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ABSTRACT

The dynamic ascent of Massive Open Online Courses (MOOC:s) is profoundly reshaping the global
educational milieu, affording high-quality learning opportunities to individuals with internet access.
Despite its transformative potential, MOOCs have yet to realize the anticipated expansion due to the
formidable barriers they confront. This study offers a systematic review and bibliometric analysis of
1061 exclusive articles from the Scopus database, covering publications up to 2023, to provide a
comprehensive analysis of the topic's current state. The bibliometric study conducted using
VOSviewer yielded quantitative insights into the yearly patterns, influential articles, authors,
journals, institutions, and countries related to barriers in MOOC research. In addition, co-occurrence
and cited network analysis highlight the interconnectedness of research themes and collaborative
networks. The findings will improve comprehension of barriers to MOOCs for all stakeholders
involved and facilitate advancements for researchers and professionals.

Keywords: MOOCs, barriers, systematic review, bibliometric analysis, PRISMA framework,
VOSviewer.

1. Introduction:

The educational landscape has been completely transformed with the advent of MOOCS (Kruse &
Pongratz, 2017). Massive open online courses have revolutionized the field of education (Kumar &
Al-Samarraie, 2018), providing unparalleled access to various courses and learning possibilities
(Panzeri, 2017). Digitalization of education has encompassed educational institutions, from
elementary schools to universities. While the potential benefits of MOOCs are enormous, it is vital
to understand and solve the many challenges that learners, instructors, and institutions confront when
adopting and implementing these courses (Alemayehu & Chen, 2023). The objective of this study
is to conduct a comprehensive evaluation of existing literature and do a bibliometric analysis to
identify and analyze the obstacles that hinder the acceptance and implementation of MOOC:s.

The MOOC landscape contends with many impediments, categorically affecting diverse
stakeholders. Within the technological domain, challenges encompassing unreliable internet and
broadband access (Ma & Lee, 2019; Rautela et al., 2022; Weinhardt & Sitzmann, 2019), deficient
ICT skills (Gameel & Wilkins, 2019; Mishra et al., 2022), inadequate technological support
(Schophuizen et al., 2018), the digital divide (Rautela et al., 2022; Singh & Kakkar, 2023), and device
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compatibility issues (Celik & Cagiltay, 2023) collectively impede the seamless adoption and
implementation of MOOC:s.

Simultaneously, educators face a distinctive set of challenges, including skill gaps (Schophuizen et
al., 2018), resistance to change among instructors(Naveed et al., 2017), limited interaction
opportunities between instructors and learners (Gregori et al., 2018; Ma & Lee, 2020), constrained
time for E-course development (Naveed et al., 2017), a sense of speaking into a void due to absent
student presence (Hew & Cheung, 2014), poor course design (Kim et al., 2021; Wei & Taecharungroj,
2022), and insufficient student participation in online forums (Hew & Cheung, 2014).

Individuals' involvement is necessary for MOOC:s to achieve their desired goals. However there are
many barriers that the participants face during their MOOC:s journey, such as lack of self-regulation
(Kim et al., 2021; Kizilcec et al., 2017), time constraints (G. Chen et al., 2018), economic and
financial challenges (G. Chen et al., 2018; Ma & Lee, 2020), diminished motivation (Duncan et al.,
2022; Wei et al., 2021), limited awareness (Ma & Lee, 2020; Singh & Kakkar, 2023), and resistance
to change (Stackhouse et al., 2020), all of which collectively impede their effective engagement in
MOOC courses.

Furthermore, there are many institutional barriers such as resource constraints (Gregori et al., 2018;
Ma & Lee, 2020), insufficient publicity (Ma & Lee, 2020), absence of a strategic vision (Gregori et
al., 2018) and policy support (Gregori et al., 2018; Naveed et al., 2017), institutional reputational
concerns (Ruipérez-Valiente et al., 2022), inadequate infrastructure (Mishra et al., 2022; Rautela et
al., 2022) and challenges related to recognition and accreditation (Chugh et al., 2023; Cilliers et al.,
2023) which acts as hurdles in the MOOC:S integration into traditional educational institutions. This
extensive investigation illuminates the complex and diverse nature of obstacles within the MOOC
ecosystem, offering a nuanced comprehension for instructors, learners, and institutions.

MOOC barriers have gained considerable academic attention. Many scholars have carried out
literature reviews on different specific barriers to MOOCs. (Wang et al., 2023) performed a
bibliometric study on 74 papers published between 2014 and 2022 to determine the factors
contributing to high dropout rates in MOOCs. The variables contributing to the dropout rate in
MOOCs include personal, social, course-related, psychological, and time-related factors and
unforeseen hidden costs. (J. Chen et al., 2022) undertook a comprehensive systematic review to
obtain a holistic understanding of dropout prediction using a machine learning technique, and three
sorts of definitions of dropout are presented as a conclusion to this systematic review. Similarly,
(Despujol et al., 2022) study created a thorough systematic literature mapping review under the
guidance of human experts and machine learning approaches. 6320 resources consisting of journal
papers, conference papers, and editorials published between 2008 and 2020 were the sample of their
study. In addition, (Alemayechu & Chen, 2023) conducted a comprehensive assessment of 37
empirical research published between 2014 and 2020. These investigations focused on challenges
related to learners and instructors. Poorly designed MOOQOCs, lack of preparation time, and inadequate
instructor experiences were the primary instructor’s obstacles to MOOC delivery. Factors that impede
learner engagement include insufficient self-regulated learning (SRL) abilities, inadequate
foundational skills, and economic barriers. One of the critical barriers to MOOC:s is self-regulated
learning, for which 66 studies published between 2010 and 2020 were analyzed by conducting a
systematic literature review (Ceron et al., 2021). MOOCs encounter difficulty in having a low
percentage of involvement in discussion forums. A discussion forum in MOOCs was explored by
completing another literature review of 42 research published between 2011 and 2017 (He et al.,
2018).
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The previous reviews have only reviewed a few records, restricting the research results. Most
systematic reviews analyzed articles dated before the year 2022. Most of the earlier articles applied
systematic reviews instead of bibliometric analysis. (Wang et al., 2023) conducted a bibliometric
review, they only focused on factors that lead to dropout from MOOC:s. As such, previous research
has not provided thorough results or a more in-depth analysis of barriers to MOOCs. A more
comprehensive examination of different barriers and their interaction and impact on the acceptance
and effectiveness of MOOC:s is required, for which further bibliometric analysis is needed.

Compared to past research, this bibliometric analysis evaluated exclusively 1061 articles from the
Scopus database from 2012 to 2023. Hence, it presents a current review of research trends on barriers
to MOOC:s in terms of the yearly publications and citations, the most often referenced papers, the
most prominent sources, institutions, and countries, the most productive authors, and the distribution
of keywords. This study is essential since no prior bibliometric research on barriers to MOOCs has
been done as far as the author knows. Hence, this study aims to investigate the following research
questions (RQ).

RQI. What are the annual trends in publication?

RQ2. Which articles have the highest number of citations, highest-performing authors,

organizations, and nations?

RQ3. Which sources are the most productive?

RQ4. What is the current state of cited references and journals' co-citations?

RQ 5: What is the current state of co-authorship among writers and countries and the distribution of
author keywords?

2. Methodology

A PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework was
adopted (Moher et al., 2009). The PRISMA framework is a systematic methodology designed to assist
researchers in conducting and documenting systematic reviews and meta-analyses. A four-phase flow
diagram comprising identification, screening, eligibility, and inclusion and a 27-item checklist
comprise the PRISMA framework. The checklist includes several components of the systematic
review process, including the title, abstract, introduction, methodology, findings, discussion, and
financing. Adhering to PRISMA principles helps ensure the complete and transparent reporting of
systematic reviews, making it easy for readers to judge the study's validity and replicate the results.

The author devised a search strategy for this systematic inquiry to ascertain appropriate literature.
This search strategy was adjusted to the SCOPUS database. The search keywords used were the
following: “MOOC and Barriers,” “MOOC and issues,” “MOOC and obstacles,” “MOOC and
Challenges,” “MOOC and difficulties,” “MOOC and shortcomings,” “MOOC and Limitations,” and
“MOOC and Problems.” All the searches ranged from the year 2012 to 2023. All articles before 2012
were eliminated from the search.

The PRISMA statement (Moher et al., 2009) served as the foundation for the selection criteria.

The search focused mainly on mapping available literature on Barriers to MOOCSs in the academic
areas of social science, Computer science, Engineering, Arts and Humanities, and Business
Management and Accounting sectors. To preserve the quality of the review, the author included only
articles. Conference papers, Book Chapters, and Review papers were omitted. Duplications were
examined extensively, and a total of 233 duplicates were eliminated. Then, to ensure the caliber and
applicability of scholarly content included in the review process, the abstracts of the documents were
meticulously checked for analysis and purification of the articles. A comprehensive examination of
every research article was carried out. The other exclusion criterion was limiting the paper's
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publication in English alone. Five publications in non-English language were eliminated from the
research.

Finally, the author selected 1061 papers after reviewing each item on the aforementioned inclusion
and exclusion criteria for further analysis. The article selection process for the SLR is depicted in Fig.
1, adhering to PRISMA flow chart guidelines to ensure transparency and clarity in the study's
methodology.
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Fig 1: PRISMA flowchart of the identification, screening, eligibility, and inclusion of the studies in
the systematic review. Adapted from (Moher et al., 2009).

3. Results and interpretations

The following sections provide the findings of a mapping and analysis of articles, authors, journals,
organizations, and nations about barriers to MOOC topics. In addition, this section additionally
presents the findings from analyses of co-authorship and country, keywords, co-citations on cited
journals, and cited references.

3.1 Trends in publications annually

The year 2012 marked the publishing of the first work on the "Web in education" (Allison et al., 2012)
in Scopus, according to the study of the yearly trends of publication Fig. 2. The growth of MOOCs
literature related to its barriers can be divided into two phases. The first phase of MOOC-related
barriers paper growth was from 2013 to 2015. This growth was fuelled by MOOC popularity. There
was a decrease in the quantity of publications in 2016. The growth again picks up from the year 2016
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to the year 2023. This can be termed as the second phase of the development of MOOC:s literature.
Numerous scholars and investigators have directed their attention towards the subject matter,
resulting in a notable surge in the number of papers published within the Scopus database,
approaching 158 in 2023.

Number of Publications

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year

Fig. 2 Annual trends of publication

3.2 Publication and author mapping and analysis

This study reveals the papers that have received the highest number of citations in Scopus. Table 1
presents the Top 10 publications with the highest number of citations. “Peer and self assessment in
massive online courses” (Kulkarni et al., 2013), the first most cited article with 243 citations,
advances the field of online education and peer assessment research by presenting the first large-scale
implementation of peer and self-assessment in a massive open online course (MOOC), introducing
novel approaches to improve peer assessment and feedback, and providing insightful analysis and
recommendations for further research in this area. The second most cited article, “Motivation to learn
in massive open online courses: Examining aspects of language and social engagement” (Barak et
al., 2016), accounts for 239 citations. It analyzes the motivation for learning in MOOC:s via language
and social interaction lenses. The third most cited article, “Will MOOCs transform learning and
teaching in higher education? Engagement and course retention in online learning provision” (De
Freitas et al., 2015), accounts for 228 citations. Problems with poor completion rates and student
engagement in MOOCs are the main topics of this article, which also offers solutions to these
problems, including gamification and social interaction. The fourth most cited article, “Designing for
Deeper Learning in a Blended Computer Science Course for Middle School Students” (Grover et al.,
2015), accounts for 226 citations. This paper pointed out that lack of teacher preparation and
professional development, lack of curricular materials and assessments that support deeper learning
and transfer, and lack of research on the effectiveness and impact of computational thinking
interventions are some of the barriers to computational thinking and the fifth most cited article
“Understanding the Massive Open Online Course (MOOC) student experience: An examination of
attitudes, motivations, and barriers” (Shapiro et al., 2017) focuses on specific barriers namely lack of
time, bad experiences or inadequate background in the subject, difficulties with the online and lack
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of resources like insufficient internet connectivity, limited access to equipment and software and

language barrier.

Table 1 Top 10 most significant articles about MOOC barriers

Rank | Title Journal Authors Year | Citations
1 Peer and self assessment in
massive online classes ACM Transactions (Kulkarni
on Computer-Human | et al., 2013 | 243
Interaction 2013)
2 Motivation to learn in (Barak et
massive open online courses: al., 2016)
Examining aspects of Compqters and 2016 | 239
. Education
language and social
engagement
3 Will MOOC:s transform (De
learning and teaching in . Freitas et
higher gducation? ¢ British .Journal of al., 2015)
Educational ’ 2015 | 228
Engagement and course
> . . Technology
retention in online learning
provision
4 Designing for deeper learning (Grover et
in a blended computer Computer Science al., 2015) 2015 | 226
science course for middle Education
school students
5 Understanding the massive (Shapiro
open online course (MOOC) Computers and et al.,
student experience: An pu 2017) 2017 | 223
. g Education
examination of attitudes,
motivations, and barriers
6 Changing "Course": (DeBoer
Reconceptualizin . et al.,
Educatioial Varia%les for Educational 2014) 2014 | 201
. : Researcher
Massive Open Online
Courses
7 What predicts student (Hew et
satisfaction with MOOCs: A al., 2020)
gradient boosting trees Computers and 2020 | 192
supervised machine learning | Education
and sentiment analysis
approach
8 Sentiment analysis on Computer (ONAN,
massive open online course Applications in 2021) 2001 | 191
evaluations: A text mining Engineering
and deep learning approach Education
9 Explaining Chinese (Dai et al.,
university students’ Computers and 2020) 2020 | 160
continuance learning Education
intention in the MOOC
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setting: A modified
expectation confirmation
model perspective

10 Peer assessment for massive (Suen,
open online courses International Review | 2014)
(MOOCs) of Regearch in Open 2014 | 151
and Distance
Learning

The most well-known articles about the research barriers for MOOCs are included in the Top 10
publications. The authors in the Top 10 are the most influential researchers in this discipline. Table 2
displays the names, publications, and H index of the most prominent ten authors. Jingjing Zhang is
the most prolific author, authoring 11 articles during the specified search time. His h index score is 6.
Carlos Alario-Hoyos published ten articles during the search period and became the second most
productive author. His h index is 8. Xiaoyao Li also published ten articles, but his h index is 4

Table 2: Key authors on the topic of Barriers to MOOC research.

Rank Authors Publications H index
1| ZhangJ 11 6
2 | Alario-Hoyos C 10 8
3|LiX 10 4
4 | Kloos Cd 9 8
5| Wang Y 8 4
6 | Chen X 7 2
7| LiuyY 7 3
8 | Mufioz-Merino Pj 7 7
9 | Watson SI 7 6

10 | Watson Wr 7 6

3.3 Journal mapping and analysis

Dzikowski states that a journal has a more significant influence when it has more published papers
and citations (Dzikowski, 2018). Consequently, the present investigation analyzed the overall number
of publications, citations, and average citations per article across all journals. Table 3 presents the top
10 relevant journals in the Barriers to MOOC discipline, organized by the number of publications.

The five journals with the highest number of publications are International Review of Research in
Open and Distance Learning (48 publications), International Journal of Emerging Technologies in
Learning (29 publications), Computers and Education (27 publications), I[EEE Access (26
publications), Sustainability (Switzerland) (25 publications). This indicates that these five journals
focus more on barriers linked to MOOCs. According to the “average citation per publication”
indicator, the first is Computers and Education (79.85 citations per publication), followed by
Distance Education (32.00 citations per publication), Computer Applications in Engineering
Education (29.69 citations per publication), IEEE Access (17.08 citations per publication) and
Sustainability (Switzerland) (13.36 citations per publication). These findings indicate that these five
publications focused more on barriers encountered in MOOC research.
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Ran

10

3.4 Mapping and analyzing institutions and countries

Table 3 Ranking of the top 10 journals on the topic of MOOC barriers

Journals

International Review of Research in Open and

Distance Learning

International Journal of Emerging Technologies

in Learning
Computers And Education
IEEE Access

Sustainability (Switzerland)

Education And Information Technologies

International Journal of Continuing Engineering

Education and Life-Long Learning

Computer Applications in Engineering

Education

Turkish Online Journal of Distance Education

Distance Education

Publication Citation Average

S

48

29

27
26
25
21
18

13

13
12

S

1909

213

2156
444
334
201
33

386

153
384

Citations/
Publication
S

39.77

7.34

79.85
17.08
13.36
9.57
1.83

29.69

11.77
32.00

The study sample comprises 922 institutions from 67 countries. An institution's significance can be
determined by its total publications and the average number of citations per publication. Table 4
shows the top 10 institutions in the Barriers to MOOC:s field.

Table 4 Ranking the top 10 significant institutions in the subject of Barriers to the MOOC:s study.
Rank Institution

7

Massachusetts Institute of
Technology

Universidad Carlos Iii De
Madrid

Universidad De Valladolid

Pontificia Universidad Catodlica
De Chile
Purdue University

Central China Normal
University

Beijing Normal University

http://jier.org

Country

USA

Spain

Spain

Chile

USA

China

China

34

28

22

18

18

17

16

Publications Citations

202

146

187

155

422

180

454

Average
citation/

Publication

5.94

5.21

8.50

8.61

23.44

10.59

28.38
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8 The Open University UK 15 287 19.13
9 University Of Michigan USA 15 241 16.07
10 Dublin City University Ireland 14 137 9.79

The Massachusetts Institute of Technology (MIT) in the United States has the top position in the field
of barriers to MOOC (with 34 publications and 202 citations). The following two universities,
Universidad Carlos Iii De Madrid (Spain) and Universidad De Valladolid (Spain), have, respectively,
146 and 187 citations and 28 and 22 publications. Table 4 shows that US institutions continue to lead
the way, with China and Spain following. Three influential institutions exist in North America, four
in Europe, and two in Asia. This illustrates how universities in North America and Europe assume
critical roles in this area.

The author additionally evaluated countries to discover which country is particularly exceptional in
the barriers to the MOOC:s research field. The most prominent ten countries in this category are shown
in Table 5. China has the most significant influence in the domain of Barriers to MOOC:s, according
to the statistics in Table 2 (229 articles and 3013 citations). Placing second and third, respectively,
with 201 and 107 publications and 5786 and 2404 citations, are the United States and Spain. Asia and
Europe continents account for the majority of the top 10 countries, followed by North America. The
only country in the African continent is Morocco. Australia also contributes to the growing body of
knowledge.

Table 5 Top 10 countries in the Barriers to MOOC research field

Average citations
Rank | Country Publications Citations per publication
1 | China 229 3013 13.16
2 | The United States 201 5786 28.79
3 | Spain 107 2404 22.47
4 | The United Kingdom 83 2005 24.16
5 | Malaysia 49 547 11.16
6 | India 48 388 8.08
7 | Australia 39 1458 37.38
8 | Morocco 32 178 5.56
9 | Canada 31 833 26.87
10 | ltaly 30 244 8.13

3.5 Keywords analysis of research hotspots

The study sample consisted of 1061 papers with a total of 4783 keywords. To generate a visually
analyzable keywords co-occurrence network in VOSviewer, the minimum number of keyword
occurrences was set to 5. This threshold ensures that only keywords appearing at least five times are
included in the network.
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The keyword co-occurrence network analysis shown in Figure 3 uses colored circles to label the
keywords, with the size of each circle corresponding to the frequency of the keyword's appearance in
the titles and abstracts of the publications. Larger circles and text indicate higher keyword occurrences
(Jan van Eck & Waltman, n.d.). This analysis reveals that the most frequently occurring keywords
are: (a) “MOOC” (329); (b) “e-learning ” (253); (c¢) “MOOCS” (229); (d) “massive open online
course” (227); (e) “students” (139); (f) “education” (111); (g) “teaching” (107); (h) “curricula” (106);
(1) “online learning ” (106) and (m) “learning system” (103). In addition, it was feasible to detect
seven groups of 276 keywords and 6079 connections, resulting in a combined link strength of 13992.
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Fig. 3 The co-occurrence network of keywords connected to Barriers to MOOCs publication.

3.6 Analysis of co-authorship by country

Country co-authorship analysis involves examining the nations with the most impact in a particular
field of research and their level of collaboration (Martins et al., 2022). Figure 4 displays the country
co-authorship network for articles on Barriers to MOOCs. The size of the nodes depicts countries
with significant impact. The links show how institutions in various countries collaborate; the
thickness and distance between nodes of the links indicate how collaborative the countries are (Jan
van Eck & Waltman, n.d.). There exist 96 nations where these databases are available. After
considering a minimum of 5 documents threshold in a country, 47 countries met the threshold
(Aluvalu & Gite, n.d.).

The five countries with the most publications are China (229), the United States (201), Spain (107),
the United Kingdom (83), and Malaysia (49). Likewise, the United States (5786), China (3013), Spain
(2404), the United Kingdom (2005), and Australia (1458) are the top five nations in terms of citation
counts. The US (84), Spain (78), China (70), the UK (44), and the Netherlands (34) are the nations
with the greatest total link strength values.
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3.7 Co-citation analysis on cited references
A co-citation analysis was conducted on the references cited to grasp the structure of cited works in
MOOC barriers comprehensively. The study obtained a set of 40424 cited references. By applying a
criterion of 15, indicating that a cited reference must have at least 15 citations, 22 references were
identified for co-citation analysis of cited references.

Based on the analysis of Figure 5, it can be observed that the largest nodes are those belonging to
Margaryan et al. (Margaryan et al., 2015), McAuley et al. (McAuley et al., 2010), Hone et al. (Hone
& El-Said, 2016), Yuan et al. (Yuan et al., 2013), and Hew et al. (Hew & Cheung, 2014). Upon
examining the highlighted papers, it becomes evident that these are the original writings about the
MOOC model, instructional quality, retention aspects, motivation, and challenges for instructors and
students in higher education.
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Fig. S The reference co-citation network of Barriers to MOOC:s related publications
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3.8 Co-citations analysis on the cited journals

Co-citation analysis of sources is obtained by considering the threshold of 20 citations per source.
Out of the 20155 sources, only 175 met the threshold.

Therefore, in Figure 6, the network of co-citations of the journals consists of 175 nodes. It states that
the node's size is directly related to the journal's amount of activity, namely the number of papers
published on a specific topic. The proximity of the nodes allows us to analyze the frequency of
citations between publications. The closer the nodes are, the higher the frequency of citations (Martins
et al., 2022). The journals “Computers and Education (970 citations),” The International Review of
Research in Open and Distributed Learning (416 citations),” “Computers in Human Behavior (326
citations),” “The Internet and Higher Education (331 citations),” and “British Journal of Educational
Technology (321 citations)” are the ones that have the most significant number of citations.

Four distinct clusters can be observed: a blue cluster of journals in the computer and education field,
a red cluster representing journals in educational research, a green cluster encompassing science and
computer-related topics, and a light green cluster focusing on computer and human interaction.
Through network analysis, it can be inferred that the close connection between the nodes representing
the "Computers and Education” and "Computers in Human Behavior" journals, as well as the "British
Journal of Education," indicates a higher frequency of citations between them.
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Fig. 6 The journal co-citation network of MOOCS barriers-related publications

4. Discussion of the results

This research aimed to execute a bibliometric analysis of publications related to barriers to MOOCs.
“Web in education” was the first paper published in Scopus. Two phases of MOOC-related paper
growth were observed from the year 2013 to the year 2015 and from the year 2016 to the year 2023.
The growth in the second phase was far more than in the first phase as MOOCs became more popular,
leading to an exponential increase in published articles.
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“Peer and self assessment in massive online classes,” “Motivation to learn in massive open online
courses: Examining aspects of language and social engagement,” and “Will MOOCs transform
learning and teaching in higher education? Engagement and course retention in online learning
provision” are the top three cited papers and “Jingjing Zhang,” “Carlos Alario-Hoyos” and “Xiaoyao
Li” are top three authors based on their number of publications in the related field.

“International Review of Research in Open and Distance Learning,” “International Journal of
Emerging Technologies in Learning,” and “Computers and Education” are the leading publications
in terms of the highest number of published papers. Similarly, The Massachusetts Institute of
Technology, Universidad Carlos III de Madrid, and Universidad de Valladolid are the three leading
institutions with the highest number of published papers. Further, China, The United States, and Spain
are the three countries that have published the most documentation on barriers to MOOC-related
issues. Still, regarding citations, the USA, China, and Spain are the top three countries.

The keywords that categorize a research paper are among its most essential elements. Through
evaluating the articles in the research sample, it was found that the top five keywords were "MOOC,"
"e-learning,"” "MOOCs" "Massive open online course,” and "students,” with a total of over 1000
occurrences. Given that papers often include numerous keywords, it is necessary to determine the
strength of the association among these terms. The keywords with the strongest connections are
"MOOC" with "e-learning," "MOOC" with "students," and "MOOC" with "education."

The study sample's average citation count is 17.85, indicating that every article on barriers to MOOCs
is cited more than 17 times. Most of the most frequently cited papers were published between 2013
and 2017. Recent research has not received as many citations as it should have despite a decade of
increased publications. Computers and Education, International Review of Research in Open and
Distance Learning, and IEEE Access are the journals that have received the most citations on barriers
to MOOC:s.

It was also possible to identify three clusters based on the research sample analysis to group the
publications that have published studies on barriers to MOOCs: one with a focus on "computer-
education interaction," another more focused on “distance learning,” and a third which includes
multidisciplinary journals that list "Education" as one of their topics.

5. Conclusions

Barriers to Massive Open Online Courses have been extensively discussed in academic journals
throughout the years, although the comprehension of current research still needs to be made more
explicit. This study employs bibliometric analysis to investigate and reveal the evolution of barriers
to MOOC development from 2012 to 2023. Bibliometric analysis is a robust research tool that may
help scholars, researchers, and policymakers explore a subject in great detail from an all-
encompassing perspective. We reviewed 1061 exclusive articles from the Scopus database to identify
significant publications, authors, journals, organizations, and countries related to the Barriers to the
MOOC:s topic.

The results demonstrate that the barriers connected with MOQOCs are significant, and their importance
has increased significantly since 2016. Over the past three years, more than 424 papers have been
published on this topic, accumulating over 18,944 citations since the first paper was released in 2012.

Practically speaking, the nations that focused the most on the subject mentioned above were the USA,
China, and Spain. This trend is also evident in the organizations whose members have published the
most, with American and Chinese universities taking the top places. Interestingly, the nations most
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cited publications on the hurdles to MOOCs issue were the USA, China, Spain, the UK, and Australia,
respectively.

Elsevier's "Computers and Education,” a first-quartile journal, has received the most citations. The
top 10 journals published 232 papers on Barriers to MOOCSs, constituting 21.87% of the entire
collection of journal articles used in the study. Many researchers have devoted considerable time and
effort to understanding various barriers to MOOCs to formulate a theoretical foundation. These
researchers consider MOOCs to be the next big thing that will change the educational system.
However, an analysis of the published paper proves that the goal is yet to be achieved.

5.1 Limitations and future research

Although this study on bibliometric analysis of the literature on Barriers to MOOCs offers valuable
insights into the subject's current state, a more thorough examination of the methodology reveals
certain shortcomings. First, this study exclusively relied on the Scopus database as its sole
information source. While Scopus includes a wide range of articles, it only consists of a limited
number of journals focusing on barriers related to MOOC themes. The information from other
renowned databases, such as WoS, would have added more insight into the current topic. Second,
data collection in this work is limited to Articles to maintain high publishing quality. Future studies
can extend the scope of bibliometric analysis by including other types of publications besides articles
(review papers, conference papers, books, and book chapters) and grey literature like government
reports, policy statements, theses, and dissertations. Third, since this sample study had selected
articles published in English only, future research can include articles in other languages to broaden
the research scope. Fourth, COVID-19 was a significant disruptor in education around the world. It
has added many barriers to MOOCs, which need a thorough investigation in future research. Fifth,
future studies might involve a qualitative analysis, such as a focus group, conducted by specialists in
MOOC:s to provide their insights on the results obtained and potential future advancements. Finally,
the bibliometric analysis of this paper was performed by employing VOSviewer software. Other
software like CiteSpace, Gephi, and NVIVO can perform bibliometric analysis. This software gives
researchers slightly different cognitions and interpretations of the same content.

References
Alemayehu, L., & Chen, H.-L. (2023). Learner and instructor-related challenges for learners’
engagement in MOOC:s: a review of 2014-2020 publications in selected SSCI indexed journals.
Interactive Learning Environments, 31(5), 3172-3194.
https://doi.org/10.1080/10494820.2021.1920430

Allison, C., Miller, A., Oliver, I., Michaelson, R., & Tiropanis, T. (2012). The Web in education.
Computer Networks, 56(18), 3811-3824. https://doi.org/10.1016/j.comnet.2012.09.017

Aluvalu, R., & Gite, S. (n.d.). 4 Brief Bibliometric Survey of Leukemia Detection by Machine
Learning and Deep Learning Approaches. https://digitalcommons.unl.edu/libphilprac

Barak, M., Watted, A., & Haick, H. (2016). Motivation to learn in massive open online courses:
Examining aspects of language and social engagement. Computers and Education, 94, 49—60.
https://doi.ore/10.1016/j.compedu.2015.11.010

Celik, B., & Cagiltay, K. (2023). Did you act according to your intention? An analysis and
exploration of intention—behavior gap in MOOCs. Education and Information Technologies.
https://doi.org/10.1007/s10639-023-11859-6

http://jier.org 923


https://doi.org/10.1080/10494820.2021.1920430
https://doi.org/10.1016/j.comnet.2012.09.017
https://digitalcommons.unl.edu/libphilprac
https://doi.org/10.1016/j.compedu.2015.11.010
https://doi.org/10.1007/s10639-023-11859-6

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 4 Issue 3 (2024)

Ceron, J., Baldiris, S., Quintero, J., Garcia, R. R., Saldarriaga, G. L. V., Graf, S., & Fuente
Valentin, L. D. La. (2021). Self-Regulated Learning in Massive Online Open Courses: A State-
of-the-Art Review. I[EEE Access, 9, 511-528. https://doi.org/10.1109/ACCESS.2020.3045913
Chen, G., Davis, D., Krause, M., Aivaloglou, E., Hauff, C., & Houben, G. J. (2018). From
Learners to Earners: Enabling MOOC Learners to Apply Their Skills and Earn Money in an
Online Market Place. IEEE Transactions on Learning Technologies, 11(2), 264-274.
https://doi.org/10.1109/TLT.2016.2614302

Chen, J., Fang, B., Zhang, H., & Xue, X. (2022). A systematic review for MOOC dropout
prediction from the perspective of machine learning. Interactive Learning Environments, 1-14.
https://doi.org/10.1080/10494820.2022.2124425

Chugh, R., Turnbull, D., Cowling, M. A., Vanderburg, R., & Vanderburg, M. A. (2023).
Implementing educational technology in Higher Education Institutions: A review of
technologies, stakeholder perceptions, frameworks and metrics. Education and Information
Technologies, 28(12), 16403—16429. https://doi.org/10.1007/s10639-023-11846-x

Cilliers, L., Twinomurinzi, H., & Murire, O. (2023). Motivational Factors that Influence the
Course Completion Rate of Massive Open Online Courses in South Africa. International
Journal of Learning, Teaching and Educational Research, 22(6), 195-211.
https://doi.ore/10.26803/ijlter.22.6.12

Dai, H. M., Teo, T., Rappa, N. A., & Huang, F. (2020). Explaining Chinese university students’
continuance learning intention in the MOOC setting: A modified expectation confirmation

model perspective. Computers & Education, 150, 103850.
https://doi.ore/10.1016/j.compedu.2020.103850

De Freitas, S. 1., Morgan, J., & Gibson, D. (2015). Will MOOCs transform learning and
teaching in higher education? Engagement and course retention in online learning provision.
British Journal of Educational Technology, 46(3), 455—471. https://doi.org/10.1111/bjet.12268
DeBoer, J., Ho, A. D., Stump, G. S., & Breslow, L. (2014). Changing “Course”:
Reconceptualizing Educational Variables for Massive Open Online Courses. Educational
Researcher, 43(2), 74—84. https://doi.org/10.3102/0013189X14523038

Despujol, 1., Castafieda, L., Marin, V. L., & Turrd, C. (2022). What do we want to know about
MOOCs? Results from a machine learning approach to a systematic literature mapping review.

International Journal of Educational Technology in Higher Education, 19(1), 53.
https://doi.ore/10.1186/s41239-022-00359-1

Duncan, A., Premnazeer, M., & Sithamparanathan, G. (2022). Massive open online course
adoption amongst newly graduated health care providers. Advances in Health Sciences
Education, 27(4), 919-930. https://doi.org/10.1007/s10459-022-10113-x

Dzikowski, P. (2018). A bibliometric analysis of born global firms. Journal of Business
Research, 85, 281-294. https://doi.org/10.1016/j.jbusres.2017.12.054

Gameel, B. G., & Wilkins, K. G. (2019). When it comes to MOOCs, where you are from makes
a difference. Computers and Education, 136, 49—-60.
https://doi.org/10.1016/j.compedu.2019.02.014

http://jier.org 930


https://doi.org/10.1109/TLT.2016.2614302
https://doi.org/10.1080/10494820.2022.2124425
https://doi.org/10.26803/ijlter.22.6.12
https://doi.org/10.1016/j.compedu.2020.103850
https://doi.org/10.3102/0013189X14523038
https://doi.org/10.1186/s41239-022-00359-1
https://doi.org/10.1007/s10459-022-10113-x
https://doi.org/10.1016/j.jbusres.2017.12.054
https://doi.org/10.1016/j.compedu.2019.02.014

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 4 Issue 3 (2024)

Gregori, E. B., Zhang, J., Galvan-Fernandez, C., & Ferndndez-Navarro, F. de A. (2018). Learner
support in MOOC:s: Identifying variables linked to completion. Computers and Education, 122,
153-168. https://doi.org/10.1016/j.compedu.2018.03.014

Grover, S., Pea, R., & Cooper, S. (2015). Designing for deeper learning in a blended computer
science course for middle school students. Computer Science Education, 25(2), 199-237.
https://doi.org/10.1080/08993408.2015.1033142

He, C., Ma, P., Zhou, L., & Wu, J. (2018). Is Participating in MOOC Forums Important for
Students? A Data-driven Study from the Perspective of the Supernetwork. Journal of Data and
Information Science, 3(2), 62—77. https://doi.org/10.2478/jdis-2018-0009

Hew, K. F., & Cheung, W. S. (2014). Students’ and instructors’ use of massive open online
courses (MOOCs): Motivations and challenges. Educational Research Review, 12, 45-58.
https://doi.org/10.1016/J.EDUREV.2014.05.001

Hew, K. F., Hu, X., Qiao, C., & Tang, Y. (2020). What predicts student satisfaction with
MOOC:s: A gradient boosting trees supervised machine learning and sentiment analysis
approach. Computers & Education, 145, 103724.
https://doi.org/10.1016/j.compedu.2019.103724

Hone, K. S., & El Said, G. R. (2016). Exploring the factors affecting MOOC retention: A survey
study. Computers & Education, 98, 157-168. https://doi.org/10.1016/j.compedu.2016.03.016
Jan van Eck, N., & Waltman, L. (n.d.). VOSviewer Manual.

Kim, D., Jung, E., Yoon, M., Chang, Y., Park, S., Kim, D., & Demir, F. (2021). Exploring the
structural relationships between course design factors, learner commitment, self-directed

learning, and intentions for further learning in a self-paced MOOC. Computers and Education,
166. https://doi.org/10.1016/j.compedu.2021.104171

Kizilcec, R. F., Pérez-Sanagustin, M., & Maldonado, J. J. (2017). Self-regulated learning
strategies predict learner behavior and goal attainment in Massive Open Online Courses.
Computers and Education, 104, 18-33. https://doi.org/10.1016/j.compedu.2016.10.001

Kruse, A., & Pongratz, H. (2017). Digital Change: How MOOCSs Transform the Educational
Landscape. In The Palgrave Handbook of Managing Continuous Business Transformation (pp.
353-373). Palgrave Macmillan UK. https://doi.org/10.1057/978-1-137-60228-2 16

Kulkarni, C., Wei, K. P., Le, H., Chia, D., Papadopoulos, K., Cheng, J., Koller, D., & Klemmer,
S. R. (2013). Peer and self assessment in massive online classes. ACM Transactions on
Computer-Human Interaction, 20(6). https://doi.org/10.1145/2505057

Kumar, J. A., & Al-Samarraie, H. (2018). MOOC:s in the Malaysian higher education
institutions: The instructors’ perspectives. Reference Librarian, 59(3), 163—177.
https://doi.org/10.1080/02763877.2018.1458688

Ma, L., & Lee, C. S. (2019). Understanding the Barriers to the Use of MOOCs in a Developing
Country: An Innovation Resistance Perspective. Journal of Educational Computing Research,
57(3), 571-590. https://doi.org/10.1177/0735633118757732

http://jier.org 931


https://doi.org/10.1016/j.compedu.2018.03.014
https://doi.org/10.1080/08993408.2015.1033142
https://doi.org/10.2478/jdis-2018-0009
https://doi.org/10.1016/j.compedu.2019.103724
https://doi.org/10.1016/j.compedu.2021.104171
https://doi.org/10.1016/j.compedu.2016.10.001
https://doi.org/10.1057/978-1-137-60228-2_16
https://doi.org/10.1145/2505057
https://doi.org/10.1080/02763877.2018.1458688
https://doi.org/10.1177/0735633118757732

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 4 Issue 3 (2024)

Ma, L., & Lee, C. S. (2020). Drivers and barriers to MOOC adoption: perspectives from
adopters and non-adopters. Online Information Review, 44(3), 671-684.
https://doi.ore/10.1108/OIR-06-2019-0203

Margaryan, A., Bianco, M., & Littlejohn, A. (2015). Instructional quality of Massive Open
Online Courses (MOOCs). Computers & Education, 80, 77-83.
https://doi.org/10.1016/J.COMPEDU.2014.08.005

Martins, J., Gongalves, R., & Branco, F. (2022). A bibliometric analysis and visualization of e-
learning adoption using VOSviewer. Universal Access in the Information Society.
https://doi.org/10.1007/s10209-022-00953-0

McAuley, A., Stewart, B., Siemens, G., & Cormier, D. (2010). The MOOC model for digital
practice. https://www.academia.edu/download/43171365/MOOC _Final.pdf

Mishra, M., Dash, M. K., Sudarsan, D., Santos, C. A. G., Mishra, S. K., Kar, D., Bhat, I. A.,
Panda, B. K., Sethy, M., & Silva, R. M. da. (2022). Assessment of trend and current pattern of
open educational resources: A bibliometric analysis. Journal of Academic Librarianship, 48(3).
https://doi.ore/10.1016/j.acalib.2022.102520

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Reprint—Preferred Reporting
Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. Physical Therapy,
89(9), 873—880. https://doi.org/10.1093/ptj/89.9.873

Naveed, Q. N., Qureshi, M. R. N., Alsayed, A. O., Muhammad, A., Sanober, S., & Shah, A.
(2017). Prioritizing barriers of E-Learning for effective teaching-learning using fuzzy analytic
hierarchy process (FAHP). 2017 4th IEEE International Conference on Engineering
Technologies and Applied Sciences (ICETAS), 1-8.

ONAN, A. (2021). Sentiment analysis on massive open online course evaluations: A text mining
and deep learning approach. Computer Applications in Engineering Education, 29(3), 572-589.
https://doi.ore/10.1002/cae.22253

Panzeri, D. (2017). International Development: Barriers and Possibilities of E-Learning and
Massive Online Open Courses (MOOCs) for Higher Education in Developing Countries.
Webster University.

Rautela, S., Panackal, N., & Sharma, A. (2022). Modeling and analysis of barriers to ethics in
online assessment by TISM and fuzzy MICMAC analysis. Asian Journal of Business Ethics, 11,
111-138. https://doi.org/10.1007/s13520-022-00158-x

Ruipérez-Valiente, J. A., Staubitz, T., Jenner, M., Halawa, S., Zhang, J., Despujol, I.,
Maldonado-Mahauad, J., Montoro, G., Peffer, M., Rohloff, T., Lane, J., Turro, C., Li, X., Pérez-
Sanagustin, M., & Reich, J. (2022). Large scale analytics of global and regional MOOC
providers: Differences in learners’ demographics, preferences, and perceptions. Computers and
Education, 180. https://doi.org/10.1016/j.compedu.2021.104426

Schophuizen, M., Kreijns, K., Stoyanov, S., & Kalz, M. (2018). Eliciting the challenges and
opportunities organizations face when delivering open online education: A group-concept
mapping study. Internet and Higher Education, 36, 1-12.
https://doi.org/10.1016/j.itheduc.2017.08.002

http://jier.org 932


https://doi.org/10.1108/OIR-06-2019-0203
https://doi.org/10.1016/J.COMPEDU.2014.08.005
https://doi.org/10.1007/s10209-022-00953-0
https://doi.org/10.1016/j.acalib.2022.102520
https://doi.org/10.1093/ptj/89.9.873
https://doi.org/10.1002/cae.22253
https://doi.org/10.1007/s13520-022-00158-x
https://doi.org/10.1016/j.compedu.2021.104426
https://doi.org/10.1016/j.iheduc.2017.08.002

Journal of Informatics Education and Research
ISSN: 1526-4726
Vol 4 Issue 3 (2024)

Shapiro, H. B., Lee, C. H., Wyman Roth, N. E., Li, K., Cetinkaya-Rundel, M., & Canelas, D. A.
(2017). Understanding the massive open online course (MOOC) student experience: An
examination of attitudes, motivations, and barriers. Computers and Education, 110, 35-50.
https://doi.ore/10.1016/j.compedu.2017.03.003

Singh, A., & Kakkar, K. B. (2023). Program inclusive, credit-based SWAYAM MOOCs in
higher educational institutions of India. In International Journal of Educational Development
(Vol. 97). Elsevier Ltd. https://doi.org/10.1016/j.ijjedudev.2023.102727

Stackhouse, M., Falkenberg, L., Drake, C., & Mahdavimazdeh, H. (2020). Why Massive Open
Online Courses (MOOCs) have been resisted: A qualitative study and resistance typology.
Innovations in Education and Teaching International, 57(4), 450-459.
https://doi.org/10.1080/14703297.2020.1727353

Suen, H. K. (2014). Peer assessment for massive open online courses (MOOCs). The
International Review of Research in Open and Distributed Learning, 15(3).
https://doi.ore/10.19173/irrodl.v15i13.1680

Wang, W., Zhao, Y., Wu, Y. J., & Goh, M. (2023). Factors of dropout from MOOC:s:
a bibliometric review. In Library Hi Tech (Vol. 41, Issue 2, pp. 432—453). Emerald Publishing.
https://doi.ore/10.1108/LHT-06-2022-0306

Wei, X., Saab, N., & Admiraal, W. (2021). Assessment of cognitive, behavioral, and affective
learning outcomes in massive open online courses: A systematic literature review. Computers
and Education, 163. https://doi.org/10.1016/j.compedu.2020.104097

Wei, X., & Taecharungroj, V. (2022). How to improve learning experience in MOOCs an
analysis of online reviews of business courses on Coursera. International Journal of
Management Education, 20(3). https://doi.org/10.1016/].ijme.2022.100675

Weinhardt, J. M., & Sitzmann, T. (2019). Revolutionizing training and education? Three
questions regarding massive open online courses (MOOCs). Human Resource Management
Review, 29(2), 218-225. https://doi.org/10.1016/].hrmr.2018.06.004

Yuan, L., Powell, S., & Cetis, J. (2013). MOOCs and open education: Implications for higher
education. https://e-space.mmu.ac.uk/id/eprint/619735

http://jier.org 933


https://doi.org/10.1016/j.compedu.2017.03.003
https://doi.org/10.1016/j.ijedudev.2023.102727
https://doi.org/10.1080/14703297.2020.1727353
https://doi.org/10.19173/irrodl.v15i3.1680
https://doi.org/10.1108/LHT-06-2022-0306
https://doi.org/10.1016/j.compedu.2020.104097
https://doi.org/10.1016/j.ijme.2022.100675
https://doi.org/10.1016/j.hrmr.2018.06.004

