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SUMMARY
With the increase of the training offered in online environments over the last decade, one of the key elements in these training events is
mediation as an enabler best results approval and learning achievements. In this context the role of mediation is key, especially when there
is no teacher or tutor figure that is in contact with the participants. The aim of this research, that is derived from a doctoral program, is to
analyze the practices of mediation in massive courses open (MOOC for its acronym in English) in the areas of energy sustainability and
propose a mediation model that considers the open innovation as a key element. In this way answers the research question regarding the
relationship between the practices of teaching and learning technological mediation with MOOC courses. The research is the result of
cooperation between government institutions in Mexico such as CONACYT and SENER with the Technological Institute of Monterrey,
the latter by offering 10 massive courses on the subject of energy sustainability, whose course name in spanish is: “Generación de
energías y limpias y energías convencionales” [Generation of clean energy and conventional energy], and its participantes constitute the
research population, who, through various instruments of qualitative and quantitative, will be consulted regarding mediation and its
relationship with learning. The results of this study allow thus to answer the research question, in addition to the generation of proposals in
the field of mediation that promote open innovation. It is expected that the results represent a contribution in the sense of determining the
relationship mediation - outcomes of learning in MOOC courses.
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1. BACKGROUND AND MOTIVATION
In 2016 the project called Laboratorio Binacional for the intelligent management of energy sustainability and technological training
between the National Council of Science and Technology of Mexico, and the Ministry of Energy and the Technological Institute of
Monterrey, is created, this project comprising several Sub- projects focused in the field of energy sustainability. In this context, the Sub project was born: open, interdisciplinary and collaborative innovation through MOOC, which has within its training objectives, the
implementation of 10 courses MOOC on issues of energy sustainability to favor the formation of professionals energy sector, as well as
students and the general public interested in issues of energy and its efficient use.
Training through MOOC constitutes a fundamental fact, considering that this resource is characterized [10] “to have a social focus, boost
learning communities and break the traditional model”. The success that these courses are having excels in its wide acceptance and [9] the
MOOC 2015 amounted to more than five million students. The big challenge for the development of these courses is good design, which if
its not there it will represent serious problems for achieving the objectives [7]. These aspects should be presented to the training offer
energy sustainability, This training plan is expected to reach a population of 15,000 participants.
It is based on this training offer that the present research work graduate arises, which aims to analyze the practices of mediation in the
course generation of clean conventional energy, to establish the relationship between the pedagogical and technological mediation results

learning. The research question is what is the relationship between pedagogical practices and technological mediation with massive open
learning courses aimed at fostering open innovation practices?

2. STATE OF THE ART
Innovation represents development, evolution, but as researchers say innovation alone is not enough, today we speak of an open, external
system, which crosses borders, hence open innovation [6] is based on a form of knowledge and different logic on the sources and use of
ideas, which come from inside or outside the company, is a different and opposite to the closed innovation conception. [19] innovation
refers to an action that involves the development, the realization of something new, within a system, process, organization, whose aim is to
improve the products. [12] on open innovation rightly they point out that the lack of openness to external environments reflects poor
vision, represents progress disconnect from third and a disadvantage in the competition.
Education for its part has also innovated their processes, their offer and are especially universities with the emergence of distance education
and technology developments that have undergone significant changes and transformations. So since the beginning of this decade as a
result of open innovation that has revolutionized educational settings are the MOOC [11] that allow to materialize the dream of many
educators which is to achieve in people quality education through a system education for thousands to a system for millions.
Massive open courses MOOC, [17] are a recent development in the field of distance education or distance learning. The MOOC [5]
represent one of the most innovative and inspiring to project the work to society alternatives. According to data on the web, there are
several platforms that manage MOOCs and these in turn are offered by universities around the world. According to the study [16] it is
evident that in Latin America but growing; It is still low supply of MOOC in relation to Europe which quadruples its offer. In this type of
courses the presence of mediators elements that stimulate the learning process is essential.
On the web there are reports everywhere on this global phenomenon, however, as there are positive views, there are also serious doubts
about its results and [3] the MOOC are online courses and put in doubt by making them massive has an added value both pedagogical and
psychologically. In the same line [22] indicate that additional potential offered in education globally, in this type of training are
opportunities and threats. [4] these courses have attracted attention not only in higher education but also other educational levels. These
courses should adopt different teaching strategies such as role of mediation to promote a more personalized learning that lead to
certification and accreditation.

Mediation in open environments
Although there are various types of mediation in the literature, it is the pedagogical and technological mediation those that were formed for
the analysis of this investigation and mediation particularly focused on massive open environments. [18] referring to mediation in virtual
environments, indicates that mediate virtuality means expanding the possibilities of the student in the teaching-learning process, but I will
not leave, it also expresses that through mediation it seeks to change behavior, a fact that it is feasible thanks to social interactions. In
teaching [1] sense includes mediation instruments character cognitive, physical, instrumental that make feasible the development of
cognitive activity and achieving goals. Moreover they emphasize that mediation allows the student passing a non-expert level to one that
called expert knowledge
The pedagogical [2] mediation is "treatment of contents and forms of expression of the different themes that make possible the educational
act" and technological mediation express that it involves the existence of complex powers whose foundation is technological development
to transform reality and that electronic devices are mediators in human action. [21] regarding the pedagogical mediation considers that it is
not any activity, but it is a practice done with a purpose, it is not a simple interaction because it transforms, modifies and builds people.
[14] in the study on online mediation in distance education courses they indicate that the teacher's role is to mediate Development Zone
East in line with the thinking of Vygotsky, that is, encourage their development. MOOC around [20] in such a confluence of technological
and pedagogical mediations is given, although they are explored in all its dimensions. It is essential therefore consider mediation as an
essential element when building massive courses open.

3. HYPOTHESES
In this research work the following hypotheses are proposed:
If mediation pedagogical practices and technological practices, in massive open courses of energy sustainability as a mechanism to promote
open innovation and contributes to the learning process, are developed.
Null hypothesis:

The development of mediation educational practices and technological in massive open courses of energy sustainability as a mechanism to
promote open innovation does not contribute to the learning process.

4. RESEARCH OBJECTIVES
With this research we seek to analyze the practices of pedagogical and technological mediation in the massive open MOOC of energy
sustainability ongoing to determine the need and importance of mediation as well as the relationship between the pedagogical and
technological mediation with learning, in order to propose a model for open mass mediation courses that consider open innovation as a key
element.
Specific objectives
1.
2.
3.

Determine the mediators elements and indicators set in the pedagogical and technological field in massive courses as open innovation
models.
Analyze the relationship between the pedagogical and technological mediation with an open learning course massive energy
sustainability.
Propose a model of pedagogical and technological mediation processes open and innovative training to generate better results in the
MOOC.

5. METHODOLOGY
The methodology to be implemented in the research corresponds to mixed one, i.e, that which is the result of qualitative and quantitative
approaches [13] is developed from the two main types of research. Regarding its use, [8] mixed methods are a mix of quantitative and
qualitative and also that these methods are being mostly used in the social and human sciences.
The research incorporates the quantitative study through analysis of the data obtained in the course of energy sustainability. Clean energy
generation and conventional energies and also the qualitative study that will be conducted through different techniques that will compare
the results.

Population and sample
As part of the SENER project - CONACYT of Mexico with the Technological Institute of Monterrey through the binational Laboratory
will launch ten massive open courses of energy sustainability, so in this study population is made up of the course participants Generation
clean energy and conventional energy. Also an involved teaching team is responsible for the design and development of the course. For
selection, the mixed sampling for qualitative approach intended stratified sampling (purposive sampling technique) and the quantitative
approach the (probability sampling technique) [23] simple random sampling is used.

Study variables and instruments:
The research variables are: Open innovation and pedagogical and technological mediation, which will be analyzed through tools and
techniques as:
1.

Survey.- To MOOC participants to determine the characteristics, elements and results of pedagogical practices and technological
mediation in the MOOC, generation of clean energy and conventional energy.

2.

Questionnaire.- useful in determining the attitudes and perceptions of MOOC participants towards achieving their learning.

3.

Interview.- oriented to the teaching team responsible for planning and development of MOOC of clean generation and conventional
energies , where we expected to meet his conception of MOOC respect of mediators elements , in addition to its structure ,
expectations and expected results

4.

Direct observation: It allows finding and assessing practices of mediation in the course open to analyze massive and accordingly
determine the relationship with the results of the participants.

Information Sources
1.

Participants: from the MOOC enrolled in the course with whom the information of how it has influenced the practice of pedagogical
and technological mediation and relationship learning outcomes will be generated

2.

Teaching Team: responsible for the design and implementation of energy sustainability MOOC courses to learn how the pedagogical
and technological mediation addressed and through which items or activities evidence.

3.

Relevant documents: information constituted by SENER Project - CONACYT to detect what awaits the project with the supply of
energy sustainability MOOC courses to assess and influence of open innovation as a key element in this process of formation.

4.

Artifacts platform where courses are offered energy sustainability.

5.

Digital Material, such as Scopus documents, ERIC, ISI Web, books, magazines, articles which disclose the state of the variables
involved and the related work.

Collect and analysis of information
A pilot instruments to participants of MOOCs (survey and questionnaire survey monkey or other tool) in the first phase test is conducted.
•
•
•
•
•
•
•
•
•

Improving the tools based on the results of the pilot test.
Application of the instruments in the first phase of the teaching team for the sample.
Analysis of data from the first phase of sources and instruments, with SPSS and NVivo.
Drafting of the results of the first phase.
Pilot instruments in the second phase (interview and observation) Test.
Improving the tools based on the results of the pilot test.
Instruments to apply selected participants in the second phase for the sample.
Analysis of the data of the second phase with a triangulation of sources and instruments, with SPSS and NVivo.
Drafting of the results of the second phase.

With regard to data analysis [15] one of the interesting results of the joint research is that it can be addressed in a single study issues from
different perspectives. In the same line of mixed methods [24] with the use of mixed methods it has a better understanding of the problems,
which does not happen if one approach is followed. To carry out the investigation, there will be used the ethics guide American Statistical
Association

6. RESULTS
The development of the research is to identify practices mediation in MOOC and determine how these practices contribute to the learning
process. Specifically the relationship between the pedagogical and technological mediation in massive open courses will be analyzed. With
the analysis of the course on energy sustainability it is also expected to know how to influence mediation fundamental to society today
theme, and is expected to generate results that will raise and lay the foundation of the mediating elements to be considered in a MOOC

7. STATE OF THE THESIS
At the moment has been performed literature review, critical to building the theoretical framework, at the same element that the course
generation of clean energy and conventional energy, with which it will work on the collection and analysis of data is in the development
phase by the Monterrey Institute of Technology team.

8. CURRENT CONTRIBUTION AND EXPECTATED CONTRIBUTIONS
With the development of this research it is expected to generate a model of mediation in massive courses open as a contribution to the
academic community where mediators elements become evident both in the pedagogical part as a technology to be considered in the design
of a training proposal that promotes open innovation
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