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Abstract: The aim of this study is to present the research scenario involving MOOCS, a new
learning format that has the potential to become a disruptive innovation when compared to
traditional teaching-learning models. Descriptive and quantitative work, bibliometric in nature,
seeks to raise the characteristics of academic production. For that, a bibliometric search was
carried out in the Web of Science database, in which 2,079 articles published in the period from
2011 to 2020 were investigated, in the respective database, including the characterization of
production, methodological aspects and related themes. Initially, the total number of
publications was identified, characterized by their thematic areas, types of documents, year of
publication, authors, funding agencies and institutions, countries and languages. The research
was carried out using Excel tools and VOSViewer software. It is also observed that the degree
of cooperation between the authors is significant. Among those that stand out more are Kloos
C.D. and Hoyos A.C. It can be seen that the main authors in the area are Spanish, despite the
fact that this education model emerged in the United States in 2008.
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INOVACAO DISRUPTIVA NA EDUCACAO: UM ESTUDO BIBLIOMETRICO
ACERCA DOS MOOCS
Resumo: O objetivo deste estudo é apresentar o cendrio das pesquisas que envolvem o0s
MOOCS, um novo formato de aprendizagem e que apresenta potencial para tornar-se uma
inovacdo disruptiva quando comparado aos modelos tradicionais de ensino-aprendizagem. O
trabalho descritivo e quantitativo, de natureza bibliométrica, busca levantar as caracteristicas
da producdo académica. Para tanto, foi realizada uma pesquisa bibliométrica na base de dados
Web of Science, na qual foram investigados 2.079 artigos publicados no periodo de 2011 a 2020,
na respectiva base de dados, incluindo a caracterizacdo da producdo, dos aspectos
metodologicos e dos temas correlatos. Inicialmente, foi identificado o total de publicacdes,
sendo caracterizado por suas areas tematicas, tipos de documentos, ano das publicacdes,
autores, agéncias financiadoras e institui¢oes, paises e idiomas. A pesquisa foi feita com uso de
ferramentas de Excel e do software VOSViewer. Observa-se, ainda, que o grau de cooperagédo
entre os autores é significativo. Entre aqueles que possuem maior destaque encontram-se Kloos
C.D. e Hoyos A.C. Verifica-se que os principais autores da area sdo espanhdis, apesar do fato
deste modelo de educacdo ter surgido nos Estados Unidos, em 2008.
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1. INTRODUCTION

Beyond the walls of the school, most people learn by interrelating subjects, settings, and
experiences. However, for most of our student life, we are taught a method that organizes blocks
of time for learning specific content, which is very reminiscent of the factory production system.
According to Carter (2016), we are living through one of the most disruptive and exciting
moments in history: the Information Age. The pace of change has increased exponentially due
to the rapid production of new content, as life and technology become inseparable.

The speed at which information propagates continues to have a direct impact on the
education system, as a large part of today's students — Generation Z — have only known the
world with touchscreen technology. A vast amount of content is readily available to them
through a click on the screen. Students are also creating more of their own content than any
other generation in history, and because of that, they learn in fundamentally different ways than
they used to. In view of this, MOOCs (Massive Open Online Courses) emerge as a new
education methodology, which moves towards a chain, a process of massification and
expansion of global education. These educational platforms have been used by important
institutions in order to improve the ways of transmitting knowledge and information.

According to Sivamuni and Bhattacharya (2013), the Oxford dictionary definesa MOOC
as a course made available through the web, at no cost and offered to a very large number of
people. For Subbian (2013), MOOC is a free, web-based course with open registration and
publicly shared curriculum. Mota and Inamorato (2012) state that MOOCs, a recent educational
phenomenon, constitute a possible disruption in education in terms of online teaching and
learning.

Such enthusiasm, although understandable, demands the necessary caution because the
concept is contemporary and still being consolidated, being subjected to changes with the
advent of internal trends and challenges. Despite these uncertainties, renowned universities
such as Harvard, MIT, Oxford and Cambridge are examples of the creation of virtual
educational environments, with lectures and recorded classes that can be revisited whenever the
student is interested and possible, as part of a concept in which students study alone, outside of
a traditional teaching environment. Veduca is one such platform. It gathers videos from the best
universities in the country and from other international institutions. It was created in March
2012 and promotes online courses in Portuguese or with Portuguese subtitles for better
understanding by students. Its characteristics are the same as other MOOCs and the courses

available are based on their importance to the Brazilian economy, such as engineering,
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technology, oil and gas, and environmental sustainability (TAVARES, 2014).

Therefore, there is an imminent need to review the management and innovation ideas of
the players involved with the educational sector in the face of a new reality in which students,
increasingly connected and interactive, no longer accept only traditional teaching-learning
approaches. Making definitive statements about the impacts that MOOCs will have on face-to-
face courses is still an exercise in futurology. As it is something new — the first MOOC emerged
from an experience at the University of Manitoba, Canada, in 2008 — it would be unwise, for
example, to say that the massive use of these platforms represents the end of face-to-face
courses in the near future. . However, it is undeniable that the proliferation of channels, courses,
celebrity teachers, and, above all, the exponential growth of users, makes all those who
currently work in a traditional model of education, need to carefully reflect on these digital
platforms.

Santos, Schwanke and Machado (2017, p. 131) reinforce this perception by stating that:

In this context of global citizenship, it is important to realize that digital
technologies are part of people's daily lives. Because we usually use them in
different contexts and moments of our daily lives for numerous reasons, as well
as to communicate, stay informed, carry out work and research, among others.
In this way, it is understood that digital technologies have been considered a
necessity in the world we live in and, for this reason, the use of these instruments
has been increasingly common.

Therefore, from the context visualized in the introductory stage, this research is organized
into five sections, starting with an introductory approach. Then, section 2 presents a review of
the literature, in which the themes definition and laws of Bibliometrics, MOOCs and Disruptive
Innovations are addressed. Section 3, methodology, addresses the research methods employed
during the current study. The results obtained are presented and discussed in the section. 4.
Subsequently, in section 5, there are the final considerations of the study, as well as suggestions
for possible future works and, finally, in the References section, the bibliographies used in the

research are presented.
2. LITERATURE REVISION

Education is one of the most important sectors for the development of a country. It is
through the production and dissemination of knowledge that a nation grows, increases its
income and people's quality of life. Therefore, Massive Open Online Courses (MOOCS) receive

increasing attention from professionals involved in teaching-learning processes. In this sense,
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Pernias and Mora (2013) consider MOOCs to be a ‘revolution in education’, an emerging
technological and pedagogical trend, a relatively new term that is being treated as a widespread
phenomenon.

Horn (2014, p.2, our translation) is even more forceful in saying that:

When Massive Open Online Courses, or MOOCs, took the world by storm in 2012,
too often their description was accompanied by an adjective: disruptive. The
implication? They were clearly disruptive innovations designed to transform learning.

Other authors, in turn, think that it is too early to make this kind of claim and that MOOCs
have yet to prove their worth in the context of massive learning and within institutional
strategies. For Sivamuni and Bhattacharya (2013), the number of graduates in MOOC-type
courses is still very small and there is a great need for research that evaluates and validates the
effectiveness of learning and the pedagogical strategies used by these platforms. Corroborating
this concern, Poy and Gonzales-Aguilar (2014) point out that, in general, student dropout rates
fluctuate between 75% and 90%, on average. And that early studies point out that these high
rates may indicate a mistake in user-centered design.

Powell and Yuan (2013, p. 5) highlight the massive attention that the media, education
entrepreneurs and technology professionals have given to MOOCs. The promise of innovation
and access to education make this tool a more affordable option for students who would not
previously have access to certain courses or training tools. The author also puts on the agenda
the fact of possible ruptures and resounding changes in traditional education. Siemens (2013)
argues that MOOC:s are a continuation of the trend in innovation, experimentation and the use
of technology initiated by distance and online learning to offer massive learning opportunities.

Furthermore, according to Forno and Knoll (2013), MOOCs emerge as a modality of
courses offered, generally, for free, to anyone with internet access anywhere in the world.
Relatively recent, most of these open courses are offered by renowned educational institutions
and made available through virtual platforms that bring together numerous options in diverse
areas of knowledge. In the view of Allen and Seaman (2014), the concept of MOOC
encompasses the idea of a study program made available through the internet, free of charge
and for a large number of people. Corroborating this concept, Gaebel (2013, p.3, our translation)
sustains the fact that, so far, MOOCs have the following characteristics, “they are online
courses, with no need for a prerequisite to enter, with no limit of subscribers, are free, and do
not count as a formal curriculum”.

Fassbinder, Delamaro and Barbosa (2014) state that in relation to the classification of
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MOOC projects, focusing on an instructional plan, there is a clear convergence in the sense of
dividing them into cMOOCs and xMOOCs. Both share many characteristics, such as use of
multimedia resources, massive number of learners and content divided into weeks. The main
differences stem from the role of teachers and students in the course, in addition to the way
learning is achieved. Forno and Knoll (2013) reinforce this idea by declaring that cMOOCs are
based on connectivism and develop more informally in the network, being relatively free from
the 'shackles' of a traditional educational institution. Thus, in cMOOCs, students are encouraged
to seek more knowledge on the web, thus evolving the debates in the courses, in addition to
increasing interactivity between participants in the various existing technological platforms,
such as blogs, wikis, websites, social networks, etc. The cMOOC, therefore, is not all planned
from the beginning, the experience evolves as the course develops (MOTA; INAMORATO,
2012).

For Siemens (2004), connectivism is “the integration of principles explored by chaos,
networks, and theories of complexity and self-organization. Learning is a process that takes
place in nebulous environments where the main elements are in transformation”. Still according
to the author, the learning process “can reside outside of ourselves and be focused on connecting
sets of specialized information, considering the fact that the connections that enable us to learn
more are more important than our current state of knowledge”. Downes (2014) identified four

key design principles for cMOOC:s:

a) student autonomy: allowing students to choose the content or skills they want to learn;
learning is personal, and therefore there is no formal curriculum (although MOOC
organizers will usually choose a main theme and invite participants);

b) diversity: in terms of the instruments used, the range of participants and their levels of
knowledge and content are varied;

c) interactivity: in terms of cooperative learning, communication between participants,
resulting in new knowledge;

d) openness: in terms of access, content, activities and evaluation.

Thus, for advocates of MOQOCs, learning does not result from the transmission of
information from an expert to beginners, as in XMOQOCs, but from the sharing and exchange of
knowledge among participants (BATES, 2017). The xMOOCs models are more recent and
correspond to an extension of the pedagogical models used by traditional educational

institutions, privileging instructional teaching practices, that is, making use of instructional
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design (FORNO; KNOLL, 2013).

According to Mota and Inamorato (2012), xMOOCs, unlike cMOQCs, are based on a
structured and traditional format, which follows a flow, based on knowledge pre-defined by the
teacher, shared from one to many. In this model, the figure of the professor is central and, in
general, PhD professors from renowned universities are responsible. The contents are defined
by the institution and interactivity between participants is not prioritized. The term was coined
by Stephen Downes for courses developed by Coursera, Udacity, and edX. Therefore, in
summary, Gaebel (2013) defines that cMOOCs focus on the creation and generation of new
knowledge, while xMOOQOCs aim at the duplicity of knowledge for other students, whose
teaching is based on the traditional and is more likely to motivate debates in the classroom

higher education innovation.
2.1 Disruptive innovations

Initial studies on market disruptions focus on the analysis of discontinuous technologies
and innovations (CHRISTENSEN; BOWER, 1996). These initial analyzes were extended to
the concept of disruptive business models, thus associating business models with technological
and innovation disruptions (CHRISTENSEN; RAYNOR, 2003). In this sense, the disruption of
business models occurs at a stage in which emerging technologies and innovations become
critical through a new business model (MOORE, 2004). The concept of disruptive innovation
started to be better understood and defined from the studies of Clayton Christensen, still in the
90's. In his book 'The Innovation Dilemma’, the author presents the differences between two
types of innovation: disruptive and supporters. Sustaining innovations result in products and
services that meet the needs of customers in already established markets, allowing companies
to increase their profit margin and sell higher quality products, without having to take great
risks (CANDIDO, 2011).

According to Christensen (2011), disruptive innovations give rise to new markets and
business models, presenting more efficient solutions than the ones that exist so far. In other
words, it disrupts a business model and alters the existing bases of competition. However, for
this to occur, Adner (2002) reiterates that disruptive technologies introduce a performance
package that is different from the technologies in vogue in the market, having lower
performance than established technologies, entering a field where performance matters a lot to
traditional customers. . In the beginning, any disruptive technology needs some adaptation time

to reach the standards that mainstream consumers are used to. Christensen (2012) reinforces
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this idea by stating that disruptive technologies bring a value proposition to a market that is
very different from that available until then. In general, these technologies underperform
established products in mainstream markets. But it contains other features with some additional
(and often new) advantages of customer value. Products based on these technologies are
generally cheaper, simpler, smaller, and often more convenient to use.

When we analyze some of the MOOCs, some of these characteristics pointed out by the
Harvard researcher are evident, such as the convenience of attending classes anywhere and at
any time, the course is free or extremely competitive price and, especially, the quality of the
professors who make the contents available to the students. interested students. Along the same
lines, Thomond, Herzberg and Lettice (2003, p. 4, our translation) state that:

Disruptive innovation has also been defined as a technology, product or process that
starts from an existing business and threatens to displace it. Typically, the disruptor
offers lower performance and less functionality. The product or process is good
enough for a significant number of customers - in fact, some don't buy the older
version with greater functionality and accept the simplicity of disruption. And
gradually, the new product or process improves to the point where it displaces the
competitor.

Despite this, Candido (2011) reminds us that disruptive innovations have been essential
for reducing costs, expanding access to certain technologies and improving quality in various
sectors of the economy. It should be noted that innovations in business models do not stop at
discovering new products or services, but simply redefining what an existing product or service
is and how it is provided to customers (MARKIDES, 2006). Thus, in the innovation of business
models, attention is focused on the customer (MAGRETTA, 2002), seeking new ways of
creating value for consumers, instead of the pure delivery of a new product, service or process
(BASHIR; YOUSAF; VERMA, 2016). Can MOOCs be seen as a major revolution in education
or just an example of the hype that often occurs when there is some technology involved? Bates
(2017) argues that MOOCs are a significant evolution but have severe limitations for
developing the knowledge and skills needed in the digital age. When analyzing the
characteristics of MOOCs and the transformative impact they can have on students, teachers
and companies involved in the education sector, it is difficult not to imagine them as a disruptive

innovation.

3. METODOLOGY
3.1 Search type
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The present study is characterized as descriptive, empirical in nature, with a quantitative
approach and application of bibliometric research, which, according to Oliveira et al. (2013), is
a resource capable of measuring the influence of researchers and their journals. Through
bibliometrics it is possible to identify and analyze the motivations that lead a given researcher
to investigate a given subject, the relationship network between researchers, what has been
published about a given topic, what are the main subjects with which studies have related the
theme, among other factors (BELFORT; FREITAS; MARTENS, 2017). According to Trivifios
(2008), quantitative research describes the characteristics of certain populations or phenomena,

looking for relationships between variables.
3.2. Data collect

Data collection was performed using the Web of Science search engine, using the term
“MOOCs” as a keyword. This database was chosen due to its credibility and the number of
publications available. From the searched word, it was possible to extract the following
information from the database: total number of publications, thematic areas, type of documents,
year of publication, authors, institutions, funding agencies, countries and languages. Then, an
analysis was performed using a textual map, cluster of co-citations and keyword links used in
publications through the VOSViewer software.

4. GENERAL CHARACTERISTICS OF MOOC PUBLICATIONS ON THE WEB OF
SCIENCE

In the first phase of the study, the search for the term “MOOCs” was carried out and the
presence of more than two thousand productions was verified. Therefore, the time period for
the present study was selected - 2011 to 2020 - and 2,079 publications were found. Below, the
general characteristics of these works are presented, according to the following categories:
thematic areas, type of documents, year of publication, main authors, main institutions and
funding agencies, countries and languages. Table 1 presents the five main thematic areas related
to the theme according to the number of publications. The selected areas present evidence of

the heterogeneity of the theme.
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Table 1 - Thematic areas in the study on MOOCs
. Number of
VInEImEie EIree Publications

1° Education educational research (Pesquisa Educacional) 1.106
2° Computer Science Interdisciplinary Applications (Aplicacdes Interdisciplinares de 355
Informatica)
3° Computer Science Theory Methods (Métodos de Teoria da Ciéncia da Computacao) 271
4° Education Scientific Disciplines (Disciplinas Cientificas da Educacao) 226
5° Computer Science Information Systems (Sistemas de Informacéo da Ciéncia da 295

Informatica)
Source: Web of Science (2022).

In the period between 2011 and 2020, it was found that the number of publications
increased gradually over the ten years analyzed, especially from the year 2013, with its peak in
2016. Figure 1 shows the number of publications per annum.

Figure 1 - Publications by year
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Source: Web of Science (2022).

It is possible to observe that, from 2013, the theme MOOC:s starts to arouse the interest
of the academy in a much more forceful way. In a span of just five years — 2012 to 2017 — there
was an increase of more than 8,000% in the number of articles published on the topic. This
behavior also corroborates the idea of disruptive innovation, from the moment an idea begins
to be timidly accepted and, in a relatively short period of time, is adopted by a significant
number of people. Table 2 shows the five authors who published the most in the analyzed

period.
Table 2 - Number of articles published by author

Authors Published articles Country
Meinel C. 27 Germany
Kloos C.D. 26 Spain
Munoz-Merino P.J. 20 Spain
Perez-Sanagustin M. 19 Chile
Alario-Hoyos C. 18 Spain

Source: Web of Science (2022).

Volume 38 | n° 2 | pp. 121-141 | e-ISSN: 2237-4418 Ano 2023| Revista Pensamento & Realidade



samento
&

ealidade
130

The main authors are from numerous educational institutions and stand out in the areas
of technology, computing and innovation. The three main authors are: Meinel C., German
scientist and university professor of Computer Science. He is President and CEO of the Hasso
Plattner Institute (HPI) for IT Systems Engineering at the University of Potsdam (Germany)
and Professor of Internet Technologies and Systems. His research interests are focused on
internet technology and systems and on innovation research.

Carlos Delgado Kloos works in co-authorship with Pedro J. Munoz Merino, professor —
full professor — at the Carlos Il University, in Madrid. The fourth author who published the
most in the analyzed period was Professor Mar Pérez Sanagustin. She is an associate of the
computer science department at the Pontifical Catholic University of Chile and director of the
education engineering unit at the same university. Mar Perez-Sanagustin has a PhD in
Information and Communication Technology. He has worked with several research groups
around the world: at the Universidad Carlos 111 de Madrid (UC3M), as a post-doc; at the LTRI
group at London Metropolitan University (as a PhD student) and at the Stanford Research
Institute (SRI) as a student at the Fulbright agency). His research focuses on studying the self-
regulation of MOQOCs, hybrid methodologies based on MOOCSs, collaborative learning with
mobile devices, and engineering education. In addition, she has extensive teaching experience
in programming, databases, and information systems courses.

Perez-Sanagustin's main co-authors are Kloos and Hoyos. The main work carried out by
the three is Analyzing the impact of built-in and external social tools in a MOOC on educational
technologies, which was cited 103 times. Finally, we have Professor Carlos Alario-Hoyos, who
is Deputy Vice President of Strategy and Digital Education and Deputy Director of the
UNESCO Chair “Scalable Digital Education for All.” His area of interest is technology and
systems and MOOC:s.

As for the institutions and funding agencies, heterogeneity was identified between them,
which demonstrates that there is not a single dominant institution and/or funding agency. Of
the 2,079 publications, more than 100 funding agencies were identified, as well as more than

100 institutions. Table 3 shows the most outstanding institutions and agencies.

Table 3 - Main funding agencies

- . Records
Funding agencies
1° National Natural Science Foundation of China 21
2° Spanish Ministry of Economy Competitiveness 16
3° National Science Foundation 12
4° European Commission 7
5° Regional Government Of Madrid 7

Source: Web of Science (2022).

Volume 38 | n° 2 | pp. 121-141 | e-ISSN: 2237-4418 Ano 2023| Revista Pensamento & Realidade



samento
&

ealidade
131

The funding agencies that most supported the research were: National Natural Science
Foundation of China; Spanish Ministry of Economy Competitiveness; National Science
Foundation; European Commission and Regional Government Of Madrid. The countries that

publish the most on MOOCs are shown in the next table.

Table 4 - Main countries

Country Number of Articles
1° USA 415
2° Spain 294
3° China 284
4° England 165
5° Australia 101

Source: Web of Science (2022).

As for the number of publications by country (Table 4), the United States of America
leads the ranking of publications, followed by Spain, China, England and Australia. Table 6

shows the main languages in which the works are published.

Table 5 - Main languages

Language Number of Articles
1° English 1.971
2° Spanish 79
3° France 9
4° Portuguese 9
5° Chinese 8

Source: Web of Science (2022).

The main language is English, which has the greatest representation, with 95% of the
publications. Other languages, with less representation, are Spanish, French, Portuguese and
Chinese. The result of this analysis makes it clear that the English language is undoubtedly the
official language for those who wish to be inserted in the academic scenario. And the main

international journals reinforce this finding.

4.1 Citation report

The citation report provides statistical information based on the results retrieved and
informs the h-index (an index that uses as a basis the number of articles published by a scientist
and the frequency with which these articles are cited by other authors. of these, 2,856 are
citations without self-citations. More than 6,000 articles were cited. The average number of

citations per item is 3.22 and the h-index is 35. An index of h means that there are H publications
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that were cited by less h times. It can be seen that just as publications increased year after year,
citations also increased significantly from 2013. Through citation analysis, the most cited works

on MOOCs were identified. These works are detailed in Frame 1.

Frame 1 — Most cited publications
DESCRIPTION

MOOCs: A Systematic Study of the Published Literature 2008-2012
Por: Liyanagunawardena, Tharindu Rekha; Adams, Andrew Alexandar;
Williams, Shirley Ann INTERNATIONAL REVIEW OF RESEARCH 2013 245
IN OPEN AND DISTANCE

LEARNING Volume: 14 Edicdo: 3 Paginas: 202-227

Initial Trends in Enrolment and Completion of Massive Open Online
Courses Por: Jordan, Katy INTERNATIONAL REVIEW OF
RESEARCH IN OPEN AND DISTANCE

LEARNING Volume: 15 Edicdo: 1

A Pedagogy of Abundance or a Pedagogy to Support Human Beings?
Participant Support on Massive Open Online Courses

Por: Kop, Rita; Fournier, Helene; Mak, John Sui Fai
INTERNATIONAL REVIEW OF RESEARCH IN OPEN AND
DISTANCE LEARNING Volume: 12 Edicdo: 7 Edicéo

especial: SI P&ginas: 74-93

Students' and instructors' use of massive open online courses
(MOOC:s): Mativations and challenges Por: Hew, Khe Foon;
Cheung, Wing Sum EDUCATIONAL RESEARCH

REVIEW Volume: 12 P4ginas: 45-58

Instructional quality of Massive Open Online Courses (MOOCs)
Por: Margaryan, Anoush; Bianco, Manuela; Littlejohn, Allison 2015 129
COMPUTERS & EDUCATION Volume: 80 P&ginas: 77-83
MOOCs: So Many Learners, So Much Potential ...

Por: Kay, Judy; Reimann, Peter; Diebold, Elliot; et al.

IEEE INTELLIGENT 2013 75
SYSTEMS Volume: 28 Edicdo: 3 Paginas: 70

77 Publicado: MAY-JUN 2013

Using mlearning and MOOCS to Understand Chaos, Emergence,
and Complexity in Education

Por: deWaard, Inge; Abajian, Sean; Gallagher, Michael Sean; et al.
INTERNATIONAL REVIEW OF RESEARCH IN OPEN AND
DISTANCE LEARNING Volume: 12 Edic8o: 7 Edicéo
especial: SI Paginas: 94-115 Publicado: 2011

Connectivism: Its Place in Theory-Informed Research and
Innovation in Technology-Enabled Learning

Por: Bell, Frances

INTERNATIONAL REVIEW OF RESEARCH IN OPEN AND
DISTANCE LEARNING Volume: 12 Edicdo: 3 Edicdo
especial: SI Péginas: 98-118 Publicado: 2011

Reflections on Stanford's MOOCs

Por: Cooper, Steve; Sahami, Mehran

COMMUNICATIONS OF THE

ACM Volume: 56 Edicdo: 2 Paginas: 28-30 Publicado: FEB 2013
Source: Web of Science (2022).

Year of

publication G

2014 165

2011 140

2014 130

2011 75

2011 72

2013 66

As we can see in the table above, the article with the highest number of citations is called
MOOCs: A Systematic Study of the Published Literature 2008-2012, published in 2013. It is a

Volume 38 | n° 2 | pp. 121-141 | e-ISSN: 2237-4418 Ano 2023| Revista Pensamento & Realidade


javascript:;
javascript:;
javascript:;
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=3
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=3
javascript:;
javascript:;
javascript:;
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=4
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=4
javascript:;
javascript:;
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=5
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=5
javascript:;
javascript:;
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=6
javascript:;
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=20&SID=8BSvxkaX9yseCTzYqXI&page=1&doc=8
javascript:;
javascript:;
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=2&SID=5AycuyxwuXF8OanpHkJ&page=1&doc=9
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=2&SID=5AycuyxwuXF8OanpHkJ&page=1&doc=9
http://apps-webofknowledge.ez47.periodicos.capes.gov.br/full_record.do?product=WOS&search_mode=CitationReport&qid=2&SID=5AycuyxwuXF8OanpHkJ&page=1&doc=10

samento
&

ealidade
133

systematic review of the published literature on the topic among years 2008 and 2012. To this
end, 45 articles extracted from journals, database searches and web searches were analyzed.
According to the authors, many academics are increasingly interested in studying MOOCs
recognizing the potential these courses have to deliver quality education around the world on

an unprecedented scale.

4.2 Quotations map

Figure 5 shows the authors' co-citation map. From the co-citation analysis, it is possible
to analyze the intellectual structure among the authors. In this analysis, the more two authors
are cited together, the closer the relationship between them. In this way, the co-citation analysis
allows analyzing the existing clusters and the authors that belong to them. Authors cited at least

20 times were selected.

Figure 2 - Co-citation map
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Source: prepared by the authors (2022).

In the co-citation map, networks of documents and their authors are generated in order to
measure the relationship between two articles based on the number of citations in common. Co-
citation clusters indicate the proximity or influence between authors, each author is represented
by a node and from it comes the number of links originated between them, two authors are
connected to each other if they have co-authored at least one article. In the present study, the

VOSViewer software was used in order to identify clusters of authors as well as their
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relationships. For Serra et al. (2012), the analysis of co-citations aims to show the frequency in
the same article in which the authors are cited together. Figure 4 shows the co-citation map. A
citation link is a link between two items where one item cites the other. A co-citation link is a
link between two items that are both cited by the same document. There were 34,491 links of
cited references, of which we selected the co-citations that had at least 20 occurrences, meeting
this limit 104 co-citations. From Figure 5, 5 different colors can be seen. The largest cluster
corresponds to the color red, composed of references such as Jordan, Hew and Munoz-Merino,
with 28 items. In second place is the green cluster, with 28 items, among which authors Alario-
Hoyos, jzen, Bandura, Fayolle and Krueger are mentioned. In third position is the cluster in
blue, with 27 items composed of Cooper, Friedman and and Lewin. The fourth cluster appears
in yellow and has 11 items, the main one being Kop. Finally, there are 10 items in the smallest

pink cluster composed of Kay, Hollands and Johnson.

4.3 Textual map

By analyzing the keywords of the 2004 articles, 288 words were used more frequently.
In Figure 6, a network with the most adopted keywords was elaborated. The links total 29,702
links, where 480 keywords met the limit of being mentioned at least 20 times, of these 288
words are relevant to the theme of our study. In addition to these, three more clusters were
listed, being yellow, pink and light blue, which have fewer items.

Figure 3 - Word network
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In the network, there are four predominant clusters, the main one corresponds to the
words listed in the higher education group in red with 125 items, then the second cluster in
green with 76 items and keywords such as attitude, behavior. The third cluster, in blue, with
59 items, and, finally, the yellow cluster, with 28 items listed for the word internet. Figure 4
shows a density diagram of this keyword network, whose colors are similar to a thermal
graph.
Figure 4 - Keyword density diagram
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The intensity with which the term teaching appears and its position on the map confirm
the centrality of this theme, since it presented 297 occurrences and is linked to each of the other
words, as evidenced by the lines that relate the terms to each other. The term higher education
is the second most referenced word in titles and abstracts with 273 occurrences. The words
experimental video (experiment video), instructor (instructor), research (survey), technique
(technique), idea (idea), presented 173, 171, 165, 102 and 115 occurrences, respectively, and
portray the realization of studies on mobile technology in this context. Figure 4 shows a density
diagram of this keyword network, whose colors are similar to a thermal graph. Evaluating the
clusters, it can be seen that the grouping in red is formed by words related to the variables that
contribute to the formation of MOOCs, the term higher education and teaching appear with

greater influence listed with the words open education, open course, innovation, among others.

4.4 Hot Topics related to MOOCs

Based on the study by Hirsch (2005), which uses the h-index to characterize scientific

productions, Banks (2006) proposed the hb index as an extension of the h-index, which is
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obtained through the number of citations of a topic. The calculation of the m index is obtained
by dividing the hb index by the period of years for which information is desired, and the hb
index is based on publications ranked in descending order by the number of citations they

received, a number of citations equal to or the higher its position in the ranking (BANKS 2010).

Frame 2 - Definitions for hot topic classification

indicem | Topic
0 <m < 0.5 It may be of interest to researchers in a specific field of research, which
— 7 | encompasses a small community.
It can probably become a hot topic as a research area, where the community
05<m<2 |. . Uy . . "
Is very large or the topic/combination has very interesting characteristics.
It is considered a hot topic, unique topic with reach not only in its own area of
m >2 . . .. ..
research and is likely to have unique application effects or characteristics.

Source: Banks (2010).

Based on Banks' (2010) definitions, in this study, topics with an index m > 2 will be
considered as hot topics. hot topic or with the potential to be. (KELLY; JENNIONS, 2006).
Ten topics related to the theme of publications found on the Web of Science were selected.
Subsequently, each topic listed in Table 7 was combined with the term MOQOCs, and the total
number of publications for each combination was calculated (related topic x MOOCS); the h-
index (index obtained through the number of citations in publications that have obtained a
number of citations equal to or greater than their position in the ranking, representing the
productivity and impact of the work) and the coefficient m (obtained by dividing of the hb index
for the period of years for which information is sought (n) In view of this, the table below shows
the results obtained from the combinations of the twenty themes with the topic entrepreneurial

education, as well as the results related to the indices.

Table 6 - Hot topics in the study on entrepreneurial education

JT—— Number of indice | Indice
Articles h-b m
1° Learning (Aprendendo) 1.587 33 3,3
2° Education (Educagdo) 1.225 32 3,2
3° Student (Aluno) 1.027 24 2,4
4° High Education (Educacdo Superior) 618 23 2,3
5° Tecnology (Tecnologia) 634 22 2,2
6° University (Universidade) 626 22 2,2
7° Teaching (Ensino) 595 22 2,2
8° Strategy (Estratégia) 227 19 1,9
9° Performance (Desempenho) 235 14 1,4
10° Innovation (Inovacao) 204 12 1,2

Source: Web of Science (2022).
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According to Banks (2010), combinations with terms that obtained an m index greater
than 2 can be classified as hot topics. In the study in question, we had seven terms that presented
this index. The other terms scored between 0.5 and 2, which means they have great potential to
become a hot topic. Therefore, from the analysis of Banks (2010), it is possible to affirm that

the MOOCs theme is a hot topic and, therefore, considered a relevant topic for the academy.
5. FINAL CONSIDERATIONS

After reading articles that deal with MOOCs and analyzing the database, the idea that
there is an ongoing transformation becomes increasingly evident. For some, recognizing that
an industry that has changed so little over the past few decades could be radically transformed
is almost heresy. However, not recognizing the potential impact that these platforms have,
specifically in the education sector, is a classic example of business myopia. Thus, the objective
of the study was to present the scenario of research on the topic Massive Open Online Courses
(MOOC:s), from the Web of Science database. The choice was due to the relevance that these
platforms have achieved in the various academic environments in recent years.

The analysis of the database revealed that, between 2011 and 2020, 2079 works were
published, most of them - 53.5% - related to the area of education. This result is not surprising,
given the innovative and even disruptive character that digital platforms have in relation to
traditional teaching-learning processes. Regarding the main authors in the area, it can be
observed that most of them are in Europe. Of the five researchers with the most published
articles, three are Spanish and one is German. The only representative from Latin America is
Professor Mar Perez-Sanagustin. As far as funding agencies are concerned, two countries stand
out: China, which through the National Natural Science Foundation of China registered 21
works; and Spain, which through two agencies - Spanish Ministry of Economy Competitiveness
and Regional Government Of Madrid - registered 23 works.

It is observed that from 2013 onwards, the topic becomes much more important for the
academic community and the number of publications has grown exponentially, from six articles
in 2012 to 116 in 2013, which represents an increase of 1,833% . The peak of this production
occurs in 2016, when 551 works on MOQC:s are registered. In 2017, there was a drop and the
number of publications dropped to 491 works. However, as mentioned in the theoretical
framework, it is imagined that, due to the amount of instructional models derived from MOQOCs,
this topic should still arouse the curiosity of researchers, teachers and professionals working in

the area of education, technology and systems and the number of work in the area must remain
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elevated.
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