introduces several initiatives developed from 2012 to 2016 to try to solve these 
problems. Among these initiatives there are MOOCs devoted to provide VET qualifications on cloud 
computing and Internet of Things programming; MOOCs to improve practical skills acquisition through 
the use of remote labs; and the use of best app contest and communities to increase student 
motivation. 

The paper is organized as follows: Section 2 describes the use of MOOCs as a tool towards 
professional certification. Section 3 describes the design of MOOCs focused on practical activities, 
including the use of a remote laboratory inside the MOOC and a MOOC that requires the student to 
have certain hardware devices to follow the course. Section 4 explains the use of best ideas contests 
with awards inside a MOOC as a tool to motivate students to finish the course. Section 5 describes the 
experience in a community-oriented platform for MOOCs. Finally section 6 highlights the main 
conclusions obtained from all these experiences. 

2 PROFESSIONAL CERTIFICATION-ORIENTED MOOCS 
MOOCs continue to get more students everyday. However, the value of the certificates provided to 
those students finishing them are not usually valid in the labour market. For that reason, UNED is 
currently working in two european projects (IN-CLOUD and IoT4SME) to develop professional 
qualifications based on MOOCs. These training programs are focused on innovative technologies 
such as cloud computing and Internet of Things, both of them applied to SMEs [2]. Based on detailed 
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needs and professional skills analysis several courses are being created to cover the current needs on 
both cloud computing and Internet of Things learning. 

The resulting courses will be associated to a set of VET (Vocational Education and Training) 
qualifications at different levels. VET is an initiative fostered by the European Comission to have a 
common academic credit framework for vocational training certification. Thus, thanks to these courses 
students will be able to update their technical skills, improve their employability opportunities and get 
certifications of their acquired knowledge.  

This training programs will be basically delivered through quality video lessons [3] included in 
multilingual didactic materials in 6 European languages: English, Spanish, German, Greek, Italian and 
Portuguese. Additionally to the practice-oriented video lessons other didactic resources will be 
provided, such as video interviews and show cases. These resources will show practical applications 
of cloud computing technology and Internet of Things into companies, public administration and 
Universities.  

Concise and effective video Interviews (max length 15 min each) will be carried out at distance by all 
the partners and recorded in terms of videos, that will be available on the project website. People to be 
interviewed will be selected by the partners at national and international level in Europe and USA. 
Experts, ICT specialists, managers of ICT infrastructures, researchers, managers of companies and 
public administrations, experts in technological innovation, creators of ICT start-ups can be among the 
potential interviewed people.  

Showcases will present practical examples of introduction of cloud computing technology into 
companies and public administrations in order to enhance their services and efficiency. Showcases 
will be produced in English in terms of texts that will be available on the project website. Each 
showcase will present the characteristics of target, the reasons why it decided to adopt cloud 
computing technologies in its infrastructure and an analysis of the obtained benefits.  

Regarding the training courses, they will be produced in different languages and addressing different 
aspects of Cloud computing. The courses will have different targets (companies, public bodies and 
people in general) and will be created by Universities, SMEs and experts of the sector (work based 
learning).  

3 PRACTICE-BASED MOOCS 
Other common problem when designing MOOCs related to practical topics is how to address the 
practice activities [4] [5]. This is very common on engineering MOOCs.  Distance and on-line 
education has solved this problem implementing virtual and remote labs into the virtual courses [6]. 
However, the massive component of MOOCs makes very complicated the use of remote laboratories 
because they usually have some kind of access limitation.  

Thus, our group tried to integrate real remote access experiments in a MOOC dedicated to basic 
electronics. The chosen remote laboratory to be included in the MOOC was VISIR (Virtual Instrument 
Systems in Reality), which allows up to 16 students at the same time making use of the lab [7]. Figure 
1 shows a screenshot of the remote lab with the setup of one of the proposed practices.  

However, 16 concurrent uses are not enough in a massive course. These concurrent access problems 
were solved implementing a scheduling service that allowed students book a slot time to perform their 
practices.  
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Figure 1: A possible VISIR’s breadboard setup for module 4 in MOOC 

Figure 2 shows a screenshot of the platform with one of the videos. In this case the instructor was 
filmed using the remote lab in a smart board. 

 
Figure 2: Screenshot of one of the videos in module 2 

The course was launched in April 2013, being the first international MOOC published for 
experimentation with real analogue circuits through the Web using a remote lab for electronics. It has 
had several edition since then under the Spanish UNED COMA platform initiative: one of them during 
5 months with more than 3000 participants enrolled and the other one during 3 months with more than 
1000 participants.  

The general learning goals of the MOOC, as established at the initial web page are:  

• Experimental verification of the laws governing the behavior of electric and electronic circuits. 

• Gaining practical competences in basic electric and electronic circuits, by using a lab with real 
components.  

• Gaining practical competences in the use of the usual equipment in such laboratories.  

• Improving the knowledge for designing electric and electronic circuits. 

• Increasing the use of simulation tools used in the process of electronic circuits design. 

The high number of participants demonstrates that these kinds of practical MOOCs can raise interest 
in a wide audience. However, the dropout rate in this course was quite high. Around 5% of the 
students enrolled managed to finish the course. Probably the main reason of this low rate is because 
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the MOOC was focused mainly in scaffolding the practical skills acquisition and it did not provide any 
theoretical content. Students should have the theoretical knowledge before enrolling. 

Other, more technical, research objective was to measure the ability of the new queue administration 
system developed for integrating VISIR that allows theoretically a maximum of 16 simultaneous users. 
We can say the MOOC had no problems with this system, but it is important to point out that the 
number of users was low and the maximum time slot allowed was 1 hour per time, so we think our two 
cases do not let us to obtain really concluding data. 

A first conclusion is that the idea of building a MOOC dedicated to real basic electronic practices by 
using the remote lab VISIR was interesting for many different people, as demonstrated by the number 
of enrolled participants. 

Also we can conclude that if we offer a completely open, without prerequisites, non-general, specific 
technical MOOC, this is really going to be used only by people with the real prerequisites. In that 
sense, the use of the MOOC only for a selected group of people (for instance, students at an 
electronics subject in a grade) is a good idea, Following this idea, our MOOC would be a good part of 
a blended learning solution, as demonstrated by the results of our grade students group in the second 
edition of the MOOC. 

Along with this electronics MOOC, we launched other practice-oriented MOOC in 2016 for 
programming a Waspmote. This is a device designed for the Internet of Things. In this case, we did 
not provide a remote lab but suggested the students to buy the device. This also caused a high 
dropout rate, as many students enrolled but decided not to buy it. 

4 MOTIVATION IN MOOCS THROUGH BEST IDEAS CONTESTS  
We have been working for years in this high dropout rate problem. In 2015 we published a course for 
"App development and entrepreneurship with App Inventor" in the MiriadaX platform with around 
6.000 enrolled students. 

The audience of this course was users interested on mobile app development without technical 
knowledge. Thus, one of the possible problems to face was that many students may leave the course 
because their digital literacy may not be enough to follow the course. The special feature of this 
course was that it included a best app contest with some awards at the end of the course, so many 
students felt motivated to finish the course to participate in the contest. 

Thanks to this contest the completion rate was around the 20% of the enrolled students. Obviously not 
all the students that finished the course participated in the con-test, but probably the contest was a 
good motivation for them. 

5 COMMUNITY-CENTERED PLATFORMS   
Other motivation that we tried to include in our MOOCs was the incorporation of the community factor. 
We designed a MOOC platform aimed at fostering an entrepreneurial community across Spain and 
Latin American countries, where students may share experiences through a virtual global learning 
platform. The concept of community development [8] transcends the very concept of MOOC. In this 
Community every member can learn, contribute and enrich it progressively, adopting different roles. 

The main aim of the courses and the community was to foster a highly skilled workforce in today’s 
digital economy and drive employability and entrepreneurship among unemployed young adults in 
Spain and Latin America. The final goal was to demonstrate how the mobile technologies introduced 
can foster a Spanish entrepreneurial community on mobile app development, create new business 
opportunities for young people and overcome the deficit of digital entrepreneurs in Spain and Latin 
America.  

Several courses related to mobile app development were launched in 2012 and 2013 with this 
philosophy through the UnX and WePrendo MOOC platforms and obtained more than 14.000 
students.  
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6 CONCLUSIONS 
MOOCs will have to go on innovating and evolving to be able to engage students and become a really 
useful tool for the labour market. Authors have introduced several methods to achieve these 
objectives: the design of VET official certifications; the implementation of remote labs in the MOOCs 
for improving practical skills acquisition; and the use of communities and contests to increase student 
motivation. 

Authors have learned useful conclusions from these experiences. The first one is that students need 
to provide both theory and practice resources to provide a balanced learning experience. Secondly, 
authors have discovered that contests are a useful tool to increase motivation but requires extra work 
load. Finally, authors consider communities as an important element in the MOOC ecosystem, but 
they can not used in all platform. It strictly depends on the MOOC platform choosen. 
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