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Abstract—Big Data research has rapidly developed in the last 10 years, 
making it an interesting topic to investigate to understand the trends and devel-
opments of Big Data in Education. This study aims to analyze source documents 
and state contributions, and visualize research trends on the subject of Big Data 
in education during the last 10 years and identify potential research topics related 
to Big Data in Education in the future. This study uses a literature review and 
Meta-Analyses (PRISMA) method associated with bibliometric analysis using 
the Scopus and VOSviewer databases, through which 1,076 documents were 
obtained. The results of the bibliometric analysis show that Big Data research 
in education has increased significantly in the last 10 years. However, in the last 
year, it has decreased, this is the next challenge, and an opportunity for future 
research. The most common types of documents are conference papers, the source 
of most documents is conference proceedings, and the country that contributes 
the most is China. English is the most widely spoken language, and the authors 
with the highest contribution are Daniel, B. K. Further research related to Big 
Data can be used and implemented in the business world for Big Data analysis in 
education. Big Data can also be integrated with Science, technology, engineer-
ing, and mathematics (STEM) which can be a further research opportunity that 
can be applied to education because analyzing Big Data requires STEM learning 
skills. Thus, this research recommends finding updates in the study of Big Data 
in education by integrating STEM in education because analyzing Big Data again 
requires STEM learning expertise. This study has limitations in using only one 
database, namely Scopus, to obtain research data. Therefore, it is recommended 
that Big Data in Education research be conducted using other databases besides 
Scopus to obtain more extensive data.
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1	 Introduction

Currently, the advancement and the emergence of technological innovations have 
a significant impact so that they can change the world quickly [1]–[5]. The rapidly 
changing world is also marked by borderless information systems based on computing 
and Big Data [6]. The changes in question are technological, social, macroeconomic, 
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educational and other changes based on the 4.0 industrial revolution [7]. The industrial 
revolution 4.0 is marked by the Internet of things, Big Data and all these new develop-
ments that have disrupted various fields of human life, including the education sector, 
which has a relatively significant impact [8], [9]. However, low digital culture, lack of 
knowledge and training are also challenges for Industry 4.0, so it is hoped that humans 
can better adapt to the development of the industrial revolution in every era [10].

Now technological tools are being used by many individuals [11]. A consider-
able amount of data will be generated through technology tools [12]. Technology 
and platforms that are currently being developed are needed to meet big data. This 
technology helps store data sets and analysis [13]. Now, Big Data is an exciting topic 
to study. Big Data is a new trend covering a wide area, especially in the technology 
world [14]. Big Data refers to technology that involves data that is diverse, changing 
rapidly, very large and challenging to process, so technology needs to be able to handle 
it effectively [15]–[19].

The greater use of technology makes Big Data a fundamental thing and makes it 
used by every individual. Especially now that we have entered the era of Big Data, 
where there is an exponential growth in the amount of data and very rapid technological 
developments [20]–[23]. Big Data guarantees the processing of data solutions with new 
ones and provides real benefits, especially for education [24], [25]. Education is one of 
the main pillars of the progress of the nation’s next-generation, it also needs to keep up 
with the times so that it does not lag developed countries in the field of educational tech-
nology and learning curricula [26]–[28]. However, during the COVID-19 pandemic, a 
new problem emerged, becoming a challenge in the world of education [29]. To address 
this, the government implements work from home, studies at home and online learning. 
One way to keep education running during a pandemic is by utilizing technology with 
e-learning or online learning [30]. However, e-learning requires correct and fast data, 
and the online learning process requires data from teachers, teachers, student data, and 
even student learning outcomes [31]. To store data and find the data you need more effi-
ciently, we use Big Data. Big Data is a storage medium that can accommodate all data 
in the learning process and all data required by educational institutions [32].

According to [33], all data originating from the field of education between teachers 
and students is currently being processed to improve the quality and experience of 
the learning process. Sources of data obtained from educational platforms are used 
to develop services that are adapted to the characteristics of modern education condi-
tioned by the development of educational technology [34]. But based, [35] argues that 
data mining in education so far has not been completely successful, so not all valuable 
information can be extracted. This is because Big Data processing requires collabora-
tion between teachers and experts to obtain relevant information from the data reported 
through educational digital tools/media and resources [36]. Big Data in education ana-
lytics will help facilitate new and better educational experiences [37]. A lot needs to be 
analyzed when applying Big Data concepts in education. Considering that the world of 
education has diverse data and different variable data, Big Data in education is needed 
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to manage educational information [38]. Based on research [39], [40] processing and 
analyzing this large and complex data requires expertise in STEM (Science, Technol-
ogy, Engineering, and Mathematics). In processing and analyzing big data, expertise in 
programming, statistics, mathematics, machine learning, and data mining is required, all 
of which are related to STEM [41], [42]. In addition, the use of technology in education 
also requires STEM skills. The utilization of technology in education such as e-learn-
ing, augmented reality, virtual reality, and game-based learning requires technology 
and programming skills [43]–[45]. Therefore, it is important for educators and students 
to have STEM expertise in order to utilize technology and big data in education effec-
tively and efficiently [46], [47].

Improving learning with technology and utilizing big data is very important because 
it can improve the quality and effectiveness of learning [48].To find out the extent of 
utilization and processing of Big Data in education. Then a bibliometric analysis is 
needed to find results and map research trends related to the contribution of Big Data 
in Education. By conducting a bibliometric analysis, it is possible to identify new and 
unearthed findings related to the topic of interest that could become potentially import-
ant findings in the future [49], [50]. Bibliometric analysis can also provide valid quality 
reviews and can visualize data comprehensively [51] so that it can increase under-
standing of the distribution of research topics and provide guidance in future research 
[52]–[54]. Therefore, it is necessary to map the analysis of Big Data in Education. 
The purpose of this study is to conduct a literature review related to the topic of Big 
Data in Education from 2012 to 2022 using bibliometrics analysis to determine the 
future opportunities of Big Data in education. As for some of the questions asked in the 
research problem, among others:

1.	 What is the trend of publishing Big Data in education articles during the last 10 years?
2.	 How is the visualisation of mapping Big Data research trends in education over the 

last 10 years?
3.	 What document sources, types and countries have contributed the most to Big Data 

in education research over the last 10 years?
4.	 What are the top source titles, and research citations on Big Data in education 

research over the last 10 years?
5.	 What is the author, top affiliates and the language of Big Data in education research 

over the last 10 years?
6.	 How do the opportunities for publication of Big Data in education research?

Based on studies that have been conducted on Big Data in Education, this article 
provides a detailed description of the literature using the Preferred Reporting Items for 
Review and Meta-Analyses (PRISMA) approach and bibliometric research using the 
VOSviewer software. After that, you will find out the results and article information 
detected for analysis and will answer about the potential for important and future find-
ings on the topic of Big Data in Education.
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2	 Methodology

This study uses a systematic review study with bibliometric analysis. Combining 
these two methodologies will be able to show the evolution of scientific studies quan-
titatively through the use of bibliometrics and qualitatively using in-depth studies on 
topics and content through systematic reviews [55]. Bibliometric analysis is a quantita-
tive study using the Scopus database literature study [56]–[58]. The bibliometric anal-
ysis method was carried out to see the visualization of the publication trend mapping 
to evaluate the contribution of articles to the development of knowledge of various 
literary sources using statistical methods [59], [60]. With bibliometric analysis, novelty 
and trends in research will be obtained [61]. This research was conducted by online 
search on 25 January 2023. Researchers conducted an online search by entering ‘Big 
Data Education’ in the title, and keywords from 2012 to 2022. The steps in this research 
are illustrated in Figure 1 [62]–[64].

Fig. 1. Five steps in bibliometric analysis

2.1	 Data search and identification

Bibliometric studies use the Scopus database as a data source. Scopus is one of the 
optimal databases that can be used for bibliometric analysis because it can provide and 
cover the results of more sources of published journals [65]–[67]. In this study, a sys-
tematic review was also carried out following the PRISMA method to resolve key fac-
tors in the literature search, papers used, data extraction, and summaries. The database 
is looking for the “Big Data Education” category using the following string:

“( TITLE ( big AND data ) AND TITLE ( education ) OR TITLE ( educational ) )”

Following a search using these keywords, 218,886 documents were discovered. 
However, the number of documents decreased to 11,255 when the latest 10 years, 
namely 2012 to 2022, were found. The results were reduced to 1,076 documents after 
it was once more filtered using the article title filter as a research document. The data 
is then exported in the formats (.ris) and (.csv), which will subsequently be examined 
to produce graphs and tables. Furthermore, these records were processed in a different 
program for bibliometric analysis using MS Excel and VOSviewer [54]. In the eligibil-
ity process, the article will be evaluated to check if it meets the characteristics desired 
by the researcher. Explain the steps used in the PRISMA method and visualize its inter-
pretation in this review can be seen in Figure 2.
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Fig. 2. PRISMA flowchart for the article selection process

2.2	 Data analysis

Data analysis in this study was carried out descriptively to determine document 
source, top affiliation, research citation, country, subject area, top source title, lan-
guage, authorship, and keywords in 1,076 related documents. Analysis was also carried 
out by looking at the size of the sphere and the strength of the link relationship based 
on the results of mapping and visualization using the VOSviewer application. Biblio-
metric patterns can be created and mapped using the free tool VOSviewer, which uses 
an in-depth methodology that is simple to understand [68]. In bibliometrics, it will 
display a network pattern of items through circles whose sizes differ according to the 
element’s significance. While the network connection represents the closeness of the 
links between items. The position of the circle spacing and the different colours are 
used to group elements [55]. Bibliometrics can show co-occurrence and collaboration 
between authors across countries [55], [69]. From this analysis, it is known that some 
information was obtained, such as the contributions of authors and journals and the 
materials used according to the selected articles to get an explanation according to the 
purpose. The final step was to analyze the data by reviewing the top 10 articles cited 
based on findings and recommendations related to Big Data in Education.
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3	 Results and discussion

3.1	 Research trends, document sources, document types, and countries 
contribute to Big Data research in education

Figure 3 shows the trend results of Big Data research articles in education over 
the last 10 years. Based on this figure, it can be shown that developments in the last 
10 years in Big Data research in the field of education have increased exponentially. 
This shows that Big Data research in education is an interesting topic to research today. 
This is in line with previous research [23], [70], [71], which shows that over the last 
10 years, research on big data in education is increasing every year. However, in this 
study there was a decrease in 2022 as many as 64 publications. This is possible due to 
the effects of the covid-19 pandemic which has reduced research contributions in 2022 
on this topic [72]. Although Big Data research in Education is on the decline, it is an 
exciting topic to research today and has great potential in education offering extraordi-
nary research possibilities in the future.

Fig. 3. Year-wise distribution graph on Big Data in education publications

Research in 2018 experienced a decrease in publications by seven publications. 
However, this decrease did not significantly impact because, in the following years, it 
experienced a very drastic increase, with the highest increase in the number of publica-
tions in 2021 with 290 publications.

(a) (b)

Fig. 4. Document types and sources of Big Data documents in education research

44 http://www.i-jet.org



Paper—Research Trend of Big Data in Education During the Last 10 Years

Based on search results by filtering, 1,076 documents were obtained, consisting of 
592 conference papers, and 374 articles, which were the most publications in type doc-
uments. Moreover, the source of the published document is the conference proceed-
ings of 463 conference proceedings, 414 journals, 166 book series, and 33 book items. 
The conference proceeding is the most highly published Big Data in education research 
document. Figure 4 shows the document types and source of Big Data document in 
education research.

Table 1. Document type from the top 100 publications with  
the highest citations of Big Data in education

Document Type Frequency Cited Mean Median SD

Article 55* 2551* 46.38* 28 55.76*

Editorial 5 207 41.40 17 35.25

Review 9 391 43.44 45* 21.96

Conference Paper 24 609 25.38 21 15.61

Book 1 43 43.00 43 –

Book Chapter 5 146 29.20 27 13.61

Note 1 14 14.00 14 –

Note: *The highest number SD = Standard Deviation.

Table 1 describes the main distribution of document types according to the top 100 
documents with the highest citations. The highest document type of publication on this 
topic is articles (55). The most cited publications are in the form of articles (2,551). So 
that obtained a high standard deviation of 55.76 in articles. Thus, it can be concluded 
that researchers are interested in writing the topic of Big Data in education in the form 
of articles.

Fig. 5. Top 10 countries’ contributions to Big Data research  
in education during the last 10 years
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Figure 5 shows the results of the mapping of the top ten countries that have con-
tributed to Big Data in education research. The country that ranks at the top is China 
in terms of the highest contribution with 664 articles, then in second place with the 
United States with 92 articles, then India with 41 articles, followed by others. This is 
because China has a framework that shows a different interpretation of Big Data from 
other countries, making China a country with strong Big Data [73]. And this is in line 
with research [74] that China and the United States are the most contributing and pro-
ductive countries in Big Data research.

Fig. 6. Mapping by country

Figure 6 is a map of countries based on clusters. There are 31 items with 6 main clus-
ters consisting of China which are interconnected with the Hongkong, Philippines, and 
Thailand in the purple group. The second cluster consists of seven countries, Brazil, 
Canada, Israel, Italy, Portugal, United Arab Emirates, and United States in the red 
cluster. The third cluster includes seven countries: India, Malaysia, Morocco, Nigeria, 
Oman, Saudi Arabia, and Spain in the green groups. The fourth cluster includes six 
countries: Chile, Indonesia, Japan, New Zealand, Taiwan, and UK in the dark blue 
groups. The fifth cluster consist of five countries, Australia, Germany, Netherlands, 
Russian Federation, and Sweden in the yellow groups. Finally, the sixth cluster consists 
of tiga countries, Pakistan, South Africa, and South Korea light blue groups. Based on 
this mapping, the collaboration between countries in Big Data in education research is 
relatively good.

3.2	 Language, top affiliation, and top authorship

Table 2 describes the five main distributions of spoken languages, top affiliate and 
top authorship, over the last 10 years. Based on the table, it was found that English 
was the most dominant language with a total of 1,065 articles, followed by Spanish 
6 articles, Chinese 3 articles, German 2 articles and Italian 1 article. Based on affilia-
tion, the University of Electronic Science and Technology of China tops the list with 14 
published articles. Based on Daniel, B. K. authorship is the most productive contribut-
ing writer with five articles. Kim, B. M., Prakash, S., and Ye, L. with four articles, while 
the others Alam, M with three articles.
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Table 2. Top 5 language, affiliates and Big Data authorship in education  
research during the last 10 years

Top Language Top Affiliate Top Authorship

Language Total Affiliation Total Author Total

English 1,065 University of Electronic Science and  
Technology of China

14 Daniel, BK 6

Spanish 6 Jilin Engineering Normal University 9 Kim, BM 4

Chinese 3 University of Otago 9 Prakash, S. 4

German 2 Huazhong Normal University 8 Ye, L. 4

Italian 1 Jilin University 7 Alam, M. 3

3.3	 Top source title and research citation Big Data in Education research

Table 3 shows source titles, subject areas and authors cited from Big Data research 
from 2012 to 2022. For example, the title of the highest source, ‘ACM International 
Conference Proceeding Series’ is the main source in Big Data research publications 
with 97 articles. In the highest field of study, the highest discussed was Computer Sci-
ence (662), followed by Engineering (329), Social Sciences (287), Decision Sciences 
(133), Physics and Astronomy (128), Mathematics (118), Business, Management and 
Accounting (50), Environmental Science (42), Medicine (41) and Energy (34).

Table 3. Top 10 source titles, subject areas, and author citations in Big Data  
in education research during the last 10 years

Top Source Title Top Subject Area Top Cited Author

Source Title Total Subject Area Total Author Cited Total 
Documents

ACM International 
Conference Proceeding Series

97 Computer 
Science

662 Daniel, B. 317 71

Journal of Physics 
Conference Series

95 Engineering 329 Picciano, AG 248 42

Advances In Intelligent 
Systems And Computing

43 Social 
Sciences

287 Gillborn, D., 
Warmington, 
P., Demack, S.

188 63

Lecture Notes in Electrical 
Engineering

33 Decision 
Sciences

133 Fischer et al. 110 39

Wireless 
Communications and Mobile 
Computing

23 Physics and 
Astronomy

128 Ellaway et al. 106 190

Lecture Notes of The 
Institute for Computer 
Sciences Social Informatics 
and Telecommunications 
Engineering

22 Mathematics 118 Williamson, B. 90 64

(Continued)

iJET ‒ Vol. 18, No. 10, 2023 47



Paper—Research Trend of Big Data in Education During the Last 10 Years

Top Source Title Top Subject Area Top Cited Author

Source Title Total Subject Area Total Author Cited Total 
Documents

Mobile Information Systems 19 Business, 
Management 
and 
Accounting

50 Daniel, B.K. 89 71

Lecture Notes in Computer 
Science Including Subseries 
Lecture Notes in Artificial 
Intelligence and Lecture 
Notes in Bioinformatics

15 Environmental 
Science

42 Gupta, B., 
Goul, M., 
Dinter, B.

83 25

Lecture Notes on 
Data Engineering 
and Communications 
Technologies

14 Medicine 41 Gao, P., Li, J., 
Liu, S.

80 2

Boletin Tecnico/Technical 
Bulletin

12 Energy 34 Eynon, R. 80 52

3.4	 The distribution of year-wise top 100 highest cited publications

Table 4 lists the top 100 publications on Big Data in education, along with the num-
ber of papers published each year, highest citation year, average number of citations 
per paper and average number of citations per paper annually. For example, the highest 
publication on Big Data in education occurred in 2018 many as 23. The highest citation 
occurred in 2018, with as many as 817.

Table 4. The distribution of year-wise from the top 100 highest cited publications

Year Cited Paper ACPP ACPPY Citable Years

2012 248 1 248.0* 22.5 11

2013 80 1 80.0 8.0 10

2014 331 8 41.4 4.6 9

2015 645 9 71.7 9.0 8

2016 441 15 29.4 4.2 7

2017 555 20 27.8 4.6 6

2018 817* 23* 35.5 7.1 5

2019 314 10 31.4 7.9 4

2020 400 10 40.0 13.3 3

2021 100 2 50.0 25.0 2

2022 30 1 30.0 30.0* 1

Total 3961 100 685.11 136.21 –

Note: ACPP = Average Citation Per Paper, ACPPY = Average Citation Per Paper Per Year, * = the highest 
number.

Table 3. Top 10 source titles, subject areas, and author citations in Big Data  
in education research during the last 10 years (Continued)
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3.5	 Mapping visualization of research trends in Big Data in education

The most keyword discoveries in Big Data trend mapping in education research 
over the last 10 years are shown in Table 5. The keyword that most often appears in this 
research is Big Data.

Table 5. Top 10 keywords of all Big Data in education research during last 10 years

All Big Data in Education Research

Keywords Occurrence Total Link Strength Keywords Occurrence Total Link Strength

Big Data 918 6573 Engineering 
education

127 1192

Students 317 2886 Colleges and 
universities

139 1191

Education 174 1309 Information 
management

126 1175

Education 
computing

139 1283 Teaching 115 1169

Data mining 147 1275 E-learning 101 912

There were 918 keywords and 6,573 total link strengths. This indicates that Big 
Data is the main keyword Big Data in education research. They were then followed 
by students, education, education computing, data mining, Engineering education, col-
leges and universities, information management, Teaching, e-learning. Based on the 
mapping, it can be found that the research trends of Big Data in education in the last 
10 years are: 1) Data sources for student education; 2) subjects in the field of technical 
education; 3) collection of important information in a data; 4) technology learning. This 
is in accordance with research [23], [70], [75] The most used keyword searches are Big 
Data, education, technology and education computing.

Fig. 7. The most relevant keywords on Big Data in education
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The keywords with the highest number of occurrences and the highest link strength 
on this topic are Big Data, students, education, data mining and so on. Figure 7 shows 
a graphic of the most used keywords with a larger font size to represent the frequency 
of the most used keywords. The occurrence rate and the total strength of the links 
indicate the researcher’s interest in the topic [76]. The mapping results of Big Data 
research trends in education over the last 10 years are shown in Figure 8. The mapping 
aims to find the latest research-based on mapping trends. The mapping results show 
eight clusters on Big Data in education research. The first cluster in red (n = 428) 
focuses on learning methods such as Artificial intelligent, teaching, curriculum, edu-
cation technology, mobile learning, and innovative teaching. Next, clusters with green 
colour are obtained (n = 84) focusing on Big Data education such as Big data analyze, 
data science, higher education, and student learning, etc. Next, clusters in dark blue are 
obtained (n = 77), focusing on education computing such as colleges and universities, 
college students, Curriculum systems, etc. Next, the cluster is yellow (n = 53) focusing 
on engineering education such as e-learning, learning systems, etc. Clusters with purple 
colour (n = 49), focusing on education such as data analysis, etc. Finally, the cluster in 
light blue (n = 32) focuses on data technology, such as education system, application, 
and science and technology, etc., and the other clusters have more occurrences of minor 
keywords and research focus.

Fig. 8. Co-occurrence keyword visualisation mapping across all Big Data  
in education research during the last 10 years
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In finding the updates of the mapping results, that is, by looking at the relation-
ship between fewer or smaller keywords [77]. The biggest Big Data implementations 
focus on students with the most keywords and have been heavily researched in the last 
10 years. Meanwhile, there is still little research on learning science and technology on 
Big Data because the keywords obtained are relatively few. This can be a potential for 
Big Data research now and in the future.

(a) (b)

(c)

(d) (e)

Fig. 9. More specific keyword mapping results with topics a) education,  
b) teaching, c) students, d) curriculum and e) leaning systems
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Figure 9 is an example of more specific keyword mapping results on education, 
teaching, learners, curriculum and learning systems. The top trends of Big Data 
research in education over the past 10 years shown in Figure 9a–c have great potential 
for further exploration as the topic has a wide range and is flexible in its application. 
This is because Big Data can contribute to education through many aspects. Then, 
Figure 9d–e have a pattern of many connection relationships, but not as extensive and 
less for research trends. However, this topic can also be explored further as Big Data 
also contributes and focuses on the curriculum and learning system. For example, by 
utilizing Big Data in Education in the STEM field to improve algorithm skills to pro-
cess data effectively and efficiently [78], [79].

According to [80] The growing utilization of information technology has provided 
opportunities to obtain and collect data on a large scale in various fields, including in 
the field of education and curriculum. After mapping research trends, it has not been 
seen or there are still few who conduct research related to big data in STEM learning, 
even though according to [47], [81] In improving learning with technology and utiliz-
ing big data, collaboration between educators, STEM experts, and education experts is 
needed to develop appropriate and relevant learning approaches by utilizing technology 
and big data optimally. This is a potential for further research because big data in STEM 
learning has a suitable relationship. because Big Data and STEM are interrelated in 
realizing contributions in the world of education.

3.6	 Contribution of Big Data to education and STEM education

Based on Table A1 Top 10 highest cited papers showed the contribution of Big Data 
in Education and STEM Education in the Appendix, it can be seen that research related 
to Big Data has great potential and opportunities, but there are challenges in the field 
of education, so it is necessary to improve learning Big Data analytics and platforms to 
support education infrastructure [82]–[85]. In analysing Big Data, it is also necessary to 
develop learning analytics and Big Data business analysis to support and improve suc-
cess that can be implemented in education [86]. So that by utilising Big Data can help 
understand various learning problems [87]–[90]. Due to the current shortage of human 
resources in STEM, Big data analysis is necessary to increase student enthusiasm in 
STEM learning and raise the standard of STEM higher education.

Big Data in education also has a significant role in STEM education [91]–[94]. 
STEM education can emphasize the cognitive development of computational, creative 
and metacognitive thinking [95]–[98]. STEM can influence the development of 
non-cognitive characteristics of learners so that they can improve critical thinking 
and can solve real-world problems [99]–[102]. STEM education is very important to 
be taught from an early age. STEM should be practiced from an early age, to deter-
mine the success of STEM in early education. STEM requires new patterns of learn-
ing and knowledge that will involve critical thinking as well as curiosity and analysis 
[103], [104]. With the application of STEM in children, it can affect children’s atti-
tude towards science. STEM education can support children’s learning outcomes with 
learning from teachers in doing STEM activities, but lacking science and math skills 
and computing education, teachers may struggle in providing STEM education content 
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knowledge [105]–[107]. Therefore teachers are required for science and math learning 
courses to provide quality STEM education so that teachers can develop and provide 
content knowledge in STEM education [105].

The application of Big Data to predict future development trends, especially in edu-
cation. Like research from [93], [108], Big data helps understand the role of virtual 
reality technology in STEAM education, integrate it into the teaching curriculum, assist 
teachers in learning activities and make the learning process more colourful. The use of 
Big Data analysts helps in the STEM learning process, but the lack of Big Data skills, 
especially in Indonesia, makes it difficult to understand Big Data processing [109]. To 
overcome this, a STEM education approach can improve critical thinking skills to pro-
cess Big Data and face challenges in the industrial revolution 4.0 [110].

Big Data has a significant contribution to STEM education and education, and 
STEM can also be used to improve Big Data processing and analysis. In education, 
the use of Big Data can help educators to develop more personalized and effective 
learning approaches, by understanding students’ learning needs, developing more rele-
vant curriculum, and improving teaching effectiveness and efficiency [111]. In STEM 
education, Big Data can also help improve learning by analysing student learning data 
and developing more effective and personalized learning strategies [112]–[114]. STEM 
can be used to improve Big Data processing and analysis in education [115]. STEM 
expertise in programming, statistics, mathematics, and technology can help in devel-
oping algorithms and applications to process data effectively and efficiently [116]. In 
addition, STEM can also be used to develop technologies and platforms to collect, 
store, and analyse data on a large scale [117], [118].

Big Data has significant contributions to education and STEM education. By uti-
lizing Big Data technology, educational institutions can improve teaching effective-
ness, enhance student experience, develop curriculum, assist decision-making, and 
drive innovation in education and STEM education. From the results of the Big Data 
in Education research tend, there is little discussion related to Big data in Education for 
STEM so this is a recommendation for future research. Suggestions for future research 
related to Big data in Education need to be developed further because this topic is very 
interesting and has potential in the field of education, especially in the STEM field. In 
addition, for future bibliometric research, it is necessary to consider using more diverse 
database sources other than just relying on Scopus. This will allow for more extensive 
and detailed data collection.

4	 Conclusion

Based on the results of bibliometric analysis and literature review, the following 
findings were obtained: The trend of publication topics for Big Data in education 
is exponentially increasing from 2012 to 2022. However, in 2022 it has decreased, 
this is a challenge for future research, whether there is an increase in research topics, 
because this topic has the potential to be researched in the future. Based on research 
mapping, it is known that the research trends of Big Data in education in the last 
10 years are: 1) application to teachers and students in education, schools and univer-
sities; 2) technology-based education by integrating STEM; 3) business application for 
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Big Data analytics in education. The most widely published documents from Big Data 
in education research are conference papers (592), and conference proceedings source 
journal documents (463). In contrast, the most productive country in Big Data in edu-
cation research is China (664). In the top source title, “ACM International Conference 
Proceeding Series”, is the primary source in Big Data in education research publica-
tions (97). The most studied fields of study are Computer Science (662), Engineering 
(329) and Social Sciences (287). And the top author citation is Daniel, as the author 
with the most citations (317). The most prolific writer is Daniel, B. K. (6). The top affil-
iate researching Big Data in education the most is the University of Electronic Science 
and Technology of China (14), and English’s most widely spoken language (1,065).

The implication of this research is that it found some examples of novelty in on 
the topic of Big Data in Education so that this research can be used as a reference for 
future research on the topic of Big Data in Education. The type of research presented 
makes it possible to determine the profile of document types that can be presented so 
that the research path to be pursued can be more directed. This research can also find 
the most relevant articles related to Big Data in Education on the Scopus database 
and the authors who have the most significant relationships from each journal. There-
fore, this study also limits future research trends that can develop on this research topic. 
The research recommends finding updates in the study of Big Data in education by 
integrating STEM in education because analyzing Big Data requires STEM learning 
skills. The existence of this research can be used as a reference for further research on 
Big Data in education. For further research related to Big Data in Education, it is rec-
ommended to develop by utilizing other database sources besides Scopus.
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Warmington, P., 
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Paper—Research Trend of Big Data in Education During the Last 10 Years

Author(s) Citation;
SJR Recommendations

Williamson, B
[82]

90; 2.1 (Q1) Applications, educational analytics, learning platforms, and 
data and visualization dashboards will facilitate the educational 
infrastructure.

Daniel, BK
[83]

89; 1.07 (Q1) By increasing the need for educational data sharing in 
addressing data security issues. And the need for the 
involvement of educators in collecting various forms of data 
and the need to explore and identify strategies that support 
educational researchers. Because the success of implementing 
Big Data in education depends on the skills and abilities of 
educational researchers and data science approaches.

Gupta, B., Goul, 
M., Dinter, B.
[89]

83; 0.69 (Q2) Business analytics that can use Big Data support organizational 
decision-making and advance curriculum initiatives in 
education.

Gao, P., Li, J., 
Liu, S.
[121]

80; 0,82 (Q2) To solve problems in information technology and mobile 
network-based education, it is necessary for scholars to 
pursue opportunities to research and pursue theoretical and 
technological studies in the fields of AI and Big Data-Based 
Learning and Distance Education. This will provide an 
opportunity for educators and scholars to publish their work 
and have real applications in education, especially in the field 
of e-learning. This system can also be used to produce concept 
maps and e-learning portals based on big data

Eynon, R.
[87]

72; 2.05 (Q1) To improve efficiency and competitiveness for evaluating the 
performance of schools and teachers, Big Data is increasingly 
being promoted in the form of “Technical Fixes” for educational 
research. So that it can help to understand various problems in 
technology learning and research.

Christopoulos, A., 
Pellas, N., Laakso, 
M.-J.
[122]

24; 0.52 (Q2) Big Data analysis is needed in compiling a Virtual Reality 
picture regarding the needs that students have in STEM 
Education

Hafni, RN, Herman, 
T., Nurlaelah, E., 
Mustikasari, L.
[110]

8; 0.21 (Q4) By using a STEM education approach, you can improve critical 
thinking skills to face challenges in the 4.0 industrial revolution, 
especially Big Data

Kohen, Z.,  
Nitzan, O.
[123]

1; 1.15 (Q1) Big Data analysis can detect changing trends in selecting STEM 
as a major for study and career because STEM education 
currently lacks a workforce.

Adnan, MHM, 
Ariffin, SA, Hanafi, 
HF, Husain, MS, 
Panessai, IY[124]

1; 0.37 (Q3) The need for Big Data analysis with framework components to 
increase student interest in STEM education

Ballen, CJ, 
Holmegaard, HT
[125]

1; 0.42 (Q2) The need for Big Data analysis in research to critically consider 
its limitations and biases.

Table A1. Top 10 highest cited papers showed the contribution of Big Data  
in education and stem education (Continued)
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