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Abstract Academic scholars have been studying Blockchain technology since 2017. As a result, the progression of this
technology has drawn interest from researchers in various research fields, including education. Because of this tendency,
it is imperative that the existing literature be thoroughly reviewed to assist researchers in identifying gaps for future
studies. Thus, this study used bibliometric analysis to assess the current research trend on blockchain applications in
education. This study compiled all published works on Blockchain in education as of January 8th, 2023, from the Scopus
database. The data was integrated using Publish or Perish software, and data visualization was done using VOSviewer.
Additionally, Microsoft Excel was used to analyze the data. Fifty-one documents were retrieved in total based on the
search results. In particular, from 2018 to 2019, the growth rate of publications in educational Blockchain increased
dramatically. Most of the publications were written in English and published in journals and conference proceedings.
Computer science has dominated research on educational Blockchain, and most research was done in India. The analysis
also revealed that the most commonly used terms, "blockchain" and "blockchain in education," correspond to the main
areas of study that have been done on the educational Blockchain. Unfortunately, the assessment component has
received very little attention from previous educational blockchain studies. In addition to outlining the development of
the scientific literature on the subject, this study also highlights areas of current research interest and possible future
research prospects.
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1. Introduction

To date, comprehensive studies on Blockchain application in education are growing up, indicating it as a relatively new
research field. Most existing research on Blockchain in education mainly focuses on identifying its benefits and challenges as
to how it can improve student records management. This focus remains strong despite increasing interest in this field of
study (lyer et al., 2020; Shankar et al., 2021). As a result, it has been noted that most research has focused on managing and
delivering records supporting materials and documentation (Farooq et al., 2021). However, there has been a lack of
exploration conducted to analyze the research trends in the field of Blockchain applications within education, particularly in
identifying specific domains within this field that have received limited attention. Hence, the present study employs
bibliometric analysis to discern research trends within the realm of Blockchain applications in education.

Bibliometric analysis is a statistical method used to assess the trend and pattern of published scientific literature. It is
used to examine research trends, citation analysis, authorship, publication importance, journal analysis, as well as local and
international contributions to a certain topic (Sweileh et al., 2017). Since 2017, researchers have made continuous efforts to
examine the role of Blockchain in transforming the technological landscapes of education. Considering the inclination,
bibliometric analysis is considered the most appropriate method to assess the current trajectory of research about
Blockchain application in education.

The opening section of this paper summarizes the goal of using bibliometric analysis to examine the research trend on
Blockchain integration in education. The methodology used is described in the following section. The third section presents
the findings derived from the pertinent bibliometric indicators. The study's limitations are outlined in the final section, which
also includes suggestions for future research and a conclusion.

2. Method

This study used data from the Scopus database as of January 8th, 2023. Scopus is the most extensive and inclusive
abstract and indexing repository ever established (Aghaei Chadegani et al., 2013; Burnham, 2006). The obtained data
revealed several analytical insights related to the publications, including the contributed nations, source types, languages,
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affiliations, authors, subjects, document types, source titles, publication years, and access types. Therefore, the following
inquiry was made: (TITLE-ABS-KEY ("Blockchain in education”). This inquiry focused on conducting searches within
publications to examine the titles, abstracts, and keywords related to the document and their relevance to the domain of
Blockchain integration in education. This search yielded 51 documents pertaining to Blockchain technology in education
found in total (Figure 1).
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Figure 1 Flow Diagram of The Search Strategy.

The whole range of the identified publication years items was covered by this inquiry. Each of the retrieved
documents was then examined using bibliometric analysis procedures. The following tools were used in the study: (i)
VOSviewer for creating and visualizing bibliometric networks; (ii) Microsoft Excel for calculating percentages and frequencies
related to published materials; and (iii) Harzing's Publish and Perish software for calculating citation metrics.

3. Results and Discussion

Comprehensive data analysis was done to identify a wide range of parameters, such as authorship, citations,
languages, subject areas, yearly growth, document types, and source types. For the most part, frequency and percentage are
used to present the findings, which offered valuable information on the trend of publications.

3.1. Document and Source Types

The first stage of inquiry involves a thorough classification of the collected data in order to identify different types of
sources and documents. Journals, book series, conference proceedings, and books are clustered under the source types,
while conference papers, articles, reviews, book chapters, and conference reviews are categorized as document types.
Accordingly, this study made an expected discovery whereby certain conference papers showed inconsistent source and
document type classifications (Sweileh et al., 2017). Further investigations showed that some conference papers within a
document type were likely published as complete journal articles and presented at conferences. Even though the source type
was originally a conference paper, some were published as book chapters or in conference proceedings (Ahmi & Elbardan,
2021).

This study identifies five different categories of publications related to Blockchain in education: conference papers,
articles, book chapters, reviews, and conference reviews. As figured in Table 1, conference papers occupy the majority of the
publications (43.14%), followed by articles (25.49%) and reviews (13.73%). Book chapters and conference papers represent
the other two categories of documents, respectively, taking up less than 10% of the total amount of documents.
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Table 1 Document Type.

Document Type Total Publications Percent
Conference Paper 22 43.14%
Article 13 25.49%
Review 7 13.73%
Book Chapter 5 9.80%

Conference Review 4 7.84%

Total 51 100.00%

Table 2 distinguishes five distinct sources. Journals have the highest proportion (33.23%), followed by conference
proceedings. Furthermore, book series contribute to 21.57% of the total document count. Books have the smallest share,
representing only 5.88% of the sum.

Table 2 Source Type.

Source Type Total Publications Percent
Journal 20 39.22%
Conference Proceeding 17 33.33%
Book Series 11 21.57%
Book 3 5.88%

Total 51 100.00%

In terms of publication count, only one paper was published in each of the years 2017 and 2018. Skiba (2017)
published the first report on Blockchain technology in education, titled "The Potential of Blockchain in Education and Health
Care," in 2017. Furthermore, there was a significant increase in the number of publications between 2018 and 2019, followed
by consistent growth until 2022, as shown in Figure 2. However, it is crucial to highlight that the pattern should not be
regarded as a valid predictor of publications in 2023. This is mostly due to the lack of publications scheduled or indexed in the
Scopus database for that year as of the date of document acquisition.
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Figure 2 Total Number of Publication by Year.

3.2. Language of Documents

Table 3 shows that English has become the most common language used in the examined collection of publications.
Notably, one document, making up only 1.96% of the entire collection was found to have been delivered in other languages,
specifically Spanish.

Table 3 Language of Documents.

Language Total Publications Percent
English 50 98.04%
Spanish 1 1.96%

Total 51 100.00%

3.3. Subject Area

The present study further characterized the documents based on their respective themes. Interestingly, computer
science made up the majority of research on Blockchain in education, comprising 76.47% of the entire collection. Following
this, 35.29% of the documented articles were in engineering studies, and 49.02% were in social sciences. Table 4 displays the
topics studied within the context of Blockchain in education.
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Table 4 Subject Area.

Subject Area Total Publications Percent
Biochemistry, Genetics and Molecular Biology 1 1.96%
Business, Management and Accounting 3 5.88%
Chemical Engineering 4 7.84%
Computer Science 39 76.47%
Decision Sciences 8 15.69%
Economics, Econometrics and Finance 1 1.96%
Energy 2 3.92%
Engineering 18 35.29%
Environmental Science 1 1.96%
Materials Science 6 11.76%
Mathematics 6 11.76%
Medicine 1 1.96%
Nursing 1 1.96%
Physics and Astronomy 4 7.84%
Psychology 1 1.96%
Social Sciences 25 49.02%

3.4. Keywords Analysis

Next, the author-supplied keywords went through cartographic visualization using VOSviewer, a software used to
represent bibliometric networks graphically. Figure 3 illustrates an overlay visualization generated on the basis of item
scores. The default color scheme denotes escalating scoring levels, ranging from the lowest score denoted by blue,
progressing to green, and culminating in yellow. It is pertinent to highlight that the score indicates temporal recency, wherein
more recent items are given higher scores (Ahmi, 2022). Blockchain in education (green) was at a modest degree of
currentness in this study. In this sense, the assessment was ranked 91%, with only one article using the term, despite its best
score in this context (see Table 5).
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Figure 3 Overlay Visualization of Keyword Map.

Table 5 shows the 20 most common keywords pertinent to research concerning Blockchain in educational contexts.
Following a thorough data cleaning process on author-supplied keywords, it is identified that "Blockchain" and "Blockchain in
Education" stood out as the most frequently employed keywords in studies pertaining to Blockchain within educational
frameworks. The context of educational assessment, however, has received less focus.
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Table 5 Keywords.

Rank Keywords Total Publications
1 Blockchain 32
2 Blockchain In Education 19
3 Engineering Education 10
4 Blockchain 9
5 Education 9
6 Blockchain Technology 6
7 E-learning 6
8 Educational Technology 6
9 Blockchain Applications 5
10 Learning Systems 5
11 Security 5
12 Higher Education 4
13 Privacy 4
14 Systematic Literature Review 4
15 Decentralization 3
16 Decentralized Education 3
17 Distributed Ledgers 3
18 Education Sectors 3
19 Information Management 3

20 Lifelong Learning 3

91* Assessment 1

3.5. Geographical Distribution

The collection of resources was made available to the public due to the cooperative efforts of researchers from 29
different nations. Table 6 lists the top 20 countries that have contributed to the academic discussion around the application
of Blockchain technology in education. India was the largest contributor with nine papers overall, followed by Saudi Arabia
and Sweden, each with four, and Spain with six publications. But when it came to the total number of citations received by a
country, Saudi Arabia had the most (132), followed by Oman (79), India (50), and other countries. Notably, Malaysia held the
final spot on the list with one article and five total citations.

Table 6 Top 20 Countries Contributed to The Publications.

Rank Country Total Publications Total Citation
1 India 9 50
2 Spain 6 24
3 Saudi Arabia 4 132
4 Sweden 4 4
5 China 3 15
6 Hong Kong 3 22
7 Japan 3 3
8 Brazil 2 5
9 Chile 2 12
10 Indonesia 2 14
11 Oman 2 79
12 Pakistan 2 43
13 Romania 2 6
14 Thailand 2 5
15 Ukraine 2 3
16 United States 2 0
17 Bangladesh 1 2
18 Finland 1 0
19 France 1 12
20 Malaysia 1 5

Furthermore, the analysis also revealed that most publications were prepared by multiple authors, except for five
(10%) single-authored publications. Other papers mostly had two or three authors, and four publications were without an
identified author. One document in particular had thirteen authors, which was the largest number of authors in the dataset.
Table 7 presents the number of authors per document.
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Table 7 Author Count.

Author Count Total publications Percent
0 4 7.84
1 5 10.00
2 15 29.41
3 12 24.00
4 9 17.65
5 2 3.92
6 1 1.96
7 1 1.96
8 1 1.96
13 1 1.96
Total 51 100.00

3.6. Citation Analysis

This study used Harzing's Publish or Perish software to analyze the documents’ citation metrics. Table 8 provides

citation metrics for a set of papers within the reference date of January 8, 2023. These papers were published between 2017
and 2022 and received a total of 441 citations over the span of six years (2017-2023). The table also reveals that there are 51
papers, with an average of 8.65 citations per paper, 2.9 authors per paper, and notable author metrics, such as a Hirsch h-
index of 10 and an Egghe g-index of 20. The "PoP hl,norm" and "PoP hl,annual" values suggest other citation-based metrics,
with "PoP hl,annual" indicating an annual h-index of 1 for this set of papers.

Table 8 Citation Metric.

Reference date: 8/1/2023
Publication years: 2017-2022
Citation years: 6(2017-2023)
Papers: 51
Citations: 441
Citations/year: 73.5
Citations/paper: 8.65
Authors/paper: 2.9
Hirsch h-index: 10
Egghe g-index: 20
PoP hl,norm:

PoP hl,annual: 1

Next, Table 9 lists the top 20 cited articles on Blockchain in education. The most cited paper was "Blockchain-based

applications in education: A systematic review" by Alammary et al. (2019), which garnered a total of 126 citations (31.5
citations per year).

Table 9 Top 20 Cited Articles in Blockchain in Education Study.

No. Authors Title / Source TC c/Y

1 (Alammary et al., 2019) Bloclfchaln.-based appllcatlons in education: A systematic review / 126 315
Applied Sciences (Switzerland)

) (skiba, 2017) The Pojcentlal of quckchaln in Education and Health Care / Nursing 63 11.33
Education Perspectives

3 (K. Al Harthy et al., 2019) The u.pcomlng Blockchain adoption in Higher education: 40 10
Requirements and process
Blockchain in education management: present and future

4 (Bhaskar et al., 2020) applications / Interactive Technology and Smart Education 3 13

5 (Yumna et al., 2019) Use of Blockchain in Education: A Systematic Literature Review 38 9.5

6 (Zzhong et al., 2018) A Blockchain Model for Word-Learning Systems 15 3
Current status, issues, and challenges of Blockchain applications in

7 (Ma & Fang, 2020) education / International Journal of Emerging Technologies in 14 4.67
Learning

8 (Hardini et al., 2020) Ontology of Education Using Blockchain: Time Based Protocol 13 4.33

9 (Loukil et al., 2021) Blockchaln adoption in gducatlon: a sYstematlc literature review / 12 6
Education and Information Technologies

10 (Vargas & Soriano, 2019) Blockchain in the university: A digital technology to design, 12 3
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implement and manage global learning itineraries / Digital
Education Review
Blockchain applications in education: A systematic literature review
/ Applied Sciences (Switzerland)
Application of Blockchain in education: GDPR-compliant and
12 (Delgado-Von-eitzen et al., 2021a) scalable certification and verification of academic information / 5 2.5
Applied Sciences (Switzerland)
Promises and challenges of Blockchain in education / Smart
Learning Environments
14 (Hashmani et al., 2020) Blockchain in Education - Trackability and Traceability 5 1.67
Blockchain technology reshaping education: Contributions for policy
/ Blockchain Technology Applications in Education
Enabling smart education system using blockchain technology /
Intelligent Systems Reference Library
The Role of Blockchain Technologies in the Sustainable
17 (Chivu et al., 2022) Development of Students’ Learning Process / Sustainability 4 4
(Switzerland)
Blockchain in education: A comprehensive approach - utility, use
18 (Mahankali & Chaudhary, 2019) cases, and implementation in a university / Blockchain Technology 4 1
Applications in Education
Blockchain-based Learning Credential Revision and Revocation
Method
Visualization of education Blockchain data: trends and challenges /
Interactive Learning Environments

11 (Delgado-Von-eitzen et al., 2021b)

13 (Park, 2021)

15 (Sousa & Machado, 2019) 5 1.25

16 (Sathya et al., 2021)

19 (San et al., 2020)

20 (Ocheja et al., 2022)

TC = Total Citations, C/Y = Citation per Year
4. Final considerations

This study presents a bibliometric review to better understand the trends, historical reviews, forecasts, and
contributions of the Blockchain in education literature. Since it began in 2017, this topic has been the subject of more and
more investigations. With eight publications in 2019 compared to just one publication in 2018 and 2017, the number of
publications has dramatically increased. While the total number of publications has already reached 16 documents as of
December 2022, this number is anticipated to rise further in 2023.

Geographically, although Saudi Arabia and Oman publish only four and two documents, respectively, those countries
have greater citation influence than India (this country has the highest number of publications). As the educational influence
of technology is expanding globally, it is suggested that studies on Blockchain in education be performed in other nations,
particularly those that have published fewer than ten papers, such as Malaysia.

The results of this study are susceptible to some limitations; therefore, they should be interpreted with care. First, a
single Scopus database served as the source for all documents. Therefore, it must be stressed that although Scopus is one of
the biggest databases covering a greater number of journals, it also contains papers with a lesser impact. It took a while for
the most recent papers to be fully indexed and included in the database; thus, only a few were recently added (Aghaei
Chadegani et al., 2013).

Furthermore, the documents retrieved were limited because they focused mostly on subjects related to "Blockchain in
education." Researchers purposefully eliminated other works that use the terms "education" and "Blockchain" in isolation. It
is crucial to emphasize that any search query has the potential to be flawed and that false positives or negatives might still
happen (Ahmi & Elbardan, 2021). Finally, as the citation analysis presented in this study only used data from the Scopus
database, the total number of publications and citations is accurate as of the time the keyword search was conducted.

Despite these drawbacks, the unique aspect of the current study should be emphasized in relation to the earlier
research carried out by Shalatska et al. 2020 and Yeop et al. (2018). In contrast to those studies that just examined keywords
in publications about Blockchain in education, the current study is among the first to comprehensively analyze specific
bibliometric indicators within the body of literature dedicated to Blockchain in education. It opens up several possible fresh
grounds to be explored in greater detail by future researchers.

The analysis of publications related to the integration of Blockchain technology in education has indicated an
overwhelming amount of focus on these particular subject areas. Up to this point, most existing research on Blockchain in
education mainly focuses on identifying its benefits and challenges on managing student records, supporting materials and
documentation (Farooq et al., 2021). However, by examining the authors’ keywords, the need for additional research in
several overlooked areas under this heading has become apparent. For example, the field of Blockchain-based assessment
stands out as one that requires more investigation because it has received relatively less attention from previous works.

Assessment is highly important in the field of education. The domain in education that could potentially benefit the
most from Blockchain technology is learner evaluation and assessment (Jayne Fleener, 2022). Traditional evaluation methods
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are not flawless as they face issues such as a number of difficulties, including security concerns, instructor preparedness, time
constraints, ability gaps, and accuracy issues (Dogan et al., 2020; Jani et al., 2018; Mahat et al., 2021; Maslan & Mohd Nor,
2020; Rasheed et al., 2020; Shalatska et al., 2020). Given the growing trend of virtual learning in education, there is great
potential for using Blockchain technology in educational assessments. Research suggests that Blockchain is highly effective in
protecting data, which could make it easier to implement Bring Your Own Device (BYOD) initiatives in schools and colleges
(Yeop et al., 2018).
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