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ABSTRACT: The MOOC phenomenon has generated huge interest in the field of education
from the outset, giving rise to a significant number of research studies. In this paper we will
take a look at previous research into MOOCs and we believe the relevant research trends
from the education perspective will focus on new developments in hybrid MOOC:s, both in
their technological and pedagogical aspects, and in placing students’ learning and academic
results at the forefront of research. The use of more sophisticated research designs is also
recommended, paying greater attention to causal factors that promote student learning.
Keywords: Instructional innovation, learning process, educational research, educational te-
chnology

Investigacion en MOOC: tendencias y metodologias

RESUMEN: El interés despertado por el fendmeno MOOC en la educacion ha generado
casi desde sus comienzos un buen numero de estudios de investigacion. En este trabajo,
repasamos la investigacion precedente en MOOC y consideramos que las tendencias de in-
vestigacion relevantes desde la educacion se centraran en los nuevos desarrollos de MOOC
hibridos, tanto en sus aspectos tecnologicos como pedagogicos, y en situar el aprendizaje y
el resultado académico de los estudiantes como punto central de la investigacion. Se reco-
mienda igualmente la utilizacion de disefios de investigacion mas sofisticados que presenten
atencion a factores causales que promuevan el aprendizaje de los estudiantes.

Palabras clave: Innovacion educativa, proceso de aprendizaje, investigacion educativa, tec-
nologia educativa

1. INTRODUCTION

Since they were created in 2008, MOOCs (Massive Open Online Courses) have
been receiving a lot of attention in scientific literature, representing a new way of ap-
proaching training that is attracting millions of students all over the world, and which
is changing the way traditional, brick-and-mortar universities perceive online education.
This has occurred to such an extent that Brooks (2012) referred to them as the tsunami
on campus, as the phenomenon that, in one stroke, would change university forever
(Garcia Aretio, 2015).

This interest in MOOCs shown by the academic community has resulted in the body of
research that has gradually been constructed around MOOC projects since 2008. Contribu-
tions from authors such as Liyanagunawardena, Adams & Williams (2013); Castafio (2013);
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Kennedy (2014); Jordan (2014) Gasevic, Kovanovic, Joksimovic & Siemens (2014), Yousef,
Chatti, Schroeder, Wosnitza & Jakobs (2014); Chiappe-Laverde, Hine & Martinez-Silva (2015);
Sangra, Gonzalez- Sanmamed & Anderson (2015) and Meyer (2015) are testimony to this.

This body of research is recent, and shows that high impact scientific output is still in
its infant stages and is yet to be properly developed, paying greater attention to a theoreti-
cal approach than to empirical postulates Lopez-Meneses, Vazquez-Cano & Romén (2015).

In this paper we will briefly analyse previous research into MOOCs (highly fragmented)
and then, in the following section, we will single out the two more promising research trends
in the near future: the interest in hybrid MOOCs and in the students’ learning results. The
most promising research studies currently in progress will be based on these two trends and
organised around pedagogical, technological and strategic aspects.

We will also look into the research methodologies employed to date and will recommend
researching the actual educational potential of MOOCSs and carrying out more methodolo-
gically sophisticated studies.

2. CURRENT STATE OF AFFAIRS

The research community has been particularly active on this topic, which explains why
we find, almost from the beginning of MOOC:s, different studies based on their results. Two
stages can be distinguished: studies based on reviewing works published until 2012 (a period
when references were relatively few) and studies based on reviewing works published in
2013 and 2014 (by which time references had become much more numerous).

In the first period, Liyanagunawardena, Adams & Williams (2013) reviewed the re-
search studies referring to MOOCs between 2008 and 2012 and pointed out four particularly
relevant research topics: (1) the need to explore different perspectives as regards all the
parties involved in MOOCs (students, creators, teachers, institutions, etc.), bearing in mind
the advantages and disadvantages of each point of view; (2) the cultural tensions within
the MOOC pedagogies, resources and learning environments; (3) the ethical aspects in the
use of data generated as part of the MOOC; and (4) an analysis of the students’ efficient
strategies to deal with the overload of information and self-regulated learning.

A more synthetic review was carried out by Castafio (2013), who suggests grouping
previous studies together in three main lines of research: pedagogical design, network effect
(analysis of the students’ interactions in a MOOC project) and academic performance and
associated variables: motivation, attitudes and perspectives.

Lastly, Kennedy (2014) carried out a review of existing literature from 2009 to 2012,
focused solely on scholarly research in the hope of improving understanding and communi-
cation about the characteristics associated with MOOC:s, in which she recommends focusing
future research into MOOCSs on three main areas: 1) improving student understanding, their
types of behaviour and the social nature of learning; 2) the vast differences in pedagogical
approach between the two classical MOOC models; 3) the implications of MOOCSs’ incor-
poration into formal education institutions.

Jordan (2014), rather than offering a systematic review of MOOC research, presents an
online draft of the research literature on MOOCs that includes over 250 references, to which
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she associates keywords and tags. The participation of students in a MOOC stands out from
the tag cloud, followed by measurement and assessment (advances in automatic assessment,
peer assessment, etc.), dropout rates and the students’ demographic characteristics.

In these initial works we observe how the authors recommend that research be focused
not on the technological aspects of the MOOCs, but rather on the genuinely pedagogical
aspects, such as differences in how MOOCs are designed, self-regulated learning, students’
perspectives or the integration of MOOCs in formal education.

From 2013 onwards, an increasing number of studies in scientific journals presented
research results in connection with MOOCs and were subsequently reviewed. The review
put together by Yousef et al. (2014) was a nexus between both periods. An analysis of the
84 studies we selected from the 2008-2013 period suggests an interest in the aforementioned
research topics, but also in the technological aspects (automatic assessment, peer assessment,
etc.) and for research methodology aspects.

Gasevic et al. (2014) have analysed the research proposals submitted to the MOOC
Research Initiative (MRI), funded by the Gates Foundation (2013) and administered
by Athabasca University. The results have revealed the main research topics that make
up the framework of future MOOC research: 1) student participation and academic
performance; 2) MOOC design and curriculum; 3) self-regulated learning and social
learning; 4) social network analysis and online learning; and 5) motivation, attitude
and academic success.

Chiappe-Laverde et al. (2015) use a different approach, based on good practices and on
an analysis of the practical training experiences with MOOCs at university. These authors
lament the failing interest in the pedagogical aspects of most of these training proposals
(in favour of the platforms themselves) and they identify at the same time new relevant
research topics: opening up education, the relationship between MOOCs and reusing content,
connectivism and peer learning, among others.

Sangra et al. (2015) have carried out a meta-analysis of the research into MOOCs
that was developed over the 2013-14 period, focusing on publications that present MOOC-
related research results. The identified 228 research studies in the two-year period they
analysed. Results have been organised according to categories related both to pedagogical
aspects (role of social media in learning, pedagogical strategies, comparison between hybrid
courses and traditional MOOCs) and to technological (modelling/machine learning, natural
language processing, human-computer interaction) and methodological aspects (educational
data mining, learning analytics).

Lastly, Castailo, Maiz & Garay (2015a) believe that the pedagogical design of MOOC:s,
interaction between students and learning perspectives and their associated variables (motivation,
attitudes) stand out as the most significant lines of research. Alongside this learning-based
perspective, we also find matters related to cost, universal accessibility to higher education,
the problem of student dropout rates, as well as the problem of their integration in formal
university studies.

In the following section, we will summarise these different perspectives into two basic
trends which will set the tone for future research by integrating the different pedagogical,
technological and strategic aspects to be taken into account.
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3. RESEaARCcH TrRENDS IN MOOCs

The current state of affairs as regards research into MOOCs can be classified as frag-
mented, taking into account the different authors’ varying epistemological and ontological
conceptions as to what should actually be studied. One of the most relevant research issues
continues to be the pedagogical design of MOOC proposals, as highlighted by Gasevic et
al. (2014), and Castafio et al. (2015a), among others.

Nevertheless, it is important to bear in mind that the MOOC concept, despite being
relatively new, is a polysemic concept in a constant state of transformation. So, in spite of
the fact that MOOC:s use a flexible type of teaching with little standardisation (Shirky, 2013),
different authors suggest a distinction should be made between “connectivist” cMOOCs and
more “traditional” xXMOOC:s (Siemens, 2012; Rodriguez, 2013). For this reason, early research
studies (Rodriguez, 2012) dealt with the representative courses of Artificial Intelligence (Al)
at Stanford (Udacity, Coursera) and cMOOC formats in detail. This initial classification
proved to be too simplistic and has gradually gained in complexity (Conole, 2013) with
proposals such as those put forward by Knox, Bayne, MacLeod, Ross & Sinclair (2012),
or Lane (2012), who have found certain difficulties in placing their proposals within the
“Stanford model” versus “connectivist” MOOC dilemma.

From here on, new proposals have been put forward, such as cooperative MOOC:s (Fidalgo,
Sein-Echaluze & Garcia Pefialvo, 2013), who endeavour to respond to the heterogeneity of
participants in a MOOC by using an x-type course but including some of the advantages of
connectivist courses, or dual layer MOOCs (Siemens, 2014) that enable the students, throug-
hout the course, to choose one or the other (xXMOOC or cMOOC) as they wish. It must also
be pointed out that, recently, new types of MOOCs have appeared. One such example are
sMOOCs (small open online courses), some of them supported by European projects like ECO
(Elearning, Communication and Open-Data, 2015: Massive, Mobile, Ubiquitous and Open
Learning) and using learning analytics and web 2.0, among other aspects. Another example
are blended MOOCs, a hybrid proposal that offers both online and classroom teaching.

However, hardly any studies have dealt with the influence of certain types of MOOC
design on learning results Castafio et al. (2015a). So the references in constructivist courses
(Kop, Fournier & Mak, 2011; De Waard et al., 2011) focus more on how they transform
conventional knowledge-generating structures than on a strict measurement of learning re-
sults. Furthermore, the sheer volume of data generated by research into traditional MOOCs
tells us more about what the students are doing than what they are learning (Reich, 2015).
Mixed proposals, which are where MOOCs are heading and which are also the first to be
concerned with studying the students’ performance, are interested in a search for proposals
that facilitate the insertion of MOOCs in formal, regulated teaching, both at a university
level (Delgado Kloos, Muiloz-Merino, Alario-Hoyos, Estevez Ayres & Fernandez Panadero,
2015) and at secondary education level (Israel, 2015).

Hybrid MOOCs will catch researchers’ attention, as Hollands & Tirthali (2014) already
suggested when they pointed out the comparison between hybrid MOOCs and other traditional
courses as one of the most advanced lines of research, and in which the institution managers in-
terviewed in their study expressed an interest. The second main line that will lead research studies
in the next stage will be an interest in students’ learning (Reich, 2015). Below we have made a
brief outline of the main pedagogical, technological and strategic aspects of these two premises.
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3.1. Technological aspects

MOOOC:s offer students collaborative spaces in which to interact and strengthen their work
with the support of a wide range of tools, from traditional forums to the use of their own
Web 2.0 social networks and Facebook groups. Hybrid, cooperative, adaptive and other such
MOOC:s boost the use of social networks, which generates at least two types of problem: 1)
a huge amount of data and information that can not be studied in depth; and 2) difficulty to
respond to a massive number of students. The use of new tools has become essential to be
able to apply the learning analytics to measure, compile, analyse and present the students’
data as well as that from their contexts, with the purpose of understanding and optimising
learning and the environments in which it is produced (Ferguson, 2012).

Sangra et al. (2015) already warned us of the rise in research focused on educational
data mining and learning analytics, including work such as those on browsing strategies
according to age and country of origin (Guo & Reibnecke, 2014). New research projects
that propose a technological framework in which to integrate xMOOC and cMOOC learning
strategies, which have the capacity to adapt and manage the generated knowledge both in
the formal and informal learning arena (Fidalgo, Sein-Echaluce & Garcia Pefalvo, 2015),
show the direction in which these new studies are going.

From another perspective, other advances related to improvements in technological
solutions such as modelling/machine learning, natural language processing, human-computer
interaction, adapting machines in line with the student’s progress (Vargas, 2014), or the
development of new tools such as video annotations, which allow for greater multimedia
interaction and collaboration between students (Monedero, Cebrian & Desenne, 2015), are
all opening new research prospects.

3.2. Pedagogical aspects

The studies carried out to date from a technological perspective have focused mainly
on desk research (Reich, 2015), as we have seen in the evolution of MOOCs’ pedagogical
design. There are, however, also a significant number of experimental research studies dealing
with the evaluation of pedagogical strategies and, in particular, with student motivation and
engagement (Sangra et al., 2015).

Motivation has already been identified by Milligan, Littlejohn & Margaryan (2013) as
a variable that contributes to increasing students’ participation and success. Contributions
in this area have come from several authors, including Cheng (2014), who deals with the
emotional competence of students on a MOOC, Veletsianos (2013), on learning experien-
ces with MOOCs, and Castafio, Maiz & Garay (2015b) on students’ learning perspectives.
Other research examples include those by Anderson & Ponti (2014) on instructional stra-
tegies, on co-creation of content and participatory pedagogy. Lastly, studies into students’
engagement with the MOOC in question, types of student, participation and dropout rates
are also often covered.

Nevertheless, advances in knowledge and awareness of MOOCs means that richer
methodological designs will be needed, which will enable more attention to be paid to
the causal factors that promote students’ learning (Reich, 2015). Studies such as that pre-
sented by Guo, Kim & Rubin (2014), analysing the characteristics that videos must have
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in order to be efficient in a MOOC, or those presented by Zhang, Gad & Van Mieghem
(2015) on the increase in students’ performance through interaction on social networks
and forums, all point in this direction. Likewise, the implications of MOOC for teaching,
both online and in the new emerging digital training scenarios, will highlight the analysis
of the roles and competences that students and teachers must acquire in order to be suc-
cessful in these proposals.

The assessment of learning in MOOCs is the other important variable that we must
take into account. Following on from the works of Sandeen (2013), a powerful field of
research opened up, dealing with the different dimensions of learning as well as the variety
of students and a range of assessment techniques: e-assessment, peer-assessment and self-
assessment (Gallego, Gamiz & Gutiérrez, 2015). Furthermore, the MOOCs’ own quality
assessment, which universities are undoubtedly interested in, opens new research prospects
(Lowenthal & Hodges, 2015).

3.3. Strategic aspects

The strategic aspects are related to academic institutions’ interest in MOOCS as a con-
tribution to meet the demands of formal education. To this effect, Yuan & Powell (2013)
point out that it might be a mistake to consider MOOCs as a new isolated development
on which to make strategic decisions, given that they form part of a wider landscape of
changes in higher education, underlining their potential to improve education and to pro-
mote innovation and new pedagogical practices. Furthermore, Hollands & Tirthali (2014)
believe that MOOCs must be understood in formal training environments as educational
resources to supplement classroom teaching rather than as independent courses in their own
right, and which should possibly be aimed at specific targets: university students with the
chance to validate credits, professional development courses for teachers, or as a channel
for corporate training. On the same line, Dillenbourg, Fox, Kirchner, Mitchell & Wirsing
(2014). identified the subject of integrating MOOCs in university education as the main
challenge at this moment in time.

The search for new instructional formats with new digital training environments
coming from MOOC:s is already resulting in many research studies, and this looks to be
on the rise. Whereas research initially focused on replacing classroom hours (as specified
in the curriculum) with online classes by means of MOOCs (Vihavainen, Luukkainen &
Kurhila, 2013), the main current trend is to complement the curriculum in different ways
with MOOC:s.

Bruff, Fisher, McEwen & Smith (2013), for example, invite their students from the
campus to take part in a Coursera MOOC, but maintain classroom interaction. Fidalgo,
Sein-Echaluce, Borras & Garcia Pefialvo (2014) also incorporate the learning resources
of a MOOC into a module. Firmin, Schiorring, Whitmer & Willett (2014), however, use
a MOOC created by themselves in collaboration with Udacity (but offered openly as re-
ference material) to develop a flipped classroom methodology. These studies suggest that
educational institutions are leaning towards hybrid and blended formulas as a method for
using MOOCs in formal education contexts (Castafio et al., 2015b; Delgado Kloos et al.,
2015; Israel, 2015).
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4. RESEARCH MATURITY

The existence of a high number of MOOC research reviews cannot hide the criticism
that has come from many researchers who find that high impact scientific ouput is in its
early stages and is still not properly developed, paying greater attention to a theoretical
approach than to empirical postulates (Lopez-Meneses, et al., 2015). This opinion is one
that is shared by Cabero (2015), who believes in boosting research into the real educational
possibilities offered by MOOCs beyond mere favourable or unfavourable opinions that are
not based on evidence.

A number of factors may explain this limitation. On one hand, as we have seen, there is
the complexity of the term itself, which is in constant transformation. This impetus explains
how the theoretical approach to the MOOC phenomenon is still significant.

A second factor that has a bearing on the lack of research maturity is explained with
the Gartner firm’s annual Hype Cycle report regarding acceptance of any technology, and
which indicates that there are different phases and moments specified as: technology trigger,
peak of inflated expectations, trough of disillusionment, slope of enlightenment, and plateau
of productivity. The evolution of MOOCs since the years 2012-2014 is shown in Figure
1, in which we can see how we are progressively approaching the plateau of productivity,
which will presumably lead to greater maturity of the technology itself.

Figure 1.: Gartner’s Hype Cycle of emerging technologies and MOOC position. Adapted from Cabero
(2015:53).
visibility,
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The epistemological maturing process also brings with it a degree of fragmentation
in the methodologies used for the study. Raffaghelli, Cucchiara & Persico (2015), in their
review of the methodologies used in researching MOOCSs, conclude that we are currently
at the very early stages, dominated by desk research and descriptive studies (qualitative
and quantitative). The use of empirical methodologies is generally limited to case studies.
Furthermore, the experimental studies are usually small-scale, with frequencies based on a
case study of a single MOOC. The studies in question are not very sophisticated and are
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more aimed at understanding the phenomenon and constructing hypotheses than at answering
specific research questions.

These research methodologies are suitable for an initial or exploratory stage, coinciding
with the initial phases of the “full cycle of educational research” (Gorard, 2004; Gorard &
Cook, 2007). Educational research in a given field is developed through a seven-phase deve-
lopment cycle, from recognition of the existence of a problem, to the development of studies
aimed at proposing solutions, to analysing a specific impact or achieving technology transfer.

These studies confirm the fact that we are at the early stages of development as re-
gards research into MOOCs, devoted to characterising the object of study, conceptualising
the phenomena and identifying more clearly and systematically the main research problems
(Raffaghelli et al., 2015). Reich (2015) summarises some of these research topics as follows:
1) from investigations of individual courses to comparisons across contexts; and 2) from
a reliance on post hoc analyses to a greater use of multidisciplinary, experimental design.

5. DISCUSSION AND CONCLUSIONS

Although MOOCs, as a concept, may be seen as a relatively recent phenomenon, they
have generated considerable interest in the research community. Their potential as an element
to innovate or even revolutionise classical online education by generating new education
models explains why so many researchers are interested in studying them. This interest is
shared by the universities, as MOOCs can affect their pedagogical, organisational and busi-
ness models. To this effect, the search for new pedagogical formats with new digital training
environments coming from MOOCs is one of the emerging research topics.

Reviewing research studies on MOOCs has highlighted a number of significant weaknes-
ses. First, the variety of MOOCs in existence. It is worth mentioning that the term MOOC
can be used to refer to anything from the first, more connectivist cMOOCs to the now
preeminent xXMOOCs, as well as mixed models (such as blended MOOCs) which often seek
to integrate different types of MOOCs in formal education environments. Another clearly
highlighted aspect is the weakness of the research methods used, where desk research and
case studies have been most prominent. Both factors largely explain the existence of such
a fragmented research field.

Those initial weaknesses have gradually been overcome as research on MOOCs has
reached a level of maturity. This maturity stage is also characterised by a shift in the re-
searchers’ interest towards research projects with greater scientific rigour and focusing more
on what the student is really learning than what he or she is doing on a MOOC. Hybrid
MOOCs are also identified as the most important trend in the development of educational
models. It is also worth mentioning the increasing use of learning analytics and of tools
that help visualise, manage and exploit data from the social dimension of learning (and
informal learning).

The topics put forward in this paper may help to create an agenda of research methodo-
logies and topics that will lead the MOOC phenomenon to a level of maturity, which will,
in turn, enable it to offer more interesting contributions in the field of teaching and learning
in massive open training contexts.
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