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Abstract The open educational movement has provided opportunities for the 

advancement of higher education. This chapter is framed in the development of 12 

open mass courses (MOOCs) and more than 5000 open educational resources (OER) 

that were produced in a macro project focused on training for energy sustainability. 

The MOOCs integrated innovative strategies and emerging technologies (such as 

gamification, challenges, biometrics, virtual reality, augmented reality, virtual and 

remote laboratories) and the OER were produced with scalable and accessibility 

properties (such as reusability, atomicity, interoperability and durability). The ques- 

tion that guides the chapter is: What contributions can arise from formative instances 

such as MOOCs and OER for open education and open science? The project method 

was collaborative with multidisciplinary teams of energy, production and educa- 

tional innovation, who designed and implemented 12 MOOCs through the MexicoX 

and EdX platforms, where more than 200,000 participants enrolled in the MOOCs. 

Similarly, the production of more than 5000 OER is available in an open-access 

repository. The results show contributions to open education in the areas of open 

innovation, open research and open science. Findings can contribute to academic 

communities (students, teachers, researchers, administrators), social communities, 

government, business and decision makers interested in learning environments and 

open educational practices. 
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10.1 Introduction 

 
Advances in communication and technology have brought new possibilities for open 

education. The movement toward open education requires educators to expand and 

update their practice to keep up with new assigned responses (Littlejohn & Hood, 

2017) and to expand the perspective of services and innovation that is required to 
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become increasingly relevant (Shivdas & Sivakumar, 2016). However, it is important 

to recognize that there are still many opportunities in the open educational movement, 

ethical ideologies are not essential components of this movement, academics are 

required to develop a sense of cultures of digital participation and literacy, with  

the integration of technologies (Veletsianos & Kimmons, 2012). The open education 

movement has had ups and downs due to the initial interest in transparency, openness, 

lack of reuse of open educational resources, but has increased its interest in open 

mass courses (MOOCs) (Pirkkalainen, Pawlowski and Pappa, 2017). 

Open educational resources (OER) have been an important engine in the open 

educational movement. Atkins, Seely and Hammond (2007) highlight UNESCO’s 

definition when it defines them as resources for teaching, learning and research that 

reside in the public domain or that have been released under a licensing scheme that 

protects intellectual property and allows its use publicly and freely or the generation 

of derivative works by others. OER are identified as complete courses, course mate- 

rials, modules, books, video, examinations, software and any other tool, material, or 

technique used to support access to knowledge. In this sense, MOOCs can be a type 

of OER when they are available openly and with open licensing. 

MOOCs have been studied by multiple authors (Baggaley, 2013; Bartolomé & 

Steffens, 2015; Cabero, 2015; Fidalgo-Blanco, Sein-Echaluce, & García-Peñalvo, 

2016; Zheng, Chen, & Burgos, 2018) defining them as mass dissemination courses, 

through online platforms for the achievement of desired learning, characterized by 

the use of open educational resources, in which there could be not a certificate of 

completion of them. This educational modality has been considered as a disruptive 

educational innovation that allows improving current educational practices in virtual 

learning contexts. Among the advantages of the MOOCs, one can enunciate the 

interactivity among the apprentices of the course that allows to generate learning 

networks, as well as a socialization of the same among the participants; the promotion 

and publicity that educational institutions can obtain with the dissemination and reach 

of MOOCs; as well as the need to propose new curricula, which grant flexibility and 

openness to innovative educational models such as mass open courses (Sánchez-Vera, 

León-Urrutia, & Davis, 2015). 

However, despite the high expectations of MOOCs, as innovative and revolution- 

ary educational models; there are criticisms and challenges that they face. Among 

the criticisms mentioned (Castaño, Maiz, & Garay, 2015; Teixes, 2015) is the lack 

of a pedagogical model that supports the teaching–learning process in this new work 

dynamic, a pedagogical model that is flexible, with contents or quality educational 

resources that focus on the student as the main actor of their learning, allowing to 

offer a more personalized and diversified teaching–learning process, which entails, in 

turn, to increase the motivation and decrease in the levels of desertion of the beating. 

Likewise, there is a lack of evaluation processes that address the needs and develop- 

ment of a MOOC course; the facilitation or delivery of the course is also considered 

a problem, due to the overcrowding that characterizes them, that is, the complicated 

monitoring of the performance of the registered participants. 

For this reason, it has been considered to incorporate in MOOC, innovative edu- 

cational strategies that help to face the aforementioned criticisms. One of them is 
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gamification, which can be defined as a strategy that consists of the application of 

playful and game resources in an educational context (Apostol, Zaharescu, & Alexe, 

2013, Gallego-Durán, et al., 2014). Several authors (Brull & Finlayson, 2016; Chang 

& Wei, 2016; Hamari et al., 2016; Hsin, Huang, & Soman, 2013) consider that gam- 

ification is a strategy that allows contributing to the promotion of motivation and 

interest of MOOC participants, as well as being an effective tool to generate the 

necessary commitment for the completion of the course and the improvement of the 

learnings. 

In the potential of MOOCs, there are still technologies that could contribute to the 

design of these training and open education. One of them is the educational platform 

“T-Shaped” and the use of the “Internet of Things” to improve the accessibility, 

scalability and merits of online education (Jeffords et al., 2014). There are also 

several tools to work open knowledge: open platforms for course management, online 

tagging, blogs, visualization technologies and open access books, online exhibitions 

and institutional materials (Rojeski & Morse, 2016). 

In the field of open education, we can find three strategic areas: open innovation, 

open research and open science. 

Open innovation was born as a new paradigm of innovation at the beginning of the 

year 2000, which is opposed to closed innovation in which innovations only emerged 

within companies, since this consists in the free transfer of knowledge between dif- 

ferent actors such as universities, companies and the government. It is defined as a 

new innovation model which is characterized by being dynamic and based on knowl- 

edge (Chesbrough, 2012). Open innovation is based on helping companies’ internal 

innovation through the use of knowledge inputs and outputs, using technologies, in 

order to expand their market and become more competitive (Gassmann, Enkel, & 

Chesbrough, 2010; Ramírez-Montoya, 2018; Ramírez-Montoya & García-Peñalvo, 

2018). It can be said that open innovation is a new model of innovation that consists in 

the generation and transfer of knowledge through collaborative networks within and 

outside organizations, with the aim of helping to improve the products and services 

they offer, that are more competitive. 

Open research provides potential for new discoveries and solutions to global prob- 

lems, so that they automatically extend beyond the limits of an individual research 

laboratory. By nature, they involve and lead to collaboration among researchers. This 

collaboration should be established at all possible levels: institutional, national and 

international (Hormia-Poutanen & Forsström, 2016). Concepts such as leadership, 

interorganizational learning and emphasizing the values of ethics, trust, creativity, 

honesty or initiative are integrated, which can be as important as—or even more 

than—the quantitative economic concepts traditional such as efficiency or return on 

investment (Martin-Rubio, Nogueira, & Llach-Pages, 2013). 

Open science links research with academic communication: from publications 

and research data, to code, models and methods, as well as quality evaluation based 

on open peer review. It is the movement that aims to make scientific research and the 

dissemination of data accessible at all levels. It implies the publication in open (open 

access) and the publication and reuse of the data generated in the investigations (open 

research data). Participating in open science and sharing publications and research 
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data stimulates scientific work, increases its citation and impact and contributes to 

the advancement of science (Aleixandre-Benavent et al., 2015). However, starting to 

implement open science may not be so easy for all interested parties. For example, 

what do research funders expect in terms of open access to publications and/or 

research data? Where and how to publish the research data? How to ensure that the 

results of the research are reproducible? (Schmidt et al., 2016). 

The purpose of this chapter is to present what contributions can emanate from open 

training practices, such as MOOCs and OER for the field of open education, within the 

framework of a project aimed at training in energy sustainability. The Project comes 

from the 266632 Bi-National Laboratory on Smart Sustainable Energy Management 

and Technology Training, funded by the National Council of Science and Technology 

(CONACYT) and by the Energy Sustainability Fund of the Secretariat of Energy of 

Mexico (SENER) (Fig. 10.1). 

The Binational Laboratory is made up of the Tecnologico de Monterrey, the 

National Technological Institute of Mexico, through the National Center for Techno- 

logical Research and Development (CENIDET), the National Institute of Electricity 

and Clean Energies (INEEL), the Arizona State University and the Berkeley Energy 

and Climate Institute (BECI) of the University of California at Berkeley. Within the 

framework of the Binational Laboratory, joint work was established with the Fed- 

eral Electricity Commission (CFE), which was key to the selection of open mass 

courses (MOOCs), which have led to the formation of more of 200,000 participants 

from more than 50 countries (data from the MexicoX and EdX platforms), where the 

following countries stand out by number of participants: Argentina, Bolivia, Brazil, 

Chile, Colombia, Ecuador, Spain, the United States, Guatemala, Honduras, Mexico, 

the Netherlands, Paraguay, Peru, the Dominican Republic and Venezuela. Figure 10.2 

shows the MOOC topics and the suggested sequence for the participants. 

 
 

Fig. 10.1 Website portal of the project «Binational Laboratory for the Intelligent Management of 

Energy Sustainability and Technological Training» (https://energialab.tec.mx/en) 

https://energialab.tec.mx/en
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Fig. 10.2 MOOCs sequence of the binational laboratory project 

 
 

Fig. 10.3 Learner’s profile 

MOOCs 

 

 

 

 

 

 

 

 

 

 

 

 
 

The MOOCs were designed considering a profile of participants who were inter- 

ested in training programs for energy sustainability, online, older than 17 years of 

age and who had completed medium education (Fig. 10.3). 

The question that guides the chapter is: What contributions can arise from for- 

mative instances such as MOOCs and OER for open education and open science? 

The method and activities are presented, how the courses were developed and linked 

results are analyzed open education in the areas of open innovation, open research 

and open science. The findings can contribute to academic communities (students, 

teachers, researchers, administrators), social communities, government, business and 

decision makers interested in learning environments and open educational practices. 
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10.2 Method and Activities 

 
The project method was collaborative with multidisciplinary teams that designed and 

implemented 12 MOOCs. The production of the MOOCs and OER was developed 

through multidisciplinary teams: specialists in the areas of energy, educational tech- 

nology and educational research, who have worked together in the development of 

MOOCs and OER, as well as in putting them into operation and educational research 

in each one of the formative experiences. 

The collaborative work was a substantial element to achieve these designs and 

their implementations, where two research groups with strategic focus coordinated 

these actions: the Energy and Climate Change Group, the School of Engineering 

and Sciences and the Research and Innovation Group in Education, from the School 

of Humanities and Education, of Tecnologico de Monterrey. The activities were 

developed through four axes: experimentation with prototyping practices, discovery 

and linking through social innovation projects), open education (with open train- 

ing instances and open innovation), collaboration (co-creation and networking) and 

research (analyzing open practices) (Fig. 10.4). 

In its beginnings (2017), the courses were taught through the open platforms Mex- 

icoX and EdX. Currently (2019), the courses are taught only on the EdX platform. 

The website for the promotion of the courses on the EdX platform is presented in 

Fig. 10.5. 

The gamification was a transversal integration in the 12 MOOCs of the project, 

as well as emerging technologies that had not previously been worked on in MOOCs 

(biometrics, virtual and remote laboratories, for example). The gamification board 

is reflected in Fig. 10.6. 

 
 

Fig. 10.4 Activities 
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Fig. 10.5 Promotion of MOOCs on EdX platform (https://www.edx.org/es/school/tecnologico-de- 

monterrey) 

 
 

10.3 Results 

 
10.3.1 Open Innovation Category 

 
Open innovation is about ideas or solutions that present innovative applications of 

OER to create new opportunities or address existing challenges in open education 

(Open Education Consortium, 2019). 

Three aspects are framed in this case: Interdisciplinary, collaborative and open 

innovation, in the project Energy Sustainability through MOOCs in the Latin Amer- 

ican context. Outstanding innovation that brings a new approach to open education. 

https://www.edx.org/es/school/tecnologico-de-monterrey
https://www.edx.org/es/school/tecnologico-de-monterrey
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Fig. 10.6 Gamification in the MOOCs of the binational project 

 
 

In the interdisciplinary, collaborative and open innovation project we work with 

new approaches to open education, integrating training solutions and applying OER 

through 12 MOOCs with innovative strategies, where we create new entrepreneur- 

ship opportunities for the challenge of energy sustainability (Molina-Gutiérrez et al., 

2019). 

We link the open innovation of the quad helix: 

Company (Federal Electricity Commission), 

Government (National Council of Science and Technology and Secretary of 

Energy of Mexico), 

Academy (Mexican institutions: Tecnologico de Monterrey, Tecnologico 

Nacional de Mexico, National Institute of Electricity and Clean Energies and 

international institutions: Arizona State University and University of California 

at Berkeley, as well as networks: research groups of strategic change approach 

Climate Change and Educational Innovation Research, Openergy Network and 

UNESCO Chairs/ICDE Open Educational Movement for Latin America) and 
• Civil Society (more than 200,000 participants from more than 50 countries). 

The objective is to support the formation of human resources specialized in energy 

sustainability, and develop human talent with the necessary capabilities to respond 

to the technological conditions prevailing in the energy value chain (Electric sec- 

tor), through graduate programs, massive open online courses that will be available 

nationwide, and validate through competencies certification processes. 

The collaborative and multidisciplinary construction was evidenced by the work of 

23 members of the Energy and Climate Change Group; 36 members of the Research 

and Innovation in Education Group, the Openergy Network and the UNESCO-ICDE 

• 

• 

• 
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Open Educational Movement for Latin America; and also 22 participants of the 

creative team of learning environments of the Tecnologico de Monterrey. 

In educational innovation, contributions are made in the integration of new 

resources and strategies (biometrics, gamification, challenges, virtual and remote 

laboratories and open educational resources) in MOOCs (Table 10.1). 

In open education, the contributions are given through training with 12 MOOCs 

that are implemented through the open platforms MexicoX and EdX. The MOOCs 

have had more than 200,000 participants, from more than 50 countries, with a terminal 

efficiency of 14% (exceeding the average of other MOOCs). 

As a result, and contribution to open education, this project generates new 

approach to open innovation through the development of entrepreneurial talent and 

contributions to the knowledge of open educational innovation. It also generates new 

opportunities for products and services, such as educational innovations for environ- 

ments with open technologies, services and strategies for open innovation, training 

models with technologies, new services for open innovation, new instruments for 

measuring open innovations, training services: workshops, diplomas, certificates and 

consultancies. With the project is contributed to open innovation through the trans- 

fer and linkage with Government, Companies, Institutions, NGOs and Civil Society 

(Ramírez-Montoya, 2019a). 

 

 
10.3.2 Open Science Category 

 
An open science initiative is when a practice in which different people can collaborate 

and contribute, where research data, lab notes and other research processes are freely 

and openly available. This may include public contributions through citizen science 

(Open Education Consortium, 2019). 

The case Bi-National Laboratory on Smart Sustainable Energy Management and 

Technology Training emanates from two projects funded by the National Council 

of Science and Technology (CONACYT) of Mexico: “Bi-National Laboratory on 

Smart Sustainable Energy Management and Technology Training” and “Increase in 

the visibility of RITEC by improving the user experience and its interoperability 

with the National Repository”. 

The project highlights the excellent results of visibility and openness of science 

generated as a contribution of the two projects financed with public funds granted by 

CONACYT. These projects were aimed at supporting the national open access regu- 

lations indicated in the General Education Law and the Organic Law of CONACYT, 

Article 65: 

Open access means access through a digital platform and without subscription, registration 

or payment requirements, to research, educational, academic, scientific, technological and 

innovation materials, financed with public resources or that have used public infrastructure 

in its realization, without prejudice to the provisions on patents, protection of intellectual 

or industrial property, national security and copyright, among others, as well as information 

that, by reason of its nature or decision of the author, is confidential or reserved. 
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Table 10.1 Educational innovation elements 

Innovation elements Integration in MOOCs Image in MOOCs 

Gamification • A question is presented to 

learners about the content they 

have studied 

• Badges are assigned to learners 

that solve the question based on 

how many opportunities and 

how long it took them to finish 
the exercise 

 

 

Virtual reality • The use of this type of resources 

allows learners to interact with 

concepts and promotes active 

learning 

• The resources are selected on 

how they best support the 

learning experience 

 

 

Augmented reality • The use of this type of resources 

allows learners to interact with 

concepts and promotes active 

learning 

• The resources are selected on 

how they best support the 

learning experience 

 

 

Remote lab • Learners access the remote lab 

based at Tecnologico de 

Monterrey and complete several 

exercises to practice the 

concepts they have reviewed in 

the MOOC 
• There is a limited number or 

seats, so students have to make a 

reservation beforehand 

 

 

Biometrics • MOOCs are delivered on 

MexicoX Platform, which is 

provided by the Mexican 

government 

• To this date the platform does 

not offer the use of biometrics, 

so this functionality will be 

tested using an external provider 

 

 

OER • Anthology with OER 
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The objective of the case presented here as a good practice was aimed at 

researchers, undergraduate and graduate students, as well as academics, business 

collaborators and civil society, participating in two projects, to incorporate the use 

of open access practices of the scientific and academic production management 

model of the Tecnologico de Monterrey, in order to support the open access pol- 

icy of CONACYT aimed at increasing the social appropriation of scientific and 

technological knowledge (Ramírez-Montoya, Burgos Aguilar, González-Pérez, & 

Ceballos-Cancino, 2019). 

The management model of scientific production generated by the academic com- 

munity of Tecnologico de Monterrey, involves the production of open educational 

resources (OER), the selection of OER, the use of the Institutional Repository 

(RITEC) and the mobilization in open practices, such as mechanism to give vis- 

ibility to academic and scientific production, as well as the consolidation of the 

digital identity of the Institution and its Researchers, aimed at strengthening the dig- 

ital culture and open access to knowledge of our Institution and making it visible, in 

an open way, for the world. 

Los OER were produced with scalable and accessibility properties (such as 

reusability, atomicity, interoperability and durability). The development of these 

OER took care of reusability (so that they could be reused in different educational 

contexts); interoperability (produced so that they were not limited to a single type 

of technological platform, but were easy to interact with and exchange with other 

technological uses); durability (the OER were produced under certain standards that 

guaranteed their documentation, classification and categorization; accessibility (so 

that they would guarantee their access and presentation); scalability (so that they 

could be part of modular components, to be expanded and serve a wide range of 

purposes in their use) and atomicity (with granulity so that they could be broken 

down into parts and thus generate educational entities by themselves that could be 

documented and identified). 

Thus, from the scheme of open access practices, in the case presented here, we 

collaborated and built science with open instruments, open data, open innovation 

laboratories and open publications that are available in the institutional repository of 

the Tecnologico de Monterrey, with the open availability of more than 5000 OER. Of 

substantial importance was the collaboration of open networks (Openergy Network 

and the UNESCO Chairs/ICDE Open Educational Movement for Latin America) 

and the OpenergyLab laboratory. It is also important to connect with other open 

platforms such as OpenDOAR, La Referencia, Google, Remeri (Fig. 10.7). 

As a result and contribution to open education, this project generates contributions 

to the open science through evidencing good practice of collaborative construction 

and visibility of knowledge, through more than 5000 OER available openly in the 

Ritec, built in the OpenergyLab, digitized postgraduate theses and OER produced 

in the binational laboratory. Open science was also contributed with a protocol for 

evaluating the user experience of a management model that involves visibility mech- 

anisms of scientific production, thus contributing to incremental innovation with 

open systems to give visibility to knowledge and open science (Ramírez-Montoya, 

2019b). 
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Fig. 10.7 Open science trough RITEC (https://repositorio.itesm.mx/ortec/) 

 

10.3.3 Open Research Category 

 
Open research is about research study or initiative about open education and/or 

related areas. A study or initiative that helps advance our understanding and demon- 

strate effectiveness related to challenges in discoverability, presentation, usability, 

accessibility or availability of OER (Open Education Consortium, 2019). 

This open research initiative contemplates integrated studies of educational inno- 

vation in open mass courses and open repository systems. Research contributes to 

open education by analyzing the effectiveness of strategies, resources and learning 

in open environments, as well as the challenges of integrating educational innova- 

tion into technological systems, where open platforms and technologies have not 

yet reached their potential for accessibility, usability and availability of the OER 

(Ramírez-Montoya, 2019c). 

The open research project: studies of educational innovation in the open movement 

highlights studies that are carried out by researchers, master students and students 

of two doctoral programs (Mexico and Spain) that participate in the Educational 

Innovation Research Group, in the Openergy Network and in the UNESCO/ICDE 

Open Educational Movement for Latin America Chairs. 

The research activities are carried out in a network, with collaboration, open 

knowledge, experimentation and open education research. The results account for 5 

graduate students of the Master’s program, 3 Ph.D. graduates, 21 articles, 37 pro- 

ceedings, 8 thesis and 3 books (production available in the open repository of the 

Tecnologico de Monterrey, link https://tiny.cc/Ritec-RedOpenergy). The focus of the 

research carried out revolves around the innovations of the MOOCs and the insti- 

tutional repository where the knowledge generated is preserved and disseminated 

(Fig. 10.8). 

This project contributes to open research with the development of talent, the sci- 

entific knowledge of educational innovation in open education, open publications, 

systematic mapping of literature and systematic reviews of literature. The knowl- 

edge generated supports the group of researchers to offer open education products 

https://repositorio.itesm.mx/ortec/
https://tiny.cc/Ritec-RedOpenergy
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Fig. 10.8 Research mapping 

about project 

 

 

 

 

 

 

 

 

 

 

 

 

and services, such as educational innovations for open environments with technolo- 

gies, services and strategies for open science, laboratory for social innovation and 

consultancy in educational research and open education. 

The knowledge generated gives the possibility to open portfolios where knowledge 

is transferred, through some possibilities such as: training models with technologies, 

new services for open science, new instruments for measuring innovations OpenLabs, 

training services: workshops, diplomas, certificates and consultancies, research labo- 

ratory and open science in education and sustainable LivingLabs, among others. The 

transfer can be made to the sectors of the Government, the Companies, Institutions, 

NGOs and Society in general (Ramírez-Montoya, 2019d). 

 

 
10.4 Discussion 

 
Open innovation (which links the quadruple helix of the academic, governmental, 

social and economic sectors), is enriched by the integration of gamification, since 

it provides new opportunities for training institutions. This integration of gaming 

strategies promotes the motivation of the participants (Brull & Finlayson, 2016; 

Chang & Wei, 2016; Hamari et al., 2016; Hsin, Huang, & Soman, 2013) and insti- 

tutional, national and international collaboration (Hormia-Poutanen & Forsström, 

2016). The binational laboratory project was joined by the Federal Electricity Com- 

mission, the academy with several universities, civil society (with more than 200,000 

participants) and the government (through funding agencies). In this way, open inno- 

vation, through MOOCs with gamification, enhances its possibilities for impact and 

innovation. 

Emerging technologies are resources that reinforce the possibilities of open prac- 

tices and the creativity of the designers is substantial to integrate them in environ- 

ments where it seems that indexing is not possible. Although some authors have 

identified tools to work with open knowledge (Rojeski & Morse, 2016) there is still a 

lack of experimentation with new technologies to enrich open education. Table 10.1 
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shows the integration of virtual reality, augmented reality, biometrics, virtual and 

remote laboratories into MOOCs, technologies that had not previously been incor- 

porated into MOOCs. Creativity and ingenuity with emerging technologies give new 

opportunities to establish open education practices. 

Open education requires planning strategies to produce and disseminate knowl- 

edge, in such a way that its impact is transferable to different areas, beyond where 

they were generated. The authors agree when they state the need for dynamic and 

knowledge-based practices (Chesbrough, 2012) as well as the need to share publi- 

cations and research data to contribute to the advancement of science (Aleixandre- 

Benavent et al., 2015). Figure 10.8 presents the map of collaborative research. Like- 

wise, the project presents transference through the training of specialized talent in 

postgraduates and in the more than 200,000 MOOC participants, as well as in the 

more than 5000 OER that emanated from the MOOC pieces. Research and open 

science are presented as mobilizers to reach impact on society. 

 

 
10.5 Conclusions 

 
The open educational movement has an important impulse with the OER; in this 

impulse, it is possible to create opportunities for constructing educational practices 

with great reach. One of these reaches has been given through the MOOCs that can 

have a coverage in the formation and construction of very wide knowledge. The 

developments of OER and MOOC must take care of the properties of accessibility, 

scalability and above all of quality, both pedagogical and technological, with a view 

to achieving contributions of relevance to education. 

The question that guided this writing was: What contributions can arise from 

formative instances such as MOOCs and OER for open education and open science? 

The results show contributions for open education in the areas: 

Open innovation (through the transfer OER and MOOCs and linkage with 

Government, Companies, Institutions, NGOs and Civil Society), 

Open research (with educational innovations for open environments with tech- 

nologies, services and strategies for open science, laboratory for social innovation 

and consultancy in educational research) and 

Open science (with good practice of collaborative construction and visibility of 

knowledge, through more than 5000 OER available openly in the Ritec, built in 

the OpenergyLab, digitized postgraduate theses and OER produced in the bina- 

tional laboratory, and also, contributed with a protocol for evaluating the user 

experience of a management model that involves visibility mechanisms of scien- 

tific production, thus contributing to incremental innovation with open systems 

to give visibility to knowledge and open science). 

The findings can contribute to academic communities (students, teachers, 

researchers, administrators), social communities, government, business and deci- 

sion makers interested in learning environments and open educational practices. The 

• 

• 

• 
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chapter is an invitation to continue analyzing the possibilities, impacts and challenges 

of integrating OER and MOOCs, as well as emerging technologies, especially in areas 

of the common good such as energy. 
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