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Abstract: The concept of e-learning is a technology-mediated learning approach of great potential
from the educational perspective and it has been one of the main research lines of Educational
Technology in the last decades. The aim of the present systematic literature review (SLR) was to
identify (a) the research topics; (b) the most relevant theories; (c) the most researched modalities;
and (d) the research methodologies used. To this end, the PRISMA protocol was followed, and different
tools were used for the bibliographic management and text-mining. The literature selection was
carried out in three first-quartile journals indexed in JCR-SSCI specialized in Educational Technology.
A total of 248 articles composed the final sample. The analysis of the texts identified three main nodes:
(a) online students; (b) online teachers; and (c) curriculum-interactive learning environments. It was
revealed that MOOC was the most researched e-learning modality. The Community of Inquiry and
the Technological Acceptance Model, were the most used theories in the analyzed studies. The most
frequent methodology was case study. Finally, the conclusions regarding the objectives of our SRL are
presented: Main themes and research sub-themes, most researched e-learning modality, most relevant
theoretical frameworks on e-learning, and typologies of research methodologies.

Keywords: e-learning; educational technology; educational research; text-mining; systematic
literature review

1. Introduction

The digital transformation of education systems in all levels has allowed incorporating a new
teaching-learning ecosystem called e-learning. The COVID-19 pandemic caused the closing of
classrooms all over the world and forced 1.5 billion students and 63 million educators [1,2] to suddenly
modify their face-to-face academic practices, wherever possible. This situation showed the strengths
and weaknesses of education systems facing the challenge of digitalization. The digital breach is still
a reality. According to data provided by the World Bank [3], in the year 2018, 84% of the citizens of
member states of the European Union had access to the Internet, compared to 66% in Latin America
and 18% in the least developed countries (LDC). Bates [4] states that COVID-19 has demonstrated
the current inequalities in the system and the need for universal and low-cost access to the Internet
for education. This failure cannot be attributed to e-learning itself, but to the fact that the potential
of this teaching method has been underestimated and excluded from the digital education projects
of educational organizations. The future of e-learning must be built on principles of openness and
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equality with an education in digital competence [5]. From an economic point of view, the industry
of e-learning has developed considerably in the last decade. According to Statista [6], the market of
e-learning all over the world will be over 243 billion dollars in 2022.

The sustainable development is defined as development that meets the needs of the present without
compromising the ability of future generations to meet their own needs (p. 43 [7]). Sustainability
is a long-term, perpetual developmental process with three interconnected dimensions: Economic,
environmental, and social. Discourse around sustainability in education has developed in two directions:
(a) Education for sustainability that focuses on environmental sustainability through educational
practices; and (b) sustainability of education that focuses on the implementation of sustainable forms
of successful practice through educational development, leadership, and innovation. In this second
meaning, the sustainability is the property of e-learning practice that evidently addresses current
educational needs and accommodates continuous adaptation to change, without outrunning its resource
base or receding in effectiveness. (p. 95 [8]). The three pillars of sustainable e-learning are: (a) Resource
Management (cost of e-learning), (b) Educational Attainment (measures of student achievement,
retention rates, skill acquisition, and personal development), and (c) Professional Development and
Innovation (strategies for adapting to change) [8]. Diverse studies have identified three principles and
nine framework elements for sustainable e-learning design: (a) Stakeholder-centeredness: (1) A labor
market-driven programming agenda; (2) a continuous improvement quality assurance system; and (3)
international program standards; (b) cost-effectiveness: (4) A costing model; (5) course rationalization;
and (6) a learning object repository, and lastly, (c) high operational efficiency: (7) Template-based
document preparation; (8) project management; and (9) an electronic project work-space. [9-11].

1.1. Definition of e-Learning

Aparicio et al. [12] claim that e-learning concept was not the first term to be used in conceptualizing
the use of computerized systems to enable or facilitate the learning process. They identified 23 concepts
that belong to the use of computers for learning purposes (e.g., online learning, virtual learning,
distance education, m-learning, MOOC, learning management systems). E-learning should not be
confused with the concept blended learning, which is defined as the effective integration, fusion even,
of face-to-face and online learning depending on the educational need and purpose (p. 200 [13]).
Sangra et al. [14] found four general categories of definitions of e-learning: (1) Technology-driven: Use
of technology to deliver learning and training programs; (2) delivery-system-oriented: The delivery
of a learning, training, or education program by electronic means; (3) communication-oriented:
Learning facilitated by the use of digital tools and content that involves some form of interactivity,
which may include online interaction between the learner and their teacher or peers; and (4)
educational-paradigm-oriented: Information and communication technologies used to support students
to improve their learning. Rodrigues et al. [15] define e-learning as an innovative web-based system
based on digital technologies and other forms of educational materials whose primary goal is to
provide students with a personalized, learner-centered, open, enjoyable, and interactive learning
environment supporting and enhancing the learning processes (p. 95). Garrison [16] claims that
e-learning is a disruptive technology that is currently transforming how learning is approached in
an educational context (p. 21). Dron and Anderson [17] identified four generations of e-learning
pedagogies: The behaviorist/cognitivist, the social constructivist, the connectivist, and the holistic
generation. The relevance of each pedagogical approach depends on the technological capabilities that
it uses. The holistic generation includes: Learning analytics, collective technologies, deep learning and
artificial intelligence, disaggregated tools and services, mobility and device diversity, the internet of
things and ubiquitous computing, virtual and augmented reality, and 3D printing. The characteristics
of this next generation of pedagogies are: (a) Student-centered; (b) distributed technically, socially,
and organizationally; (c) crowd-driven support and emergent; (d) integrated, just-in-time, and authentic;
(e) courses will play a less significant role; and (f) learning will be separate from accreditation.
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Njenga and Fourie [18] identified 10 myths about e-learning in higher education, extracted from
the emerging educational practice, information provided by technology providers, and the academic
literature: (1) E-learning is a very powerful instrument and all educational institutions should adopt it;
(2) e-learning may replace human interaction; (3) e-learning reduces the economic costs of education;
(4) increasing the academic offer and large amounts of information are beneficial for learning; (5) digital
technologies should be the main learning means or resource in higher education; (6) leisure (including
games and entertainment) and learning are separate activities; (7) e-learning will make university
institutions more competitive; (8) defining the infrastructure (hardware and software) in e-learning is
the most difficult task; (9) e-learning will be the end of traditional campuses; and (10) e-learning may
decrease absenteeism and the dropout rates among university students.

This systematic literature review (SLR) aims to contribute to the deconstruction of these and other
myths that have emerged around e-learning, by approaching the research conducted in this regard in
the last decade. This allowed for identifying the main study themes and research lines that provide
scientific knowledge about the present and future of this educational technology.

1.2. Previous SLRs about e-Learning Research

Previous reviews about educational research on e-learning allows observing the evolution of this
study theme in the scope of educational technology (Table 1). Regarding the methodology applied in
the reviews, it is important to highlight that, except for the study conducted by Zare et al. [19], none of
them reported the application of the PRISMA protocol in their development.

Table 1. Documentary search terms for previous systematic literature reviews (SLRs) about e-learning.

Date Search Term Database N.° of Results
TITLE e-learning) AND TITLE (“systematic review”)) AND

23-07-2019 DOCTYPE (ar) AND PUBYEAR > 1999 SCOPUS 6
e TITLE: (e-learning) AND TITLE: (“systematic review”) Date

23-07-2019 range (inclusive): 2000-2019. Index: SSCI, ESCI. Wos 15
e (TITLE (e-learning) AND TITLE (“trends”)) AND DOCTYPE

23-07-2019 (ar) AND PUBYEAR > 1999 SCOPUS 2

93-07-2019 TITLE: (e-learning) AND TITLE: (“trends”) WOS 1

Date range (inclusive): 2000-2019. Index: SSCI, ESCL

Source: developed by author.

Conole and Oliver [20] grouped the publications about e-learning into four dimensions:
Pedagogical, technical, organizational, and sociocultural. In the period of 20022004, studies in
this field are characterized for making a general description of the concept of e-learning and its practice
within a large variety of aspects. In a second phase (2007-2008), the research themes were reduced,
and studies were oriented toward the technical aspects of e-learning in its educational applications:
Systems and models, case studies, and teaching-learning strategies, among other.

Shih et al. [21] carried out an SLR about trends in the research about cognition and e-learning
(2001-2005) from a selection of five scientific journals indexed in SSCI (Social Sciences Citation Index)
within the scope of educational technology. They analyzed a total of 444 articles, identifying seven
categories (motivation, information processing, instructional approach, learning environment,
prior knowledge, metacognition, and cognitive-psychological characteristics). The most researched
themes were learning environment-interactive learning environment, instructional approach-collaborative
learning, and metacognition-perception and awareness.

The systematic review of Rodrigues et al. [15] was focused on the concepts of e-learning and
education in the ABI-Inform and EBSCO databases. For the analysis of the data, they used a text mining
software. Asin our study, these tools specialized in the analysis of texts prove to be essential for a quality
SLR. The identified dimensions were education (educational technology trends, online tools, and social
media), learning issues (innovation in educational fields, online platforms, and learning styles),
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student (behavioral issues: Engagement, satisfaction, and motivation), and usability (distance learning,
e-learning systems, and learning analytics).

Maurer and Khan [22] conducted an SLR about a selection of five scientific journals and two
conferences with the aim of identifying the trends in the research on e-learning in the period of 2003-2008.
They used the gCLUTO software (graphical application for clustering datasets) in order to carry out a
scientometric and content analysis. The identified categories were instructional/educational technology,
instructional process, teaching/learning perspectives, instructional methods, delivery systems,
instructional development, production variables, learner, learning environment, evaluation, culture,
and teacher.

Oncu and Cakir [23] identified four priorities in the research about online learning environments:
(1) Enhancing learner engagement and collaboration; (2) promoting effective facilitation; (3) developing
assessment techniques; and (4) designing faculty development programs. These areas are directly
related to the dependent variables that should be the object of study in the research on e-learning:
learner achievement, learner engagement, and learner retention. In this proposition, we observed
a coincidence with the results of our SLR, which identified these variables as concepts that have
been objects of study in the analyzed publications of the period of 2009-2018. Furthermore, all the
priorities are reflected in our nodes and subnodes. With regard to the research methodologies,
these authors defend the following methodological approaches: formative research (aimed to improve
the instructional design and all the curricular components), developmental research, experimental
research, and activity theory.

In their SLR, Zare et al. [19] used five databases of scientific publications and the focus of their
review was the identification of studies about e-learning and MCDM (multi-criteria decision making),
which is an efficient approach for evaluating multiple criteria. As a result, the following criteria in
e-learning evaluation were identified: usability; response-time; interactivity, web & course design,
accessibility, reliability, cost-effectiveness, functionality, security, stability trust, accuracy, flexibility,
interoperability, and continuity.

As a condition for the success of online education, it is fundamental to promote an educational
research line that develops efficient pedagogical designs that facilitate the learning of competencies.
The aim of this SLR was to analyze the evolution of educational research on e-learning in order to
identify patterns in the studied themes, determine the predominant methodological perspectives,
and value the transferability of this knowledge in the university teaching practice. This SLR provides
an evolution of the educational research conducted on e-learning throughout a decade, allowing
the identification of the main interests of the scientific community, the approaches used to tackle
these online educational phenomena, and their impact on the digital transformation of education.
The objectives of this SLR were the following:

1.  Toidentify the research topics about e-learning and education that were published in international
high-impact scientific journals in the period of 2009-2018.

2. Toreveal the educational theories about e-learning that were used in international high-impact
scientific journals in the period of 2009-2018.

3.  Todetermine the most used e-learning modality in studies published in international high-impact
scientific journals in the period of 2009-2018.

4.  To identify the methodologies of educational research used in studies published in international
high-impact scientific journals in the period of 2009-2018.

2. Materials and Methods

Firstly, a specific preliminary documentary search was conducted with the aim of identifying
previous SLRs about the concept of e-learning. The following table presents the search terms and
databases used and the number of results obtained. Of the total of 54 articles found, six were
selected, whose main objective was to identify the research lines or trends in e-learning [15,19-23].
This preliminary search and selection showed the need to carry out a SLR focused on analyzing the
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research trends on e-learning in the period of 2009-2018. The previous SLRs were carried out between
the years 2001-2005 [21] and 20032008 [22].

Thus, a SLR was conducted using the SCOPUS database and following the PRISMA protocol [24,25].
With the aim of estimating the total duration of the process of conducting this SLR, the online software
PredicTER was used. Figure 1 gathers the graphs of the prediction of temporal development of the SLR
as a function of different parameters (Planning; Searching; Screening; Data Extraction; Appraisal and
Synthesis; Reporting).

. odiecTERR =~

112 days 56 days

Total Tims Taken (0.5 FTE) Full-Time Equivalent

------------

I
I

Figure 1. Estimation of the time required to conduct this SLR. Source: Developed with the online
software «PredicTER» (https://estech.shinyapps.io/predictery).

For the selection of keywords, the term Electronic Learning was used, based on its inclusion in
Thesaurus ERIC and its identification as a preferential concept over other terms such as online learning
or mobile learning. In the documentary search, the synonym e-learning was used, for being the most
widely used in the specialized literature. The review was limited to scientific journals specialized
in educational technology, rated Q1 in the Journal Citations Reports (JCR) in the analyzed period
(2009-2018) with a first-quartile presence percentage of 80% or higher and within the category of
Education & Educational Research: Computers & Education (100%), British Journal of Educational
Technology (100%) and Internet and Higher Education (80%). The sequence of filters used in SCOPUS
was the following: ISSN (...) AND KEY (e-learning)) AND DOCTYPE (ar) AND PUBYEAR > 2008
AND PUBYEAR < 2019.

The inclusion-exclusion criteria established were the following: Articles published in the selected
scientific journals (British Journal of Educational Technology-BJET, Computers & Education-C&E,
The Internet and Higher Education-I&HE), including articles «in press», in English, and published
within the period between January 2009 and December 2018 (Table 2). The criteria included theoretical
and empirical studies with quantitative and/or qualitative methods whose main topic was educational
research on e-learning. For the compilation and management of documentary databases, the free
bibliographic-management software Zotero was used. In addition to the metadata of each article,
including the abstract and keywords (when applicable), the complete text in PDF was added to the
database of Zotero.

For the SLR, CADIMA [26] was used, which is an open access online tool designed to: (1) Assist
throughout the systematic review/map process; (2) allow for offline data extraction; and (3) support
the work of the review team. CADIMA meets the standards of PRISMA (Figure 2).
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Table 2. Documentary search terms for the SLR.

Search Terms Database

ISSN (10,967,516) AND KEY (e-learning)) AND DOCTYPE (ar) AND PUBYEAR > 2008 ND PUBYEAR < 2019 SCOPUS
ISSN (0360-1315) AND KEY (e-learning)) AND DOCTYPE (ar) AND PUBYEAR > 2008 AND PUBYEAR <2019  SCOPUS
ISSN (0007-1013) AND KEY (e-learning)) AND DOCTYPE (ar) AND PUBYEAR > 2008 AND PUBYEAR <2019  SCOPUS

Source: developed by author.
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Figure 2. CADIMA, SLR online software. Source: Developed by author.

Firstly, the protocol was introduced: Title page, background, objective, methods (search strategy,
study selection, critical appraisal, data extraction, and data analysis), competing interests, timeline,
author’s contributions, acknowledgements, and appendices. Then, the literature search was conducted:
Definition search string(s) and display merged reference list. Once the documentary database was
filtered, the study selection was carried out: Define criteria list, consistency check, apply criteria,
and select studies from papers. The data were extracted using NVivo 12 Plus.

In the first phase, the inclusion criteria were applied to the title and abstract. In the second
phase, the inclusion criteria were applied to the full text. Two independent reviewers acted in the
different phases: (1) Selection based on inclusion criteria and (2) ultimate inclusion in the review.
In the first phase, a Cohen’s kappa coefficient [27] of 0.9 was obtained, considering an «almost perfect»
concordance index between the evaluators [28]. The discrepancies were resolved by later agreement.
As a result of the processing of the 790 articles selected initially, 498 of these were excluded for not
meeting the inclusion criteria, in terms of title and abstract. The full text of the remaining 292 articles
was evaluated, after which a total of 44 articles were excluded for being focused on «blended learning».
Therefore, the final sample consisted of 248 articles (Figure 3).
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790 records identified 0 additional records
through database identified through
searching other sources
790 records after

duplicate removal

}

790 records screened
at title/abstract level

!

292 full-text articles 44 full-text articles

assessed for eligibility ’ exc};‘e‘i’;gh;"ith

248 full-text articles
included

— | 498 records excluded

Figure 3. Flow diagram. Source: Developed by author from CADIMA.

The coding process began by addressing the most frequent concepts of the selected articles using
VOSViewer, which is a software tool for creating maps based on network data and for visualizing
and exploring these maps [29]. For a total of 545 keywords, the limit was established at 33 keywords,
with a minimum concurrence of 5 keywords. Three clusters were identified, constituted by 15 (red),
14 (green), and 4 (blue) keywords, respectively (Figure 4).

learning@nalytics

social netwgirk analysis

self.regulae learning
@ computer-medigfpd communicatio

communigof inquiry
soclal pfesence
teaching/learl strategies evaluation gcal systems
mapcs g/lear@iig g -
lear ing cgfimunities
onlinigarning scutigaing POStsecond@ly education
motigation distance edudfion and telelea ]
e-legin,
teacher @lucation & pedagogiBat isstes
k satisfgczion media iniducation
ifelongliearnin
Jistanceleaming WRONE__iaributed loaing environme
blendegljearning

distance@iucation
orfline @ueation

studenc sgsisfaction

£, vosviewer

Figure 4. Network visualization of concepts. Source: Developed by author using VOSViewer (v.1.6.15).

Then, categories and subcategories (issues) were generated using the NVivo 12 Plus software.
To this end, a RIS file was imported from the bibliographic manager Zotero. The 248 articles selected
after concluding the two valuation phases were introduced in NVivo. An automatic coding was
applied, obtaining a total of 10 main concepts with their corresponding terms. These were analyzed
using the word tree to identify the most frequent terms, and they were also compared with the map
of correlations obtained with VOSViewer. Then, using the NVivo tool Text Search, the concepts
revealed in the previous phase were searched and coded in nodes (subcategories). From this relation
of issues, the main nodes were defined (categories). Next, the NVivo tool Matrix coding query was
used to identify the articles that include each node in their content. This analysis allowed identifying
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the most relevant article of each node, through the frequency of their presence in the texts. Lastly,
using the NVivo tool Crosstab query, we analyzed the relationships between the nodes and some of
the fields present in the classification of the references (articles), such as authors, years, and journals.
Furthermore, a complementary analysis was carried out, exclusively focused on the keywords of the
journals C&E and I&HE, since BJET does not include them. A single file with the list of keywords was
analyzed using the N'Vivo tools to identify research themes about e-learning.

3. Results

In accordance with the objectives of the study, the results of the SRL are presented below
(see Appendix A). Different graphic representations of the data are introduced, which have been
considered necessary to support our results.

3.1. Research Themes and Subthemes about e-Learning and Education (2009-2018)

The analysis of the keywords provided a first view of the research themes that are present in the
articles selected for this SLR (n = 248). Firstly, the cluster analysis generated the following dendrogram
(Figure 5), where possible categories and subcategories are identified by word similarity.

Figure 5. Cluster analysis of keywords (dendogram). Source: Developed by author using NVivo.

More specifically, this dendrogram shows the relevance of each of the keywords with the use of a
hierarchy chart, which allows observing patterns through a tree map (Figure 6). The most frequent
keywords in e-learning research are identified: MOOC, higher education, teaching-learning strategies,
and interactive learning environments, which are revealed as main concepts.
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Figure 6. Hierarchy chart of keywords. Source: Developed by author using NVivo.

Based on this hierarchy and its conceptual relationships, it is possible to establish a series of levels
in the identification of themes and subthemes of educational research on e-learning, as well as links
between concepts. Thus, MOOC is especially associated with learning analytics and social networks
analysis. The first-level keyword higher education is associated with other educational levels, such as
secondary education, which is the second most studied level, adult learning, and post-secondary
education, which are in the third level, and lastly gender studies, which has a very poor representation
in this sample of articles. The first-level keyword interactive learning environments is associated with
two widely studied concepts: community of inquiry (Col) and computer-mediated communication

(level 2). Although, at the third level, learning communities and instructional design are also related.
One of the components of Col, teaching presence, is in the fourth level, along with evaluation of CAL
system and technology acceptance model (TAM). The lowest (fifth) level includes by social presence
(Col), human-computer interface, intelligent tutoring system, and learning management systems
(LMS). The first-level concept teaching-learning strategies is correlated with the second-level keywords
evaluation methodologies and self-regulated learning, which were widely studied in the analyzed
period. The third level includes motivation and cooperative-collaborative learning. With lower
frequency, student satisfaction and innovation fall into the fourth level. Lastly, self-efficacy and student
engagement are identified as the keywords with the lowest presence. Figure 7 represents this level of
hierarchy and the thematic links between the main keywords of the analyzed articles.
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Figure 7. Map of levels and thematic relationships between keywords. Source: Developed by author

using CMapTools.
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The coding of the full-text articles generated three main nodes: (a) e-learning & online students;
(b) e-learning & online teachers; and (c) e-learning & curriculum. The rest of the nodes identified are
tackled in further sections, as they respond to different objectives (theoretical frameworks, e-learning
models, and research methodologies).

The e-learning & online students node includes two relevant themes with similar representation:
self-regulation and dropout & retention (Figure 8). Self-regulation was observed to have a positive
influence on educational performance and interaction; its presence is fostered in active learning
environments that are perceived as useful and satisfactory [30-33]. In the dropout & retention
subnode, researchers investigate factors that favor the retention of online students, such as the quality
of the instructive design, well-developed evaluation activities consistent with the objectives of the
course, opportunities of collaboration between students, proactive attitude of the teacher/faculty
member in educational communication, certification of the formative activity, and guidance for future
studies [34-36]. In the student satisfaction subnode, studies are focused on the influence of contextual
(demographic, cultural) and psychopedagogical (cognitive load) variables on the satisfaction of students
with e-learning, as well as on the identification of ideal curricular contents for a first satisfactory
experience in an online environment [37—40]. In the student motivation subnode, which is strongly
associated with student satisfaction, studies reveal the importance of achievement emotions as a
predictor of the motivation of online students and the essential role of the teacher/faculty member
to stimulate motivation toward e-learning by supporting the capacities, effort, and work value of
the students [41,42]. The analysis also generated the concept of digital literacy, or the competence to
plan, apply, and evaluate digital activities of daily living, as well as the capacity to reflect on these
activities. In the studies on e-learning, researchers use this variable to predict self-efficacy [43]. It is also
demonstrated that the differences in digital literacy between educators and students have an impact on
e-learning, since the day-to-day digital competences do not match the digital competences required in
the online academic environment [44]. Lastly, a set of psychopedagogical variables were also identified,
which reveal different characteristics of the online students: self-efficacy [45,46]; Locus of control [47];
and Cognitive skills [48].

2018 | |
2017 | I
2016 [ I
2015 I
2014 | B = 0ropout & Retention
| Self-regulation
2013 | T Student motivation
2012 | I < Student satisfaction
2011 | —
OO0
2000 | I

0% 10% 20% 30% 40% 50% 60% 70% 80% 90 % 100 %
Figure 8. Percentage distribution of the subnodes of «e-learning & online students» by years in the

period of 2009-2018. Source: Developed by author.

The e-learning & online teachers node includes two main subnodes: professional development
(in-service teachers) and teacher education (pre-service teachers), both oriented toward training in
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teacher digital competence (Figure 9). The analysis identified different conceptualizations about
professional development: (a) Training: Learning the use of technological tools and devices
(software and hardware); (b) curricular change: Rethinking the teaching practices to provide
opportunities for the reconceptualization of the teaching-learning processes and exploring the
possibilities of e-learning; (c) collaboration: Every e-learning manager (ICT coordinators, educational
technology advisors, support technicians, and management teams) play a role in teacher training
(planning, dissemination, awareness, organization, implementation, and recognition); (d) relevance:
Using e-learning to satisfy individual needs, related to specific contexts and themes, and to be available
whenever needed and in the most useful, appropriate, and effective manner [49-51]. The third node in
the hierarchy is teaching methodology, where researchers have reported differences between sexes,
with female students giving more importance to planning and participation, whereas male students
value the rhythm of teaching to a greater extent [52]. Technological tools for the instructional design
of e-learning have also been valued, as well as their influence on teaching methods [53]. The teacher
roles node includes studies that identify roles of online teachers: Course designer and organizer
(coordination of learning activities and management of the general structure of the course); discussion
facilitator (promotion of communication and feedback using synchronous and asynchronous tools);
social supporter (promotion of a sense of community); technology facilitator (use of devices and
tools for the promotion of learning); and assessment designer (development of online evaluation
activities) [54]. With low presence, the concepts of teacher emotions, teacher attitudes, and teaching
preferences were also identified.
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B Teacher Education
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Figure 9. Percentage distribution of the subnodes of «e-learning & online teachers» by years in the
period of 2009-2018. Source: Developed by author.

Regarding the e-learning & curriculum node, several subnodes were identified, which are
described in groups to facilitate their understanding (Figure 10). The most relevant theme is the study
of the impact & success of e-learning [45,55-57], which is strongly associated with the course outcomes
subnode [58,59]. The instructional design subnode includes studies about the validity and quality of
the teaching models of e-learning [60-62]. Within the concept of management, three subnodes were
identified: course & learning management [63]; knowledge & information management [64]; and time
management [65,60].

Assessment is another group of subnodes that includes the concepts of formative assessment,
where researchers study its validity (the use of significant assessment activities that promote contextual
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learning, based on multidimensional research and perspectives) and reliability (the use of varied
learning evidence and assessment rubrics), as well as the importance of immediate feedback, attention
to individual needs, and the design of activities that promote critical thinking and creativity [67,68].
The concepts of Self-assessment [69]; Peer assessment [70], and Automated assessment [71] were
also identified.

g
==}

g B
] =]
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W Impact & Success
B Course & Learning Management

8
3

Instructional Design
B Knowledge & Information Management
B Accessibility

Time management

g8 8 8
- M W

g

5]
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0% 10 % 20 % 30 % 40 % 50 % 60 % 70 % B0 % 90 % 100 %

Figure 10. Percentage distribution of the subnodes of «e-learning & curriculum» by years in the period
of 2009-2018. Source: Developed by author.

3.2. Educational Theories about e-Learning

The most relevant theoretical framework in the studies about e-learning of this SLR is Community
of Inquiry (Col) [72,73]. A Col is defined as a community of learners constituted by people who
indistinctly take on the teacher and student roles and engage in an educational communication with
the specific aim of promoting research, building meanings, and validating their understanding of
the studied concepts and phenomena. These communities provide the means to integrate personal
reflection and shared discussion. Their success depends on the ability to create and maintain learning
environments that involve the students in meaningful learning activities and awake their interest.
It is considered that the construction of individual knowledge is especially influenced by the social
context. A Col provides the context in which students can take on responsibilities and manage their
learning by negotiating meanings, identifying erroneous concepts, and questioning their beliefs [74].
The components of a Col are: (1) social presence, which is the ability of students to identify as a group,
communicate openly in a context of trust and progressively develop affective and personal relationships
as a way of projecting their individual personalities [75-78]; (2) teaching presence, which is defined as
the design, promotion, and orientation of the cognitive and social processes to generate personally
meaningful learning results of educational interest [59,78-80]; and (3) cognitive presence, or the extent
to which students are capable of building and confirming meanings through constant reflection and
discussion in a critical Col [81-84]. In numerous studies, Col Survey is used as an instrument to assess
the three presences in educational contexts of e-learning [85-88].

Another theoretical model, with greater presence in the analyzed articles, is the theory acceptance
model (TAM). Researchers have developed different models to predict and explain the beliefs of
teachers regarding the use of digital technologies in their teaching practice. One of these models is
TAM, which aims to explain the factors that influence the users of technologies [89]. TAM considers
two beliefs related to the adoption of technologies: On the one hand, the perceived ease of use, that is,
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the personal belief that the use of specific technologies will reduce the effort made to complete a
task and, on the other hand, the perceived usefulness, which is the personal belief that the use of
technologies will improve professional performance. This model has been used in multiple studies
and it has shown that these perceptions explain a relevant part of the variance in the intention of use
and attitude toward digital technologies [90-93].

Figure 11 shows the increase of the relevance of Col in the last year (2018) in studies about
e-learning, when it reached its highest frequency in the analyzed period.

2018
2017
2016
2015
2014

B COl

2013 B TAM

2012
20Mm

2010

2009

0

ES

10 % 20 % 30 % 40 % 50 % 60 % 70 % B0 % 90 % 100 %

Figure 11. Yearly evolution of community of inquiry (Col) and theory acceptance model (TAM) in the
analyzed studies (2009-2018). Source: Developed by author.

3.3. Most Studied e-Learning Modality

Massive open online course (MOOC) is the e-learning modality with the greatest presence in
the analyzed articles. MOOC is an evolution of previous experiences in the scope of open education
and e-learning. Its background includes the movement for open educational resources (OER) and the
pioneering initiatives in distance education with digital technology. In fact, the psychopedagogical
bases of MOOC include: Distributed cognition, social constructivism, connectivism, collaborative
learning, and OER. Although these have clear deficiencies related to teaching feedback, they have helped
to develop the use of learning analytics and personalized education [94]. There are two categories
of MOOC: (1) Networks of distributed online resources (cMOOCs), and (2) well-structured learning
pathway resources centralized on MOOCs platforms (xMOOCs) [95]. Most of the analyzed articles are
focused on the study of xMOQOCs. The themes approached in the articles are the following (Figure 12):
MOOC learners, where researchers explore demographic factors of online students, as well as barriers,
potentiators, and psychological profiles [96,97]; MOOC participation, with studies that reveal the
importance of expectations and motivations in the conducts and results of MOOCs, and where
participating students show a combination of cognitive goals, self-assertiveness, and attainment
of objectives [98-100]; MOOC completion, where learning persistence is studied, which refers to
the learners” willingness to complete the learning tasks that they begin [101,102]; MOOC design,
where researchers identify design factors that prove relevant for the success of a massive course [70];
and MOOC discussion, where studies show that forums are used by students with higher education
level who seek support to improve professionally, thus becoming spaces of mass communication in
which learning communities are not formed [103,104]. Figure 9 presents the evolution of the nodes
about MOOC from its first appearance in the literature in the year 2013, showing a similar behavior
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in all the detected subnodes, that is, an important growth up to 2016, a decrease in 2017 and a new
increase in 2018.

2018

2017

B MOOC completion

B MOOC design
MOOC discussions

B MOOC leamners

B MOOC participation

2016

2015

2014

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
Figure 12. Evolution of the nodes of massive online open courses («MOOC») in the period of 2009-2018.
Source: Developed by author.

3.4. Research Methodologies in the Analysed Articles

Case study is the most used methodological concept in the analyzed research articles [44,105-108].
A large number of these studies are focused on massive online open courses (MOOCs), which can be
divided into two different types: (a) Observational case study, where there is no intervention and the
case is described based on its activities and/or results; and (b) intervention-case study, where the only
case is the ecosystem for the educational action and change [109]. It is also applied in studies about
online formative assessment. Due to the complexity of the analyzed phenomena, many researchers
choose the case-study methodology, with their frequent participation in the formative action as teachers
and/or instructional designers [67]. Figure 13 represents the hierarchy of the methodological nodes
identified in the documentary sample.

The second most frequent term in the studies about e-learning in the analyzed period was
Structural Equation Modelling (SEM). This statistical methodology allows, through hypothesis testing,
confirming a structural theory related to an educational phenomenon. This theory represents a causal
process derived from multiple variables that are analyzed through regression equations and graphically
represented with the aim of clarifying the studied theory. The theoretical model can be statistically
verified in a simultaneous analysis of the entire system of variables to establish the degree of coherence
with the data [110]. In the analyzed articles, there are two preferential uses of SEM: (a) Confirmation
of theoretical models in non-experimental research, where other methods to examine the validity of
the theories are not well developed [38,42,111-116] and (b) the study of the validity and reliability of
instruments used to measure e-learning [88].

Logistic regression is a statistical method used in empirical studies that involve categorical
(dichotomic) dependent variables. Niu [117] states that, although logistic regression is an efficient tool
to understand correlational relationships, some of the results reported in educational investigations
based on logistic regression results might not be accurate and should be interpreted with caution.
The research themes about e-learning with this methodology include the online student profile in
higher education [118,119] and self-regulated learning [120-122].
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Figure 13. Hierarchy chart of nodes «Research methodology». Source: Developed by author using NVivo.

Another concept linked to educational research methodology is Design-Based Research (DBR).
This concept includes a set of methodological approaches characterized by the design of educational
environments or resources as an integral part of research, with the aim of contributing to the resolution
of an educational problem or to the improvement of the teaching—learning process. DBR is organized
in three phases, within a flexible and iterative structure: Analysis—exploration, design—construction,
and evaluation-reflection. It allows exploring the possibilities of creating novel teaching and learning
environments [123]. Consequently, in a DBR, educational interventions are conceptualized (designed)
and then implemented in an iterative process, within real educational ecosystems, where the ecological
validity of the theory is tested, and new theories are generated [124,125]. Its application in the research
on e-learning is oriented toward the design of exemplars (modelling of pedagogical practices) [126],
validation of teaching innovations [127,128], and usability [129].

Other concepts about qualitative methodologies with presence in the analyzed articles are
Grounded Theory [50,130,131] and Action-Research [132]. Figure 14 shows the percentage distribution
of the nodes about research methodology in the journals analyzed in this SLR.

SEM - Structural Equation Mode! | N NN
Quasi-experimental research | NGRNGEGTNGNGNGGEGEGNE
Quantitative research || NNRN-NEIINIGIGINGNGN
aualitative research ||| NN

Mixed method research | mI&HE
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Logistc regression | cac
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Empirical research || N N
DBR - Design Based Research [ NN
Case stucy |
Action-research
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Figure 14. Nodes about research methodology by journal. Source: Development by author.



Sustainability 2020, 12, 5153 16 of 23

4. Conclusions

The purpose of the systematic review was to analyze the evolution of educational research on
e-learning. From an exhaustive search in three specialized journals in Educational Technology we
selected studies that would provide answers to the three established research objectives. The conclusions
obtained in this paper in relation to the proposed objectives are set out below.

O1. To identify the research topics about e-learning and education that were published in international
high-impact scientific journals in the period of 2009-2018.

Our results show that the keywords most frequently used in e-learning studies are: MOOC,
Higher Education, Teaching-Learning Strategies, and Interactive Learning Environments. The interest
in MOOCs is oriented towards research in Learning Analytics and Social Networks Analysis.
The educational level on which further research is carried out is Higher Education. Other educational
levels that are also studied are Secondary Education and Adult Learning. Teaching-Learning
Strategies focus on evaluation methodologies and self-regulated learning. Lastly, Interactive Learning
Environments is a topic of e-learning research that deals especially with the development of learning
communities (teaching and social presence) and about instructional design for computer-mediated
communication (Evaluation of CAL System and Learning Management Systems).

From the analysis of the content of the selected articles, three main nodes are identified:
(a) e-learning & online students; (b) e-learning & online teachers; and (c) e-learning & curriculum.
The e-learning & online students node includes two main themes: self-regulation and dropout & retention.
The researchers’ interest is focused on the main problems facing a distance education: The ability of
students to regulate their own learning and how to achieve their permanence in these online learning
contexts. The e-learning & online teachers node includes two main subnodes: professional development
(in-service teachers) and teacher education (pre-service teachers). The interest of researchers in training
in teacher digital competence is verified. The node e-learning & curriculum reveals impact & success as
the main research subtopic. Like any emerging educational modality, e-learning has to demonstrate its
effectiveness in different dimensions of the educational process (organizational, economic, pedagogical).
Other identified subtopics are «Course & Learning management» and «Instructional Design».

O2. To reveal the educational theories about e-learning that were used in international high-impact
scientific journals in the period of 2009-2018.

Community of Inquiry (Col) emerges as the most relevant theoretical framework in the selected
investigations. This theoretical model maintains that the construction of knowledge in virtual
teaching-learning environments takes place by means of the development of a community that is
characterised by three presences: Teaching, social, and cognitive. The Theory Acceptance Model (TAM)
is other theoretical model with important presence in the analyzed articles. TAM predicts and explains
the beliefs of teachers regarding the use of digital technologies in their teaching practice.

O3. To determine the most used e-learning modality in studies published in international high-impact
scientific journals in the period of 2009-2018.

Massive Open Online Course (MOOQOC) is the e-learning modality with the greatest presence in the
analyzed articles. The researchers are interested in demographic factors of online students and also
for the identification of barriers, potentiators, and the definition of psychological profiles. A frequent
object of study is the analysis of dropout. With respect to participation in MOOCsS, expectations and
motivations are analyzed. The students who participate in these courses have cognitive interests,
but they are also motivated by the achievement of objectives such as certification and the improvement
of their professional skills. Other topics that have emerged from our analysis are instructional design
and discussion forums.
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O4. To identify the methodologies of educational research used in studies published in international
high-impact scientific journals in the period of 2009-2018.

In the analyzed studies, investigations using qualitative methodologies predominate. Case study
is the methodological concept most used in these research articles. It has been the most frequent method
in studies on MOOCs with two typologies: observational case study and intervention-case study.
The case study has also been used in research on online formative assessment. A significant presence
of design-based research (DBR) has also been identified in the studies. Structural equation modelling
(SEM) is the statistical methodology most used. Two main uses are identified: (a) Confirmation
of theoretical models in non-experimental research and (b) the study of the validity and reliability
of instruments.

In the SLR that we conducted, it was observed that, from 2009, the trend identified by Conole and
Oliver [20] continues and the analyzed studies abandon technocentrism; that is, the research focused
on devices and apps, to shift the focus toward the pedagogical process and its main agents: students,
teachers, and curriculum.

Moreover, in line with our SLR, Shih et al. [21] also revealed the concept of interactive learning
environment as one of the most frequent in the research on e-learning. Regarding the research
methodology, most of the analyzed studies used descriptive methodologies, and the most frequent
instrument for the gathering of data was the questionnaire. In this regard, our SLR shows that research
on e-learning continues to apply qualitative methodologies, although it has gradually incorporated
quantitative (v.gr. SEM) and mixed methods.

Also in line with the results of our SLR, Rodrigues et al. [15] highlighted concepts such as attention
to personalized education, online student satisfaction and motivation. and the relevance of instructional
planning and design for e-learning.

As can be observed, the review of Maurer and Khan [22] have some dimensions that are similar to
the ones identified in our SLR, which, consequently, have persisted in time and are essential elements
of the research objectives of studies about e-learning: Online student/teacher, instructional design,
assessment, and interactive learning environment.

Just as in Oncu and Cakir’s review [23], our SLR shows that research methods have been used
in the scope of formative/developmental research, such as design-based research (DBR), and in the
scope of activity theory, such as action-research. Experimental research is still poorly present due to
the difficulties of its implementation in e-learning contexts.

Some of e-learning evaluation criteria identified by Zare et al. [19] are implicitly included in
the categories and subcategories of our SLR. In the period analyzed in our review, the studies about
MOOCs include evaluations of this e-learning model that consider these criteria.

Our SLR has some limitations. All the analyzed articles are written in English; therefore,
future studies should consider including publications in other languages, since e-learning is a global
educational phenomenon of interest to educational researchers all over the world, especially as a
consequence of the effects of the COVID-19 pandemic on education systems. Moreover, it would be
convenient to conduct similar SLRs about this topic approaching shorter periods, in order to obtain a
more accurate and recent evolution of the research interests. These SLRs also must considered different
educational, socio-economical, and cultural contexts.
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