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Abstract

The field of distance education (DE) is dynamic and constantly evolving; it reflects and adapts according to
changes in socio-cultural, demographic, political, and technological domains. Thus, there is a need to
understand past and present activities in the field, in order to better inform future research. The main
purpose of this study was to examine DE research through data mining and analytics approaches, using
social network analysis (SNA) and text mining to conduct a bibliographic analysis. The findings highlighted
three main strands of DE research: (a) issues related to open education; (b) the design, support, and quality
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tools. SNA of the bibliometric data identified pivotal theoretical contributions, including that the fields of
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Introduction

The field of distance education (DE) has long been dedicated to providing flexible ways for a wide diversity
of learners to access knowledge and learning opportunities. In particular, for generations the field has
benefited from the use of educational technologies (EdTech) to provide a variety of educational
opportunities to learners beyond traditional paper-based study materials (Bozkurt, 2019; Moore &
Kearsley, 2012; Zawacki-Richter & Naidu, 2016). Over time, DE has adapted and developed DE-specific
curricula, educational strategies, and learning models that meet the needs of learners, by taking advantage
of increased capacity and affordances of prevalent technologies. Following the advent of computers, online
technologies, and online networks, as well as socio-cultural, demographic, political, and technological shifts
all over the world, DE has metamorphosed as online learning and emerged as a mainstream educational
model, rather than being peripheral or supplementary. Years of experience in the theory and practice of DE
have provided a clear pathway for the transformation of higher education due to changing characteristics
of teaching, learning, and educational institutions. DE proved its value during the interruption of education
due to the COVID-19 pandemic; further, the field of DE has been a significant change agent in the digital
transformation of higher education.

In the digital age, affected by the globalized knowledge-intensive economy, 21st-century learners demand
ubiquitous, personalized, flexible, and socially collaborative educational experiences; DE has striven to
meet these aims by merging theory and practice, and implementing educational technologies where
appropriate and relevant. The dynamic nature of DE requires a broad, multidimensional understanding of
the past and present evolution of the field, not only to understand past trends but also to anticipate future
needs and opportunities. It is vital to gain deeper insights into the constantly changing characteristics of
learners, learning, educational technology, and educational institutions. In order to embrace change, enable
smooth transitions during the phases of transformation, and more importantly, to be resilient, agile, and
adaptive, we need to know how the field of DE has framed and processed scholarly knowledge. This research
study aimed to map and visualize the intellectual landscape of the DE field and synthesize the findings of
scholarly publications by analyzing scientific networks.

Literature Review

Scholarship is based on the notion that to better predict the future of a field of study and navigate through
it, one must first look at its past. In this way we can gain insights by tracking the growth and progress of a
field in terms of scholarly publications and reflect on what makes these insights valuable. The following
section describes some earlier works that sought to analyze the field and provide a base for future directions
by distilling past and present aspects of DE research.

Zawacki-Richter and Naidu (2016) suggested that “online educational technologies will play a critical role
in education broadly, and especially in relation to an education for all agenda” (p. 264). Similarly, different
authors have claimed that EdTech (Sim, 2017) and instructional design for online learning have triggered
the advancement of DE (Cakiroglu et al., 2019) and moved online distance education from the periphery to
the centre of higher education (HE) offerings (Xiao, 2018). Naidu (2019) further emphasized that it was not
the mere contribution of technology, but learning methods, approaches, and strategies that were
transforming distance education. Providing a base and justification for this area of research, Xiao (2018)
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highlighted DE’s value, validity, and central role in HE, and argued that there was a need to “reflect seriously
and constantly on what to do next” (p. 269).

Some studies have explored change and transformation in DE research. Highlighting that until the 2000s,
DE research was criticized harshly for a lack of robust empirical research, Berge and Mrozowski (2001)
reported that from 1990 to 1999, common concerns in DE publications were pedagogical topics such as
“design issues, learner characteristics, and strategies for active learning and increased interactivity” (p. 17).
The same authors also noted the importance of identifying research gaps and providing a research agenda
in the DE field, which provided a rationale for the studies that followed. Lee et al. (2004) examined DE
publications from 1997 to 2002 and recommended that “new research methodology and paradigms are
needed to advance distance education research” (p. 17). They further noted that topics related to learning
design were dominant at that time, which may be attributed to the changing characteristics of learning
technologies and environments. Zawacki-Richter et al. (2009) investigated publications from 2000 to 2008
and showed that the focus of DE research had shifted toward “interaction and communication patterns in
computer-mediated communication, instructional design issues, learner characteristics, and educational
technology” (p. 20). Bozkurt et al. (2015) analyzed studies from 2009 to 2013 and found that online learning
had gained great momentum, and openness in education was becoming an obvious research interest. They
highlighted the finding that learner and learning-centered topics were the focal points in DE research at
that time, and they noted further that dominant research areas were (a) educational technology, (b)
interaction and communication in learning communities, (c) learner characteristics, and (d) instructional
design. One thing these studies had in common was recognition of the increasing influence of digital or
online technologies, which tended to open up education, and built an intertwined relationship between DE
and EdTech.

Change is continuous, so it is necessary to examine trends and patterns, and build upon previous research.
Thus, structural gaps and weak points in the area can be identified and buttressed. Such an approach is vital
for improving the field on solid ground and navigating through uncertainty. Against this background, the
main purpose of this research study was to explore and examine research trends and patterns in the field
of DE between 2014 and 2019. This study sought to answer the following research questions:

1. What are the thematic patterns within the field of DE in terms of research topics covered in leading
DE journals?

2. What have been the pivotal contributions to the DE literature and what kind of theoretical and
technological shifts did they emphasize?

Methodology

Research Method and Design

This study applied data mining and analytic approaches (Fayyad, et al., 2002) such as text mining (Feldman
& Sanger, 2007) and social network analysis (SNA; Hansen et al., 2010; Scott, 2017) to explore publication
patterns and thematic trends in DE research between 2014 and 2019. We used text mining to analyze the
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titles and abstracts of 1,362 peer-reviewed publications, and SNA to analyze keywords and reference lists
of the publications in this research corpus. For benchmarking and reliability purposes, the software tools
Gephi and NodeXL were used to perform SNA, and Leximancer to conduct text mining. The purpose of
using multiple analytic approaches is to triangulate the data to increase the reliability and validity of the
research findings (Thurmond, 2001), and to explore different layers of the research corpus to reach a
broader view in addressing the research questions.

Research Corpus and Inclusion Criteria

The journals for inclusion in the research corpus were selected based on the following three criteria: they
were indexed in the Scopus database, were published in English, and had a strong focus on DE. Accordingly,

the corpus consisted of the following six double-blind, peer reviewed journals: International Review of
Research in Open and Distributed Learning (IRRODL), Distance Education (DE), Open Learning: The

Journal of Open, Distance and e-Learning (OL), the International Journal of Distance Education

Technologies (IJDET), the Turkish Online Journal of Distance Education (TOJDE), and the American

Journal of Distance Education (AJDE). These journals were considered representative of the field and had

been featured in earlier studies (Gomes & Barbosa, 2018; Zawacki-Richter & Anderson, 2011). In following
up on Bozkurt et al. (2015), who reviewed the field from 2009 to 2013, we defined the year 2014 as a starting
point. As a result, a total of 1,362 articles published between 2014 and 2019 in the six journals were selected
for analysis (see Appendices A and B for details on these journals).

Analysis Process

After building the research corpus, four separate analyses were conducted. First, titles and abstracts of the
selected articles were analyzed using t-distributed stochastic neighbor embedding (t-SNE) to visualize
“high-dimensional data by giving each datapoint [words in titles and abstracts] a location in a two [sic] or
three-dimensional map” (van der Maaten & Hinton, 2008, p. 2579). Second, social network analysis (Scott,
2017) of the keywords was performed to better identify thematic clusters and significant nodes with
strategic positions in the keyword network. In this analysis, each keyword identified by the authors of the
article was considered a node and their co-occurrences considered a relationship. Third, lexical analysis of
the titles and abstracts was performed to visualize a thematic concept map and to identify major themes
emerging from the research corpus. Lexical analysis “employs two stages of co-occurrence information
extraction—semantic and relational—using a different algorithm for each stage” (Smith & Humphreys,
2006, p. 262). In the fourth and final stage, social network analysis was used to examine the references and
citation patterns in the articles in the research corpus. Accordingly, “citing articles and cited articles are
linked to each other through invisible ties, and they collaboratively and collectively build an intellectual
community that can be referred to as a living network, structure, or an ecology” (Bozkurt, 2019, p. 498).
Chen (2006) further argued that pivotal contributions in the scholarly landscape can be identified through
their ability to answer critical and needed questions; their strategic position can be estimated in terms of
impact which, in turn, can be measured by means of bibliometric metrics. In this regard, the final stage of
analysis examined scholarly progress in the DE field by identifying pivotal contributions and turning points.

Strengths and Limitations

The strength of this study was in its methodology and scope. First, the research built a representative
research corpus by including full data from six sampled DE journals. Second, the research used computer-
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based data visualization techniques to better interpret the large volume of research data collected. Third,
triangulation of research data enabled the exploration of different dimensions of the DE field, thus yielding
a broader view of the field. However, some limitations need to be acknowledged. First, despite the
representative research corpus constructed, DE-related articles are also published in various other formats,
and thus this study provided only a partial view. Second, the findings were based on the data extracted from
six double-blind, peer reviewed journals and limited to publications written in English.

Findings and Discussion

The Thematic Structure of DE Research

To address the first research question, three types of complementary data analysis explored the thematic
structure and research topics in the 1,362 articles that made up the bibliographic corpus of this study. The
three analyses—t-SNE analysis of titles and abstracts to identify major research topics, SNA of keywords,
and content and co-word analysis—are described in detail below.

t-SNE Analysis

In order to provide a first rough description of the focal points in DE research, t-SNE analysis was conducted
based on titles and abstracts of the articles in the research corpus. t-SNE is an unsupervised “nonlinear
dimensionality reduction technique that aims to preserve the local structure of data” (van der Maaten &
Hinton, 2008, p. 2580), used for exploring and visualizing high dimensional data. The data set derived from
the 1,362 articles produced 246,950 total words in 10,730 unique, singular word forms. From among these,
the top 100 words with raw frequencies were included in the t-SNE analysis. The settings for t-SNE were
adjusted as follows: cluster value: 3; dimension value: 2; and perplexity value (probability distribution): 75.

Figure 1

t-SNE Visualization of Article Titles and Abstracts
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*Note. The size of a circle indicates the frequencies of the nodes. See Appendix D for a larger version.

Figure 1 illustrates three major clusters identified in the research corpus, depicted, from right to left, as
green, pink, and blue. The salient cluster that emerged with the highest raw frequencies (green cluster)
indicates that—in the broadest sense—the focal points of authors publishing in DE journals were student
learning in an open, online course environment (i.e., student, learning, online, course, open, MOOC), and
using educational technology to design teaching and learning experiences.

The majority of research was undertaken in a higher education context (i.e., university in the green, and
higher education, academic in the pink cluster), in contrast to DE and technology-enhanced learning in
school settings (i.e., school in the blue cluster). This result is in line with findings by Zawacki-Richter and
Naidu (2016), who carried out a content analysis of the journal Distance Education over 35 years. They also
identified students and learning as the two major topics in 515 articles that were connected via the thematic
region of interaction. “Learning is seen in these articles as a social process that is facilitated by interaction
among participants” (Zawacki-Richter & Naidu, 2016, p. 249). The current findings showed that in order to
facilitate interaction, technology was used in DE to design high-quality learning opportunities (i.e.,
technology, interaction, media, design, teaching, social, and engagement in the green, pink, and blue
clusters).

Quality in open and distance learning is another important concern of researchers in the field. Student
support systems, high-quality content, and interaction are important factors related to quality assurance
and development (i.e., quality, support, content, and interaction in the pink cluster). Prerequisites for high-
quality online learning and teaching include institutional strategies and policies for digital education,
support, and resources to overcome the challenges of innovation and change. Professional training for
faculty members and teachers is critical for them to develop the necessary skills to design and facilitate
meaningful online learning experiences (i.e., institutions, strategies, challenges, professional, skills, and
faculty in the blue cluster).

Social Network Analysis of Keywords

SNA provides insightful solutions to map, summarize, and visualize networks as well as identify key nodes
that occupy strategic positions in these networks (Hansen et al., 2010). Keywords are representations of the
articles at the granular level, highlighting their thematic scope. Of the 3,383 keywords in the 1,362 articles,
those with a minimum occurrence of three were included in the analysis—a total of 282 keywords (see
Appendix C for the top 40 keywords). Essentially, SNA examines nodes and their relationships—in this
study, these were the keywords and their co-occurrence. The analysis revealed eight major clusters
concerned with (a) delivery modes, (b) learning environments and contexts, (c) theories and concepts, (d)
technology and media, (e) variables, (f) target groups, (g) research methods, and (h) miscellaneous
territorial keywords. Figure 2 illustrates the SNA results; each cluster is discussed in more detail following
Figure 2.

The first cluster of keywords describes various delivery modes depending on the degree of digitisation: (a)
technology-enhanced learning; (b) e-learning; (¢) mobile learning; (d) blended or flexible learning; and (e)
online, distance learning. The analysis showed that the concepts of open education and open educational
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practice played an important role in the publications. This was not surprising, as open and distance learning
have been closely related to each other throughout the history of DE (Zawacki-Richter et al., 2020).

contexts and learning environments. The findings confirmed that the

b

Cluster two is related to DE settings

publications focussed mainly on the higher education context, with less emphasis on K—12 school settings.

an institutional learning

Articles in this area dealt with learning environments that can be formal (e.g.,

management system) and informal (e.g., social networks like Twitter, Facebook, or other Web 2.0 tools).

Again, the concept of openness played a prominent role, with open access applications and open textbooks

seen as important tools and resources for the design of learning environments and networks.

Figure 2

SNA of Keywords, Showing Eight Clusters
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The third cluster provides an overview of the theories and concepts applied in DE studies. Perhaps the most
influential theoretical framework for online learning has been that of Garrison at al. (2000), the community
of inquiry (Col) model with its core elements of social, teaching, and cognitive presences—all these were
among the top keywords in this area. As distance education promotes independent and autonomous
learning, self-directed and self-regulated learning theories formed the foundation of many articles. On the
other hand, many researchers were concerned with questions about how distance learning can be made
more interactive, and how to facilitate communication with students and teachers in order to build a sense
of community. These ideas resonated with Lave and Wenger’s (1991) community of practice or Moore's
(1989) theory of transactional distance. Since distance education is facilitated by educational media and
tools, technology acceptance model (TAM) was important concepts to measure their acceptance and usage
by students and teachers.

The keywords in cluster four confirmed that DE was closely linked to educational technology, especially
two-way media as a constituent element, as evident in Keegan’s (1980) definition of DE. Learning and
teaching in DE have been supported by various synchronous and asynchronous media and tools; in
particular, video-based formats have gained importance in the years that were analyzed.

Cluster five includes a wide range of input or output variables that studies have measured to evaluate and
investigate learning designs (e.g., students’ attitudes and perceptions, their engagement and satisfaction,
drop-out rates, or learning styles and strategies). Many of these keywords were related to issues dealing
with student support and service quality, as well as students’ skills and individual traits. The need for
teacher training was highlighted, particularly in terms of providing academic support and guidance to
students.

Cluster six includes keywords related to target groups within DE, mainly adult learners, but also high school
students. However, the majority of keywords in this area showed again that research focused on the higher
education context (e.g., university student, graduate students, academics) as opposed to the school context.

Whilst research into distance education in its early stages was criticized as being “atheoretical and
predominantly descriptive” (Perraton, 2000, p. 1), the keywords in cluster three and cluster seven indicated
that current research methods have applied a wide range of theories, as well as qualitative and quantitative
research methods. SNA and learning analytics, as well as design-based methods, occurred as prominent
research approaches over the range of years included in this study.

The eighth and last cluster is related to miscellaneous territorial keywords. What was prominent here was
the mission of the DE field to widen access to educational opportunities, especially in developing countries.
These efforts were supported, for example, by the Commonwealth of Learning in Canada, and the open
education initiative of the Khan Academy.

The findings of the SNA of keywords resonated with the t-SNE analysis of titles and abstracts, provided
more details of the plethora of research topics under investigation. We now proceed to discuss the third
method of analysis—a text-mining approach for content and co-word analysis.
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Content and Co-Word Analysis

Words gain their meanings in their context, and the implicit lexical relationship among words within texts
can be revealed and visualized explicitly through text mining. For the purpose of the study, the titles and
abstracts of 1,362 articles were analyzed and visualized through text mining using the Leximancer software
tool. The software drew a concept map that revealed lexical patterns of concepts, grouped through relational
co-word analysis in thematic regions (Figure 3). “The map is an indicative visualization that presents
concept frequency (brightness), total concept connectedness (hierarchical order of appearance), direct
inter-concept relative co-occurrence frequency (ray intensity), and total (direct and indirect) inter-concept
co-occurrence (proximity)” (Smith & Humphreys, 2006, p. 264). Depending on the connectedness of
concepts, a thematic region was formed (the colored bubbles) and named by the most frequent concept
within this region.

Figure 3 depicts the overall concept map for the 1,362 articles in the corpus. The publications in the journals
reported on four main themes, namely (a) research on the (b) design of (¢) student online learning
opportunities in (d) distance education in higher education academic settings.

Figure 3

Concept Map for 1,362 Articles Published in DE Journals Between 2014 and 2019
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Openness and Access. Topics related to openness and open education were prevalent in the
thematic regions of research and distance education (in Figure 3 see concept paths OER—resources—
education—access, MOOC—development, and open—higher education—ODL). Meta-evaluations indicated
that open educational resources (OER) promise a great deal in terms of multiple perspectives (e.g.,
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transparency, communication, and engagement; Dalsgaard & Thestrup, 2015). However, challenges and
quality issues were addressed by researchers in this thematic area—such as discoverability, sustainability,
and remixing of learning materials (Luo et al., 2019); it has been further critically argued that we should
first “remove the barriers from within” (Mishra, 2017, p. 378). Some authors argued that open educational
practice (OEP) paves the way for OER, and openness should not be limited to OER issues only (Koseoglu et
al., 2020). Similar to discussions on OER and OEP, MOOCs, for instance, emerged as an extension of
openness in education. However, they have been highly criticized because of high dropout rates,
motivational issues, and low instructional quality. Lambert (2020) argued that MOOCs and other practices
rooted in openness in education should be praised for contributing to student equity, social inclusion, and
widening participation. In fact, when we revisited the core values of DE, it was not quantified measures that
defined its success, but rather quality and the degree of openness, flexibility, and learning opportunities
through DE available for those who would not otherwise have access to education.

Digital Transformation of DE. DE and technology-enhanced learning have been evolving over
time and closely related to innovations in the field of educational technology (see Zawacki-Richter &
Latchem, 2018). Researchers paid attention to development, innovation, and change in the light of new and
emerging digital tools and media to facilitate teaching and learning in DE (In Figure 3, see concept path
technology—development—educational—digital). Globalization has challenged education in many ways,
including the supply and demand chain in HE (Youssef, 2014). These changes have promoted online
learning as a solution to meet expectations, and as reported by Allen and Seaman (2013), online learning
has gained great momentum all around the world. The ongoing digital transformation in higher education
has led to hybrid modes of DE. For instance, approaches such as blended learning (Garrison & Kanuka,
2004), flipped learning (Zainuddin & Halili, 2016), and MOOCs (by offering micro-credentials or nano
degrees; Lemoine & Richardson, 2015) demonstrated how face-to-face and distance education have tended
towards hybridization.

Social Learning Design in Online Learning Processes. The design of online learning
environments was another important aspect (In Figure 3, see concept paths social—activity—design—
knowledge, and interaction—social —environment—experience—online). Social interaction is a key factor
in supporting learners and learning processes (Fisher & Baird, 2005), and changes in online networks
require the application of innovative technological and pedagogical approaches to foster learning
communities (Conley et al., 2017; O’Connell, 2016). For instance, Robinson et al. (2020) argued that
maintenance of a climate of care was significant for online learning which highlighted a need to revisit
emotional and affective domains in online learning environments.

Pivotal Contributions and Turning Points

To investigate the second research question regarding pivotal contributions to the field of DE and
theoretical and technological shifts, an SNA of the references in the selected articles was conducted to reveal
the network of citing and cited articles as a scholarly communication system (Garfield, 1972). In this sense,
a total of 43,318 valid processed distinct references (99.93%; captured by the software) and 27 invalid
unprocessed distinct references (0.07%; illegible by the software) were collected from the 1,362 articles and
examined through SNA. In this analysis, cited articles were the nodes in the network, while the citations
(by one article to another) were considered as the ties between them.
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To identify pivotal contributions to DE research and shifting intellectual attention from 2014 to 2019, the
data corpus was visualized through timeline analysis (Figure 4). The analysis identified two major streams:
(a) theoretical and conceptual growth of DE; and (b) theoretical and conceptual growth of educational
technology (EdTech). These streams are explained below by referencing significant nodes in the timeline
analysis, based on their impact in the scientific network.

Figure 4

Timeline Visualization of Pivotal Contributions
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Theoretical and Conceptual Growth of DE

Timeline visualization enabled us to identify chronological meta-narratives by linking references and
acknowledging their pivotal contributions (Figure 4). Referring to generic educational theories, it was
Bandura (1977) and Vygotsky (1978) who proposed early explanations of social learning processes. Short et
al.’s (1976) study on the social psychology of telecommunications was a significant pivotal contribution and
provided a solid base from which to investigate DE communication processes. By the 1990s, when
computer-mediated communication (CMC) came to the fore, DE-related theoretical or conceptual studies
drew more attention. For instance, Lave and Wenger (1991), who introduced the community of practice
concept, and Moore (1989) who proposed three types of interaction in DE, appeared to be early pivotal
contributions in DE research (see Figure 4 and Figure 5).

Figure 5

Snapshot of Timeline Visualization From 1970s to 1990s

However, in terms of the overall timeline analysis, the biggest impact has been that of Garrison et al. (2000)
who introduced the community of inquiry model and its components, namely social, teaching, and cognitive
presences. Another study by the same authors (Garrison et al., 2001) maintained the legacy of the Col. In
terms of theoretical contributions, Siemens’ (2005) work on connectivism was another milestone, as it
indicated a shift in attention to networked learning. Following these developments and capacity increase in
delivery modes, MOOCs emerged as an evolved form of DE and online learning (see Daniel, 2012; Ho et al.,
2014; Kizilcec et al., 2013; Liyanagunawardena et al., 2013; Yuan & Powell, 2013). Open educational
resources have contributed to forging open practices and open pedagogy (Atkins et al., 2007; see Figure 4
and Figure 6).
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Figure 6

Snapshots of Timeline Visualization From 2000 to 2020

Theoretical and Conceptual Growth of Educational Technology (EdTech)

In parallel with the development of DE, we observed pivotal contributions related to EdTech. A pioneering
theoretical contribution was by Davis (1989) who introduced the TAM, which was followed by pioneering
theoretical contribution by Venkatesh et al. (2003). After the first decade of the 2000s, the focal point was
online learning and online learners (Allen & Seaman, 2013; Braun, 2008), and e-learning became part of
mainstream education (Garrison, 2011; see Figure 4 and Figure 7).

Figure 7

Snapshots of Timeline Visualization From 1990s to 2010s

To summarize, it can be argued that DE evolved by incorporating social learning theories and, starting in

the 1990s, the field has focused on CMC (e.g., interaction and presence types, as well as online community
formation). This focus was followed by the emergence of ubiquitous learning opportunities offered by
distributed and networked online DE. Confirming the findings of Bozkurt (2020), it is noteworthy that since
the 2000s, the fields of DE and EdTech have exhibited points of intersection and have advanced by
triggering innovations in each other. The dawn of the 2ist century witnessed a swift and dramatic
transformation of DE, when online learning emerged as the “new face of distance education” (Zawacki-
Richter & Naidu, 2016, p. 258). It should be noted that the emergence, rise, and success of online learning
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(with its relatively short history), is a consequence of the long and distilled theoretical and practical body
of knowledge in the broader field of DE.

Conclusion and Recommendations

This study provides orientation and new insights into the scholarly structure of DE as an academic
discipline. Our findings demonstrate that research in the period from 2014 to 2019 published in leading DE
journals focused on three broad areas:

e Openness and open education extended the raison d’étre of many distance teaching and open
universities (see Tait, 2008), namely to provide access to learning opportunities for those who were
previously excluded or unable to participate in educational programs and services.

e Learning design, academic and institutional support services, and quality assurance were major
concerns of researchers in DE. Student support was the critical link in DE (Dillon et al., 1992, p.

29).

e The application and use of educational technology, media and tools provided a means to develop
learning content in various presentation modes, and to facilitate synchronous and asynchronous
interaction between students and teachers, as well as among students, in order to support
collaborative learning.

Our findings show that published DE research has been clearly dominated by studies in the higher
education context. Moving further into the mainstream of education—especially in times such as the global
COVID-19 pandemic—we recommend that DE researchers should also turn their attention and transfer
knowledge and experience to the K—12 school context. This would support teachers and parents, and
prevent them having to re-invent the wheel when adopting remote teaching and homeschooling practices.
Furthermore, the results of this study suggest there is very little research that considers learning with digital
media in non-formal settings (see Latchem, 2018).

The field of online DE research has been developing dynamically in the era of digital transformation. With
the need for emergency remote education (Bozkurt & Sharma, 2020a; Hodges et al., 2020) in the current
COVID-19 pandemic, the roots of online learning and teaching (namely theory, practice, and empirical
research in the broader field of DE) have gained added relevance. It is crucial to build on and relate to this
theory, practical experiences, and knowledge, especially for researchers and practitioners who venture into
the field of online distance education.

DE research is well-grounded in foundational theories such as adult learning theory, self-directed learning
theory, as well as emerging theories. The discipline of DE (most prominently the Col framework and the
theory of connectivism) has not only spawned new theories, but has also borrowed theories from related
fields, such as media theory, instructional design theory, and motivation theory (see an overview in Jung,
2019).
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For generations, DE has skillfully served to balance inequity, address the knowledge gap, and democratize
education. However, we are on the verge of a major transformation due to the COVID-19 pandemic, which
has been called the great reset, and there is now a new/next normal and a new order all around the world
(Bozkurt & Sharma, 2020b). In addition to the effects of the pandemic, the world is being decentralized,
learners are coming from increasingly diverse backgrounds, learning is emerging as a liminal process,
learning sources are being distributed across online and offline networks, and—most importantly—the
nature of the learning ecology is evolving. We, therefore, need to redefine our roles, take on new
responsibilities, and embrace them. As distance educators, we should ask ourselves how we envision the
future and how well we are prepared for tomorrow’s learning landscape. In this regard, it is more critical
than ever to ask what our research agenda will be in the changing world. This study suggests that the role
of DE is more significant than ever and there is a need to develop new policies and strategies; it is critical
to identify a proactive research agenda to better respond to changes, to be resilient, and to meet ongoing
and sometimes sudden challenges in terms of educational needs.
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Appendix A
Sampled Journals with 2018 Metrics in Scopus Database

Journal Rank (Education) | Percentile | Site Score SJR* SNIP**
TRRODL #74/1038 92 2.87 1202 1774
DE #147/1038 85 2.19 0.972 1126
OL #474/1038 54 1.01 0.492 0.976
IIDET #503/1038 51 0.94 0.19 0.747
TOIDE #599/1038 42 0.73 0.274 0.59
AJDE #602/1038 41 0.72 0.272 0.509

Note: *SJR: SCImago journal rank. **SNIP: Source normalized impact per paper
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Appendix B

Number of Analyzed Articles by Journal and Year

IRRODL | DE OL I1IDET TOJDE AJDE TOTAL
2014 90 22 15 24 82 22 255
2015 81 28 16 23 48 21 217
2016 o2 24 19 24 40 23 222
2017 102 24 19 21 56 19 241
2018 81 33 16 22 55 19 226
2019 68 30 25 20 31 27 201
TOTAL | 514 161 110 134 312 131 1362
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Appendix C

Top 40 Keywords Among Articles Analyzed

# Node Degree Betweenness | Eigenvector | Page Rank
Centrality Centrality Centrality
1 distance edocation 136 15710.771 0.023 0.457
2 online learning 124 11108 641 0.022 8211
3 MOOCs 107 8041.012 0.020 7.016
4 higher education 105 7706.127 0.019 7.041
5 elearning 102 8040382 0.018 7.012
b OER. 79 4680240 0.015 5263
7 distance learning 74 4087.552 0.014 4890
8 blended learning 38 2473 849 0.013 3.872
g ODL 50 1807.992 0.012 3.207
10 online education 48 1390226 0.011 3.160
11 motivation 52 1766.106 0.011 3.460
12 mlearning 35 3353.626 0.011 3.804
13 learning analvtics 44 1448 621 0.010 3.001
14 open education 43 1044 747 0.010 2878
15 open university 34 842 660 0.009 22497
16 social media 32 766959 0.008 2167
17 professional 27 699 304 0.008 1.850
development
18 social presence 30 814978 0.008 2036
19 quality assurance 26 641.301 0.007 1.847
20 online teaching 20 001.245 0.007 2050
21 LMS 20 516.654 0.007 1624
22 education 25 440619 0.007 1.703
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23 satisfaction 32 879.897 0.007 2.243
24 comimunication 22 272.889 0.007 1.465
25 educational technology | 21 302.016 0.007 1.462
26 feedback 22 302.529 0.007 1.537
27 achievement 26 327.588 0.007 1.761
28 collaborative learning 31 748.113 0.006 2.140
29 online 29 571.598 0.006 2.010
30 collaboration 27 649.821 0.006 1.916
31 open learning 19 151.781 0.006 1.307
32 mstructional design 17 377.478 0.006 1.197
33 OEP 22 319.708 0.006 1.532
34 quality 21 277.756 0.006 1.470
35 qualitative research 14 107.668 0.006 1.002
36 flipped classroom 24 346.592 0.006 1.596
37 facebook 23 349.495 0.006 1.607
38 self-regulated learning | 20 415.665 0.006 1.446
39 engagement 22 238.498 0.006 1.501
40 student engagement 18 261.412 0.006 1.300
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Appendix D

t-SNE Visualization of Article Titles and Abstracts (Enlarged Version)
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