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 This study aims to determine the trends, challenges, and opportunities for 
Massive Open Online Courses (MOOCs) as a front-line education tool for science 
learning. The method used in this research is descriptive with a bibliometric 
approach. The secondary data used in this research consists of scientific articles 
sourced from databases within the scope of the period 2016-2021. The data 
collection was carried out using the Publish or Perish (PoP) software. The 
number of articles obtained was 200, and all the articles were selected in 
accordance with the criteria determined by the researcher. The Mendeley 
software was used to manage the metadata, resulting in a final number of 92 
articles. MOOCs, as a future educational trend, have become a flexible learning 
system that can be accessed by many people to develop their skills and 
knowledge. The challenge for MOOCs as a future education tool is in terms of time 
and process. From the bibliometric analysis results, it was found that the growth 
of studies related to MOOCs in the field of cooperative/collaborative learning is 
still relatively small. Therefore, further studies on cooperative/collaborative 
learning related to MOOCs need to be conducted. 
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INTRODUCTION 

Education is currently being influenced by technological and scientific developments, resulting 
in a shift in the implementation of educational experiences. Education was traditionally obtained 
through formal means, but now there are many who provide non-formal education, such as activity 
training, which involves the use of the internet and technology. With the use of the internet, a lot of 
information can be easily accessed and shared through web-based networks and devices owned by 
the public (Eko, 2021). Wide-ranging knowledge and skills are needed to balance the development 
of technology. 

The progress of ICT has a positive impact on education, one of which is improving the quality 
of human resources through the use of ICT. Education is required to find new approaches, models, 
and methods of learning that can oppose the challenges given. Education today is not limited by space 
and time, along with the technological developments that exist (Nita, 2017). The attachment of 
educational information and communication technology in the network (Online) is used as a flexible, 
easy accessed, distributed, and potentially open study room. Openness has developed from time to 
time. Due to the shifting patterns of education and learning, many researchers reveal that 
developments in distance education are necessary (Hannah, 2016). The current younger generation 
is dominated by the latest culture encompassed by digital processes (Mohismail, 2018). Due to this 
digital process, the institution of education will face a deep change. This matter becomes an 
opportunity and a way to improve the quality of education as well as a challenge for the world of 
education that exists in Indonesia (Barni, 2019). 
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Currently, many platforms provide open learning resources that can be accessed by anyone 
just through web-based systems. This web-based system is more commonly known as MOOCs, as 
previously described. Massive Open Online Courses (MOOCs) present a new pattern in learning and 
education as well as delivering the material using the internet, creating changes and allowing many 
people to join for continuous learning (Hannah, 2016). Many studies suggest the need for 
development in distance education, and MOOCs exist as a new system of education and learning that 
uses the internet to convey material lectures from prestigious world universities and educational 
institutions, creating a kind of revolution where people can join each other (Hudha, 2020). 

Massive Open Online Courses (MOOCs) as digital technology-based learning potentially. 
MOOCs are an opportunity for community members to take part in learning without bound by space, 
time, and presence strictly scheduled (Eko, 2021). Presence of MOOCs as a new pattern or system in 
learning activities provides many opportunities for every person Which want to add outlook as well 
as knowledge knowledge, especially For Student and Educator as well as Institution education for 
can move active in Study (Eko, 2021). 

The importance of Massive Open Online Courses (MOOCs) as an innovative learning method at 
this moment needs to be continually developed. Based on previous studies related to Massive Open 
Online Courses (MOOCs), many have been carried out. However, the review related to bibliometric 
literature reviews, as in the research conducted by Sobral (2021), is still minimally done. Besides 
that, previous studies only discuss MOOCs in the field of educational techniques (Crues, 2018), 
computer knowledge (Rasul, 2019), medicine knowledge (Sobral, 2021), and MOOCs in general. 
Therefore, through the author's research, the urgency and necessity to explore the novelty trends, 
challenges, and opportunities of Massive Open Online Courses (MOOCs) in learning science need to 
be done. 

 
METHOD 

The research method used is descriptive research with a bibliometric approach. Analysis 
bibliometric aim for measure development publication article scientific and contribution scientific 
(Liu, 2015). Analysis bibliometric there is five stage (Setyaningsih, 2018). Bibliometric review is 
commonly used in disciplines and focused on journals, books, papers or other types of articles 
(Setyaningsih, 2018). Device The software used in this study is software that can retrieve and give 
quote academic (Baneyx, 2018). 

Article metadata was obtained from search results based on criteria according to the 
boundaries of the problem. Based on the years 2016-2020 and the search keyword "MOOCs in 
learning science" in journals, articles were selected based on suitability of the keyword, title, and 
abstract, which were analyzed manually. Furthermore, the metadata was entered into Mendeley 
software to complete the identity of the journals. VOSviewer is a software tool that displays 
visualization results from mapping data. VOSviewer can classify keywords into different groups 
(Setyaningsih, 2018). This can display maps in a number of methods, each focusing on different 
aspects of the map (Eck, 2020). The following stages were used for bibliometric analysis (Hudha, 
2020). 
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Figure 1. Stages analysis bibliometric 

1. Search metadata done in databases scopus help device soft Publish or Perish. The search 

was carried out in September 2021 using keywords 'MOOCs in learning science' 

2. 200 articles were obtained from the Scopus database based on 2016-2021 with say key 

'MOOCs in learning science' And based on journal just. data article Which obtained Then 

saved in forats RIS Which capable keep with Good. 

3. Of the 200 articles obtained, they were selected manually by the authors, apart from 

journals does not include search criteria. After being selected by the author to be featured 

in analysis. suitability abstract and title become criteria selection besides second matter 

That Also includes the key words 'MOOCs in science learning'. Selected articles and stored 

in RIS format will be analyzed Furthermore by using the device soft mendeley.  

4. Results selection article Which has done in save into the mendeley, Then, be equipped based 

on the display specifications in Mendeley such as titles, keywords, abstract authors to 

source link journal. 

5. All the selected and analyzed metadata is then displayed by the vosviewer provides three 

visualizations map, that is network visualization, visualization overlays and visualizations 

density. Map visualization has been explored in detail (Hakim, 2020). VOSviewer can work 

in a manner efficient with a number big data set and provide various analysis Which 

interesting in a manner visual and obviously (Liu, 2015). VOSviwer help para researcher 

with feature mapping visualization Which complete. 

Scopus is the largest data center in the world which includes tens of millions of scientific 
literature which was published decades ago, is owned by Elsevier. There is accurate metadata for 
each scientific article, including abstracts, publication data and other references. It helps researchers 
to search, analyze and visualize research more effectively (Eck, 2020). In this study focused on the 
publication of international journals (Scopus) in the fifth period year final. 
 

RESULTS AND DISCUSSION 

Based on the metadata search results on Publish or Perish (PoP) with the keyword "MOOCs in 
Science Learning", 200 metadata were obtained from the Scopus database in the last five years 
(2016-2021). Out of the 200 metadata, there were six types: article, book, book chapter, conference 
paper, erratum, and reviews. Then, 92 metadata were chosen, which were all articles that were in 
accordance with the focus of the study. The results output from the software Publish or Perish (PoP) 
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were visualized by VOSviewer to determine the keywords. The software tool VOSviewer helps in 
displaying visualizations on databases in three different types: network visualization, overlay 
visualization, and density visualization. 

After filtering the metadata, 92 articles were analyzed in the final five-year period. The articles 
received an average of 306.80 citations per year in the Scopus database. Based on the metadata 
search in the PoP sourced from the Scopus databases, 200 articles were found with specifications as 
listed in Table 1 below: 

 
Table 1. Metric publication results search databases Scopus 

Data Metric Results Search 

Say Key 'MOOCs in Learning Science' 

Year Rise 2016-2021 

Document 200 

Quote 1534 

Quotations/Year 306.80 

Quote/Paper 7.67 

Writer/Paper 0.99 

h_index 18 

g_index 29 

hI_norm 19 

hI_annual 3.60 

 
Massive open Online Courses (MOOCs) as education period front in learning science. 

 
Massive open Online Courses present as education period front (Arnab, 2020; Kutty, 2019; 

Myungsuk, 2017; Sobral, 2021), Which Lots used by who just including students and teachers 
(Mohammad, 2021) on a large scale (Edward, 2018). The emergence of MOOCs increasingly being 
recognized as a potential (Dodzi, 2017), to provide a rich educational experience quality, learn skills 
new, advance career (Edward, 2018), preparation studying and addition study (Chen, 2020). 

In room scope of higher education, 2021 known as the year MOOCs) (Baran, 2016). MOOCs can 
be the next step towards universal education (José, 2017). Massive Open Online Courses are classified 
into basic MOOCs which are characterized by their level of learning can followed by Who only 
(Alturkistani, 2020; Kumar, 2019; Kundu, 2020; Sobral, 2021) and the duration is short, only around 
3-6 weeks and advanced MOOCs, namely the deep level of the material and longer duration. MOOCs 
provide several accessible learning materials individually or independently by choosing according to 
the field of interest (Lee, 2019). MOOCs can accessed in a manner individual Because in MOOCs That 
usually containing videos learning (Sobral, 2021), in the right style and way (Jasantos, 2016), which 
has been prepared by the teacher in so can with easy to understand. 

Massive Open Online Courses as a popular learning system has an impact broader education 
(Kundu, 2020) for many people, especially independent students (Colin, 2017). To use get Skills new 
(Abwatted, 2018; Jaaqadir,2018) and knowledge addition (Jeya, 2019). MOOCs has succeed fulfil 
objective learner student and educator (Kumar, 2019) so that create opportunity new for learning 
And development competence (Ficirulli, 2016). 

Learning in MOOCs which can followed by Lots participant (without limit) (Alturkistani, 2020; 
Edward, 2018), with material Which accessed in a manner open through website with take advantage 
of the online system through the website. MOOCS systems are used among others udemy , edX, canvas 
And Still Lots Again including edmodo and moodle (Chaw, 2019), Which of course every time it will 
increase. In Indonesia there are also many MOOCs platforms, IndonesiaX is Wrong One for example. 
Like a number of class on line on generally, MOOCs is flexible so that it can adjust the fields that are 
suitable to be followed. This is important Because principle MOOCs Which Which addressed For all 
person, However if learning done in real time allows the time difference will be a bottleneck. A 
number of MOOCs established by college tall top world (Jeya, 2019) and now a number of institution 
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build MOOCs they Alone For make content MOOCs in a manner independent and focus become 
provider MOOCs. 

Use of various MOOCs by people from all over the world because of its amazing features, 
including unlimited registration, there are not many requirements (Mohammad, 2021). Feature 
which attached on MOOCs is involvement individual user with the MOOC platform (Cohen, 2018) and 
some MOOCs can be accessed for free though there are also paid ones and MOOCs also provide 
certificates (Chaw, 2019) for those who can follow and complete the lesson to the end. Achievement 
and student interaction that happen in MOOCs can give progress and increase performance which 
owned (Ruth, 2021). Seeing that is meaningful with MOOCs is enabling society can learn what they 
want quickly through non-formal learning systems. MOOCs means can become Wrong One road 
education formal Which There is moment This For get quality education, cheap and can be 
recognized later. Hence the Trend presence these MOOCs Keep going growing rapidly with its use 
Which the more Lots. 
 
Challenge Massive open Online Courses (MOOCs) as education period front in learning 
science. 

In general, there are two main challenges currently faced by MOOCs, namely levels low 
settlement (Abwatted, 2018; Azevedo, 2017; Chaw, 2019) caused by inadequate infrastructure 
(Kundu, 2020) and students are less engaged with MOOC content so they lose motivation to complete 
learning (Siti, 2018). Challenge What educators often face when using MOOCs is redundancy, a lack 
of facilities and exposure, incompetent knowledge in learning design and development MOOC (Jeya, 
2019) and manage their time effectively (Pgdede, 2020). Study challenge on line without support 
tutors which dedicated require student for motivating self himself (Milligan, 2017) so that lower 
number separated school Which counted tall Which affect the effectiveness of their education 
(Mohammad, 2021). So, learning in Massive Open Online Courses (MOOCs), which are said to be an 
educational trend, also face challenges in time field and the process. 

 
Visualization Results Analysis 

Kindly complete VOSviewer help in visualization mapping metadata which got. Visualization 
on databases scopus displayed on picture 2 following: 

 
Figure 2. Visualization Network study 
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The mapping shown is the result of a collection of journal metadata obtained by Liu (2015). 
Based on the network data of 92 articles that met the criteria, the visualization of the metadata 
displayed the occurrence of keywords, titles, and abstracts with full calculation. Each term represents 
a keyword, title, or abstract related to the author's study. The author determined the minimum 
amount of term emergence to be two incidents, considering several factors. The researcher found 45 
terms from the 347 terms that met the study's criteria related to MOOCs in learning science. From 
the 45 selected terms, the researcher eliminated terms that were not related to the study and 
obtained 24 terms. 

The visualization displayed by VOSviewer shows six color clusters with color nodes which are 
different. The output results displayed show that there are six different color clusters, including red, 
green, dark blue, yellow, purple, and light blue. The network visualization displayed in Table 2 is 
shown below: 

 
Table 2. Clusters Color Which Generated 

Clusters Term Occurrences 

First distance learning 8 

 Digital education 2 

 e-learning 4 

 Electronics 2 

 higher education 3 

 interactions 2 

 social network 2 

Second cooperative/ collaborative Learning 2 

 science application elearning 5 

 distance education 4 

 informal elearning 2 

Third educational data mining 2 

 learning analytics 5 

 MOOCs 20 

 motivation 4 

Fourth community of inquiry 2 

 distance learning 5 

 on line learning 8 

 self-regulated learning 2 

Fifth adult learning 2 

 learning communities 2 

 lifelong learning 4 

 teaching/learning strategy 2 

Sixth Assessment 4 

 
The keywords contained in each cluster represent research on "MOOCs in Learning Science" 

that was conducted in the final five years. Each cluster is distinguished by a different color, which 
explains the writers' contributions to the scientific work. The descriptions of the clusters explain the 
research that has been conducted recently and extensively. Each color represents a year that is 
available from 2018 to 2020. The yellow color concentration shows the latest research done in 2020, 
while the blue color  concentration shows the research that has been conducted for several years and 

is still relevant to future discussions, as seen in the picture below. 
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Figure 3. Mapping visualization overlays study 
 

Besides thats from clusters Also will detected related trend Which appear and change critical 
in which disciplines to study, researchers will be able to identify research gaps and the limits of the 
research within which they can participate in further research. Study latest Which seen on 
visualization overlays consists from topic Which related with cooperative/ collaborative learning, 
data science application e-learning, distance education and online, And self-regulated learning. On 
picture 3 following will displayed nodes Which show level occurrences something topic. 

 

 
Figure 4. Mapping Visualization Density Study 
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The more concentrated a topic is, the more occurrences it has and the taller it appears, which 
indicates that the topic has been extensively researched. However, a topic related to Massive Open 
Online Courses (MOOCs) in learning that is related to cooperative/collaborative learning still has the 
opportunity to be further researched. This literature review is qualitative in nature and is based on 
the author's personal study. Therefore, it is recommended to conduct further research on 
cooperative/collaborative learning, as not much research has been done on this topic yet. 
 

CONCLUSION 
 
Based on a systematic literature review conducted by the authors, it has been concluded that 

Massive Open Online Courses (MOOCs) are the future of education and have become a learning 
system that can be accessed by an unlimited number of participants through websites to develop 
their skills and knowledge. MOOC systems are used by many platforms, such as udemy, coursera, 
edmodo, EdX, canvas, moodle, and more. The main challenge for MOOCs as an educational system 
lies in the time and process. However, MOOCs provide many opportunities for their users, such as 
being open, free, and flexible. Based on the visualization results generated by the VOSviewer 
software, recommendations for future research opportunities are related to 
cooperative/collaborative learning. 
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