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Abstract  
The European Union Action Plan for the "Circular Economy Package" (2015) means the opportunity to 
transform the current economy paradigm and generate new and sustainable competitive advantages 
for Europe. However, ensuring a successful transition to the circular economy requires efforts on 
many different fronts and does not stop with delivering on actions put forward by the institution. The 
main driver of this transformation is a qualified workforce with positive attitude for acquiring new skills, 
in order to harness opportunities for employment and social dialogue. Since the key is to quickly and 
efficiently convey the new outlines of the sustainable economic development, specific platforms are 
needed for communication, dissemination and awareness-raising on the principles of circular economy 
and more specifically on awareness of use versus possession. In this sense, we believe that (Massive 
Open Online Courses) MOOCs are efficient for diffusion of new knowledge. MOOCs are based on 
connecting knowledge nodes and thus, if the number of nodes is greater, there is more possibility of 
incorporating new ideas for innovation. 

The objective of this work is to show the experience of a multidisciplinary group, applying 
methodologies based on Massive Open Online Courses (MOOC), sponsored by an internal initiative of 
learning-teaching innovation project, to achieve an efficient dissemination of the new knowledge 
(Circular Economy) in a timely and agile manner. 

We analyze the methodology efficacy for spreading the know-how among a broad spectrum of the 
population, both in terms of geographic differences and educational level via the implementation of a 
MOOC entitled “Environmental sustainability of organizations in the circular economy” developed by 
Universidad San Jorge (USJ). Since sustainability is a cross-cutting theme in various disciplines of 
formal education, to construct the circular economy MOOC project it was necessary to arrange a 
multidisciplinary team, involving teachers from different faculties and schools of USJ. On this way, in 
the practice development, experts from environmental science, chemistry, laws and engineering were 
involved. Consequently, due to these different research profiles, a high coordination was required in 
organization of contents and homogeneity in the methodology applied. 

As a result, from MOOC prototypes we have undergo in USJ, some actions have be derived to be 
included in specific communication campaigns on Circular Economy principles for citizenship, 
business sector and education sector (university, vocational training and schools). Thus these 
initiatives are adequate to be included in both, formal and continuing education programs. This involve 
re-imagining curricula and ways of teaching, conducting research across traditional subject silos to 
develop new technologies and business practices that work at the systems level. Therefore, results 
will orientate the design of future formal educational projects in USJ. Moreover, these project results 
lead us to believe that the relentless shift from closed educational platforms to open learning 
environments is going to benefit thousands of people around the world to quickly access new trends, 
procedures and success stories in so incipient topics as circular economy. 

Keywords: MOOC, circular economy, educational platform, assessing efficiency, environmental 
sustainability, open learning. 

1 INTRODUCTION  
The European Commission has adopted an ambitious Circular Economy Package to help European 
businesses and consumers to undertake a circular economy where resources should be used in a 
more sustainable way. Skilled workforce is the main driver of this transformation, which will take 
advantage of employment opportunities [1]. 

In recent times the university is being transformed due to different events, ranging from its 
incorporation into the European Higher Education Area (EHEA), the extension of methodologies such 
as collaborative work and the incorporation of ICT, in general, and Internet and web 2.0, in particular 
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[2]. In that sense, higher education is becoming a global activity. It seems that the trend is going to 
grow up. Massive online and open courses, known as "MOOC", have been considered in the literature 
as a revolution with great potential in the educational and training world [3].  

The most recent in the line of disruptive technologies are the Massive and Open Online Courses. 
Initiated in the course “Connectivism and Connective Knowledge” (CCK08) created by Siemens [4]. 
MOOCs have proliferated in recent years. The acronym reflects the most important characteristics of 
this type of courses, that is, they are online courses that leverage the learning potential of the 
distributed peer community on a large scale, through open practices [5]. 

Since the key is to quickly and efficiently convey the new outlines of the sustainable economic 
development and circular economy, specific platforms are needed for communication, dissemination 
and awareness-raising on the principles of circular economy and more specifically on awareness of 
use versus possession. In this sense, we believe that MOOCs are efficient for diffusion of new 
knowledge. MOOCs are based on connecting knowledge nodes and thus, if the number of nodes is 
greater, there is more possibility of incorporating new ideas for innovation. 

In other context, UNESCO considers that universal access to high quality education is essential for 
peace-building, sustainable social and economic development and intercultural [6]. Open Educational 
Resources (OER) provide a strategic opportunity to improve the quality of education as well as 
facilitate policy dialogue, knowledge sharing and capacity building [4]. 

There are some previous experiences in this thematic area: a revision of bibliography shows that there 
are 51 sustainability-related MOOCs, from September 13 to November 6 2014, of which 19 come from 
Edx.org (37.3%) and 16 from Coursera (31.4%) [7]. We highlight another specific example; in 2015, 
the Greening the Economy MOOC launched by Lund University attracted over 25,000 sign-ups [8]. 

2 OBJECTIVE 
The objective of this work is to show the experience of a multidisciplinary group, applying 
methodologies based on Massive Open Online Courses (MOOC), sponsored by an internal initiative of 
learning-teaching innovation project, to achieve an efficient dissemination of the new knowledge 
(Circular Economy) in a timely and agile manner. 

3 METHODOLOGY 
The project has developed following the phases (Figure 1): 

 
Figure 1. Methodology. 

1 Pre-project phase: definition and evaluation. Feasibility study (we have resources and time, is 
the MOOC format the right one for our course), and the opportunities (worth the investment). 
Creation of the work team. 

2 Design: this phase focuses on pedagogical design, but also introduces other lines of action 
related to technical aspects. 

a) Pedagogical design: curriculum with the sequential organization of the various 
educational resources (subject, videos, activities, support resources, establishment of 
evaluation methodology), animation plan (list of actions to involve the community as 
Newsletter, moderation of forum, social networks, establishment of medals, karma). 

b) Technical design: choice of platform and start of the MOOC learning environment. 

3 Creation: implementation plan (calendar), including actions of quality control. Modular and open 
content has been realized.  Videos with pedagogical content have been created, according to 
the following scheme: writing the script, selection of images that accompany the script, 
recording, graphic production, video assembly and platform repository. Perform the self-
diagnosis and evaluation system. 
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4 Development of the course on the platform: opening the course to students, content 
development, forums, chats and debates. Self-assessment, peer evaluation and final evaluation 
of the course. 

5 Feedback: course analysis, through indicators that allow us to assess the strengths of the 
course and aspects to improve. The success of a MOOC will be measured by the objectives of 
the participants, their interest and level of satisfaction, not so much by the predefined learning 
outcomes. 

4 RESULTS 
The project is framed within the following strategic lines of educational innovation established at 
Universidad San Jorge:  

• Educational paradigm based on learning and the student. 

• Integration of Information and Communication Technologies (ICT) in the teaching-learning 
process, with special attention to the technologies and uses of digital tools that develop 
students' digital competence, connect learning with reality beyond the classroom and enhance 
skills related to continuous learning  

• Creation and development of new formats and practices that increase and improve the virtual 
offer of USJ and take into account aspects of the other strategic lines (MOOCs). 

• Extension of learning beyond the classroom. 

• Participation of a transdisciplinary working group. 

This MOOC it is the first created by USJ. 

4.1 Working team 
For the implementation of the MOOC, a multidisciplinary working group was  arranged (Figure 2), and 
collaboration between different stakeholders: faculties, technical departments and suppliers. This is 
the first MOOC that is developed in USJ so it has been necessary to create a new work team specific 
to this project. 

 
Figure 2. MOOC working group. 

The teaching team was made up of experts in environment, assessing efficiency energy, law and 
chemistry, which usually develop their teaching work in the following centers of USJ: Faculty of Health 
Sciences, School of Architecture and Technology and Faculty of Social Sciences. 

It has also been required to request collaboration to different technical departments of the USJ, as a 
Teacher Innovation Department, which cooperated in the methodological design; Information Systems 
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Department, that covered information technologies, and Legal Department that advised in different 
legal matters related to contracts and image rights.  

The involvement of fifteen researchers from different specialties and the cross-cutting collaboration 
between various faculties and departments of the USJ, confer a multidisciplinary character to the 
project. In addition, the essential support of external service providers has assured the technical 
quality and  professional finish. 

"Submarino Film", an audiovisual production company based in Aragon (Spain), was selected to carry 
out production and post-production processes. The video production was developed in the studio of 
Faculty of Communication and Social Sciences which is endowed with everything required for an 
indoor professional filming.   

4.2 Selection of the course theme 
USJ has extensive experience on training in environmental management, energy, green chemistry, 
economics and law, through different degrees and masters developed in its faculties. Circular 
Economy is seen as a new business model expected to lead to a more sustainable development and 
a harmonious society [9]. So, the propose of circular economy topic could be  a good way to promote 
collaboration between different faculties and create synergies to generate new training courses that 
encourage sustainable development. After discussions in expert panels on the most suitable subject 
for a pilot studio, the definitive course chosen for a MOOC sample and that it could serve as a 
reference for other degrees and masters inicitives was: “Environmental Sustainability of organizations 
in the circular economy”. 

4.3 Teaching methodology 
The MOOC “Environmental Sustainability of organizations in the circular economy” was developed 
following the problem-based learning (PBL) methodology, since the collaborative learning by teams 
harnesses the openness and flexibility of a MOOC. With the use of this strategy the following 
advantages are obtained: 

− Promote the social responsibility of self-learning and the commitment to build your own 
knowledge. 

− Motivate participants to continue studying in the MOOC. 
− Develop a relevant knowledge base, characterized by depth and flexibility. 
− Develop new interpersonal skills. 
− Participants are encouraged to be part of a challenge (problem, situation or task) with an 

initiative. 
− Effective and creative reasoning is developed 
− Collaborative skills are encouraged, as members work together to achieve a common goal 

4.4 MOOC platform 
MOOC platform can be defined as an application software with essential functions integrated to 
provides service support for course recommendation, management and operation, design and content 
creation, teaching-learning methodology and challenges, assessment and learning outcome, inter alia 
[10]. Several MOOC platforms were screened for the compromised study goal. The numerous 
alternatives found show that MOOC solution for creating and managing online courses is a very 
fashionable trend in the e-learning industry. After a previous selection, the analysis was focused in 
these eight platforms: 

• Futurelearn:  MOOC open-source courses powered by Open University (Great Britain), followed 
by other UK universities: Birmingham, Bristol, Cardiff, East Anglia, Exeter, King's College 
London, Lancaster, Leeds, Southampton, St Andrews and Warwick 
(http://www.futurelearn.com) 

• MIRIADAX [11] aimed at Spanish university community, is promoted by Universia, Telefónica 
Learning Services and the CSEV Foundation. Some of the main resources offered are: a 
directory of courses and universities, a self-managed course creation environment, tools for 
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course monitoring and management (including learning analytics), student interaction tools 
(social learning) and Open Badges for accreditation and motivation. 

• Aprendo is a free software solution for the creation and management of MOOC, whose 
development community and source code are accessible on the OpenMooc site. It is promoted 
by the National University of Distance Education of Spain (UNED), Telefónica, Universia and 
the CSEV (Superior Center for Virtual Teaching). Among the platform's features are the self-
assessment activities and the tools to assess progress in learning (https://github.com/ 
OpenMOOC) 

• Coursera provides courses designed by leading professors from several universities in 
Pennsylvania, Michigan, with 33 partner universities, 121 courses and more than one million 
students (https://www.coursera.org/) 

• Lore is defined as a community of curious people, covering all disciplines, countries and ages. 
As a platform for learning within the framework of a new space for education. "We need a place 
where everyone can freely teach and learn, and in which we can invent new ways to educate 
and update the best of the past," say those responsible. Access: http://lore.com/ 

• EdX, powered by Massachusetts Institute of Technology and Harvard University, is very well 
settled in both institutions. (https://www.edx.org/) 

• UniMOOC is based on Google Course-Builder and oriented to the enterprise. It is sponsored by 
Spanish universities such as the Menéndez Pelayo University, the University of Murcia and the 
University of Alicante (http://iei.ua.es/mooc-emprendimiento/) 

• Udacity is a free virtual university created by Sebastian Thrun, professor of Stanford University 
and specialist in Artificial Intelligence. Its first course exceeded 180,000 registrations 
(http://www.udacity.com/) 

After the comparative analysis process, MIRIADAX [11] was assessed as the Open Course platform 
more adequate for the propose of this project, since this platform offers a reference structure for the 
realization of the elements of a MOOC, such as materials (audiovisuals, complementary material, self-
assessments, etc.) accreditation and empowerment of a MOOC (through mail, forums, blog and wiki).  

4.5 Course syllabus 
The course takes place over 4 weeks, as the figure 3 shows.  

 
Figure 3. Course Syllabus. 

To begin, the concept of sustainability and sustainable business is developed. In the following week, 
tools for achieving sustainability are analyzed, such as life cycle, ecodesign, green chemistry, energy 
efficiency, and circular economy. In the third week of the course the strategies for sustainability are 
studied as management indicators, carbon footprint, water footprint and synergies of management 
systems. Finally, we analyze the importance of communicating progress in sustainability through 
sustainability reports and social networks and how to avoid greenwashing. 
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4.6 Other similar experiences 
The teaching team has carried out a review of MOOC whose theme is about sustainability and circular 
economy. 

Table 1.  Other similar experiences 

Name Language Platform Year 

“MOOC on sustainability” English http://developpement-durable.epfl.ch 2017 

“Design Cradle to Cradle Certified 
Products for the Circular Economy” English http://www.c2ccertified.org 2017 

“Movilidad inteligente y sostenibilidad” Spanish http://www.moocciudadesinteligentes.es/ 2017 

“Introducción a la sostenibilidad” English https://www.coursera.org 2017 

“The Age of Sustainable Development” English https://www.coursera.org 2017 

“Sustainability through Soccer: Systems-
Thinking in Action” English https://www.coursera.org 2017 

“Sustentabilidad y Economías Sociales” Spanish https://www.coursera.org 2017 

“Strategy and the Sustainable Enterprise” English https://www.edx.org 2017 

“Circular Economy: An Introduction” English https://www.edx.org 2015 

“Sustainability, Resilience, and Society” English https://www.edx.org 2017 

“Circular Economy” English https://www.edx.org 2016 

“Economie circulaire et innovation” French https://www.fun-mooc.fr 2017 

“Le développement durable, un levier de 
croissance” French https://www.fun-mooc.fr 2017 

The result of the search indicates that there is a relatively small number of MOOCs related to 
sustainability and circular economy. Most of these MOOCs are taught in English, although they are 
also taught in other languages (Spanish and French). It has not been possible to carry out a detailed 
analysis of the contents of each of these MOOCs. Analyzing the titles of the modules, we see that the 
topics treated are substantially different. Some focus on issues of sustainability and others in the 
circular economy. 

The main difference with our MOOC, is that the MOOC ”Environmental Sustainability of organizations 
in the circular economy” puts the focus on the organizations and its relationship with sustainability and 
the circular economy. 

5 CONCLUSIONS 
• In order to carry out a MOOC, it is not only necessary the participation of a teaching team, it is 

also necessary to have a very prepared technical team.  

• To develop a MOOC with a transversal approach, the participation of multidisciplinary academic 
group is necessary.  

• The realization of MOOCs that can reach a large number of students through open platforms, 
will facilitate the development of competencies in jobs related to the transition to a circular 
economy. Therefore, the MOOC “Environmental Sustainability of organizations in the circular 
economy” will contribute to promote the sustainability.  

• This MOOC study can be a good pilot reference for other degrees and masters of USJ planned 
to be online courses. 
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