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Abstract

This study aims to examine the development of communication technology
research through a bibliometric approach with computational mapping analysis
using VOSviewer. The Publish or Perish reference manager application was used
to obtain the article data from the Google Scholar database. The title and abstract
of the article are used to guide the search process by referring to the keyword
“communication technology”. Discovered 348 relevant articles that Google
Scholar has indexed over the past ten years (from 2012 to 2021). According to
the findings, communication technology research can be broken down into three
categories: technology, communication, and communication technology. There
are 76 links with the term "communication” and a total link strength of 755. The
term "technology" has 75 links with a total link strength of 724. While the term
"communication technology" has 69 links with a total link strength of 418. The
analysis of the development of publications over the past ten years' results reveals
frequent fluctuations. It went from 67 studies in 2012 to 43 in 2013. From 2013
to 2019, there were research fluctuations (sequentially 43, 49, 42, 37, 41, 20, 23).
There was a decrease from 23 to 8 between 2019 and 2021. In the meantime, 67
studies on popular communication technologies were conducted in 2012. Using
VOSviewer, we counted the number of articles on communication technology
and its connection to other fields. The findings of this research analysis may serve
as a foundation for additional material-related research.

Keywords: Bibliometric, Communication technology, Computational mapping
analysis, VOSviewer.
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1. Introduction

Everybody needs to engage in activities of communication, both within and outside
the organization [1-5]. Humans should communicate with others to socialize and
exchange information because they are social beings. Essentially, communication
takes place face-to-face between the sender (the communicator) and the receiver
(the communicant).

However, over time, technology in the form of tools and applications that
facilitate communication between individuals is increasingly being utilized and
facilitating a variety of processes, including those in professional organizations and
those in the community.

Individual interactions as a result of COVID-19, which makes face-to-face
communication less important, necessitate the use of this technology for
communication [6]. That is the main reason for the improvement how to
communicate, especially relating to teaching and learning process during and past
covid-19 pandemic [7-11].

Currently, the development of communication technology has grown rapidly.
This is in line with the need for more intense communication and efficiency in
coordination, both for problem-solving and decision-making needs [12-14].
Communication technology has a practical influence on communication, especially
regarding new media. One of the effects is a change in the way of communicating.
Technology is vital in several communication approaches, so the two have a
sustainable relationship. The use of technology in the form of media can be defined
into changing signs that will become messages in communication [15].

Bibliometric analysis is an analytical method that can be utilized to discover the
progress of communication technology research. A type of meta-analysis of
research data known as bibliographic analysis can help researchers in examining
the bibliographic content and analysing citations from journal articles and other
scientific works. Bibliometric analysis has been the subject of numerous studies,
including those in economics [16-19], bibliometric analysis in the medical field
[20], chemical research [21], chemical engineering [22-24], marketing [25] and
strategic management [26], Vocational High School [27], Scientific Publications
[28], Education for Special Needs [29], Economic Technology Education
Publications [30], Machine Performance [31], Applications in hand systems for
robots [32], Educational Research [33], Bioenergy Management [34], Magnetite
Nanoparticles [35], Research on the Production of Nanocrystalline Cellulose [36],
Nano Metal-Organic Synthesis Framework [37], and Big Data [38].

However, there has not been any research on shooting bibliometric analysis of
data in communication technology that specifically aims to determine the
development of research. Especially bibliometric analysis using the VOSviewer
application for research conducted in the past ten years, from 2012 to 2021.

Therefore, the purpose of this study was to use VOSviewer software to conduct
computational research on mapping bibliometric analysis of Google Scholar-
indexed articles. This study aims to provide researchers, particularly those working
in the field of communication technology, with a resource for determining the topic
and carrying out subsequent research.
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The development of research on communication technology using
computational bibliometric mapping is important at this time. By knowing the
results of computational bibliometric mapping analysis in the field of
communication technology, we can know the development of communication
technology research until now and know the terms that are commonly associated
with the topic of communication technology. Thus, this can make it easier to carry
out research development related to communication technology and seek novelty
in research.

2. Theory

Nowadays, the study of communication is becoming increasingly dynamic. This is a
result of improvements in communication technology. Technology and
communication have an ongoing relationship because technology is essential to
numerous communication approaches. Communication technology is a tool inside an
organizational framework that enables people to gather, process, and share
information with one another. This demonstrates that communication technology is
characterised by a number of factors, including its relationship to hardware or
instruments, its emergence within a particular political, social, and economic
framework, and its adoption of specific values from that framework. The term "new
media" was coined as a result of the advancement of communication technology [15].

A communication and information technology network, or new media, is a tool
for delivering messages to a large audience via digital technology. People can now
create, alter, and distribute new media with relatively inexpensive tools. A
computer or mobile device with internet access is required for new media. The
existence of new media in all of its manifestations and functions does not merely
alter conventional media. The community still relies on traditional media as a
means of obtaining information tailored to its particular characteristics. In terms of
how they are used individually, there is a clear distinction between new and old
media. The level of freedom in the use of media, as well as the high level of privacy
associated with the use of new media, are more individual and do not involve direct
social interaction.

Communication technology has many contributions to other fields of science,
one of which is in the field of education, namely learning technology which
includes aspects of information and telecommunications infrastructure as well as
human resources [39-44]. Thus, they can play a role in the learning process with
various learning resources.

There are at least two roles that information and communication technology
(ICT) can play in education: as a catalyst for the educational community to become
more appreciative and proactive in maximizing educational potential and as a broad
opportunity for students to take advantage of every potential through information
from an unlimited number of sources [15, 45-50].

Information is important now. The right to obtain information exists for all
levels of society to develop and interact with. As a result, the importance of
information as a source of knowledge, comprehension, and awareness of the world
around us makes it one of the most essential needs of humans. As a means of
distributing information, information networks must be constructed and developed.
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Communication technology advancements may make it simpler to meet the
community's information requirements.

3.Method

This study relied on research that has been published in Google Scholar-indexed
journals for the article data. Because the Google Scholar database is open source,
we decided to use it in this study. An application to manage references called
Publish or Perish is used to collect research data. A literature review on the subjects
we chose was carried out with the help of the software called Publish or Perish.
Husaeni and Nandiyanto's research [51] provides detailed instructions for using
software and installing it, as well as a step-by-step procedure for obtaining data. A
previous study by Azizah et al. [52] provides detailed directions for using Google
Scholar to search for data in libraries.

There were several stages to the research:
(i) Collecting publication data with Publish or Perish application,
(ii) Processing bibliometric data for articles with Microsoft Excel application,

(iif) Utilizing the VOSviewer application for computational mapping analysis of
bibliometric published data, and

(iv) Examining the results of computational mapping

In Publish or Perish, the search for article data is used to filter publications based
on the title's criteria using the keyword "communication technology". The used
papers were published from 2012 to 2021. In September 2022, all of the data were
gathered. The articles that had been gathered and that met the requirements for the
research analysis were then transferred into two different kinds of files: comma-
separated value format (*.csv) and the research information system (.ris). Utilizing
bibliometric maps, trends can also be visualized and evaluated with VOSviewer.
The source database’s article data is then mapped.

Network-based overlay visualisation (co-citation) between already-existing
things, network visualisation, and density visualisation are the three types of
mapping publications that can be created using VOSviewer. The keyword
frequency in a bibliometric map must be discovered at least three times.
Consequently, 77 less relevant terms and keywords are removed.

4.Results and Discussion
4.1.Publication data search results

348 article data that met the research criteria were found by searching the Google
Scholar database utilizing the Publish or Perish application reference manager. The
author's name, journal name, title, year, publisher, number of citations, article links,
and related URLs are the article metadata that were obtained. Some examples of
published data utilized in this study's VOSviewer analysis are presented in Table 1.
The 10 best articles with the most citations were used as the data samples. All of
the articles used in this study have 55,689 citations, 5568.90 citations per year,
159.11 citations per article, an average author of 2.67, an h-index of 136, and a g-
index of 218 for all of them.
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Table 1. Communication technology publication data.

A. S. Febrianto et al.

No. Authors Title Year  Cites
1 Carr and Hayes Social media: Defining, developing, and 2015 1132
divining
2 Williams et al. The unified theory of acceptance and use of 2015 1009
technology (UTAUT): a literature review
3 Chick et al. Using technology to maintain the education 2020 982
of residents during the COVID-19 pandemic
4 Silva et al. Mobile-health: A review of current state in 2015 915
2015
5 Wirtz et al. Brave new world: service robots in the 2018 889
frontline
6 Alshamailaetal. Cloud computing adoption by SMEs in the 2013 880
north east of England: A multi-perspective
framework
7 Bennett and The disinformation order: Disruptive 2018 853
Livingston communication and the decline of
democratic institutions
8 Cresswell and Organizational issues in the implementation ~ 2013 655
Sheikh and adoption of health information
technology innovations: an interpretative
review
9 Gagnon et al. Systematic review of factors influencing the 2012 603
adoption of information and communication
technologies by healthcare professionals
10 Leeand PERSPECTIVE: Older adults' adoption of 2015 569
Coughlin technology: an integrated approach to

identifying determinants and barriers

4.2.Research development in the field of communication technology

The progression of communication technology research that has been published in
the Google Scholar-indexed journal is depicted in Table 2. From 2012 to 2021,
there were 348 articles published in the field of communication technology,
according to the data in Table 2. There were 67 research articles in 2012, 43 articles
in 2013, 49 articles in 2014, 42 articles in 2015, 37 articles in 2016, 41 articles in
2017, 20 articles in 2018, 23 articles in 2019, 18 articles in 2020, and 8 articles in
2021. According to the number of publications, communication technology
research is still relatively rare every year, particularly in the last ten years (2012-
2021). Figure 1 shows that its development is also quite volatile.

The progression of communication technology research from 2012 to 2021, is
depicted in Fig. 1. Figure 1 reveals that, between 2012 and 2013, there was a
decrease in research on communication technology. The fact that there were 67
articles published in 2012 and only 43 in 2013 demonstrates this decline. Between
2013 and 2019, the amount of research done on communication technology varied,
but in the last two years, there have been as few as 18 articles in 2020 and as many
as 8 in 2021. According to the data, interest in research on communication
technology has decreased because communication technology research tends to be
new and unstable.
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Table 2. The development of communication technology research.

Year of Publications Number of Publications
2012 67
2013 43
2014 49
2015 42
2016 37
2017 41
2018 20
2019 23
2020 18
2021 8
Total 348

Average 34.8
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Fig. 1. Development level of communication technology research.

4.3.Visualization of communication technology topic areas using
VOSviewer

On the article data, computational mapping was carried out. Computational
mapping makes use of VOSviewer. 77 items were discovered from the
computational mapping results. Data mapping divides each item related to
communication technology into six clusters:

(i) Cluster 1 has 15 items and is marked in red; the 15 items are ability,
application, knowledge, management, office, organizations, paper, part, project,
research, resource, service, support, type, and value.

(ii)  Cluster 2 has 14 items and is marked in green, the 14 items are communication
technology, communications technology, cost, development, effort, ICT, impact,
information, internet, number, relationship, study, technology, and working.

(iii) Cluster 3 has 13 items and is marked in blue, the 13 items are adoption,
barrier, effect, effective communication, health information technology, implication,
opportunity, patient, person, practice, review, systematic review, and use.

(iv) Cluster 4 has 13 items and is marked in yellow; the 13 items are benefit,
case study, challenge, cloud computing, collaboration, example, factor,
implementation, innovation, interaction, level, new technology, and workplace.
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(v) Cluster 5 has 11 items and is marked in purple, the 11 items are business,
change, communication, evolution, framework, influence, information technology,
internal communication, process, role, and social medium.

(vi) Cluster 6 has 11 items and is marked in sky blue; the 11 items are COVID-
19, digital technology, employee, form, industry, mobile technology, organization,
pandemic, task, way, and work.

In each cluster that is currently in place, the connection that exists between two
terms is shown. Each term is given a label employing coloured circles. The
frequency with which each term occurs influences the size of the circle for that term
[23]. There is a positive correlation between the number of terms in the title and
abstract and the size of the label circle. The label size is larger the more frequently
the term is found [51]. There are three parts to the mapping visualization analysed
in this study: visualizations of the network (see Fig. 2), density (see Fig. 3), and
overlay (see Fig. 4) [53].
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Fig. 3. Density visualization of communication technology keyword.
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The connection between terms is shown in Fig. 2. An interconnected network
is used to describe the relationship between terms. The clusters of each term that
are frequently studied and connected to the communication technology research
topic are depicted in Fig. 2. Research on communication technology can be broken
down into three categories according to the clusters in the network visualization.
The communication term is in cluster 5 with 76 links, 755 total link strength, with
182 occurrences (see Fig. 5). The second term is a technology which is part of
cluster 2 and has 75 links, a total link strength of 724, with 166 occurrences (see
Fig. 6). The third term is communication technology that is part of cluster 2, has 69
links, a total link strength of 418, with 88 occurrences (see Fig. 7).
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Fig. 5. Network visualization of communication term.
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The visualization of density is shown in Fig. 3. According to density
visualization, the term label appears more frequently the brighter the yellow colour
and the larger the circle diameter [23, 28, 54]. This indicates that numerous studies
on related terms have been conducted. On the contrary, the number of studies on
the term is small if its colour fades close to the background colour. Figure 3 shows
that there are a lot of studies on the topics of office, communication technology,
organization, information, and study.

In research on communication technologies, the overlay visualization is
depicted in Fig. 4. The newness of research on related terms is demonstrated by this
visualization overlay [23, 51, 53]. Figure 4, which is clarified in Fig. 8,
demonstrates that the majority of research on communication, technology, and
communication technology was conducted between 2015 and 2016. The terms
"communication,” "technology,” and "communication technology" have been
around for a very long time in research. As a result, we can easily conduct fresh
research on the term.
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Figure 5 shows a network of communication relationships with other terms,
namely business, change, evolution, framework, influence, internal communication,
role, social medium, barrier, effective communication, implication, patient, person,
practice, review, cost, development, effort, ICT, impact, information, number, study,
working, covid, form, industry, pandemic, task, work, application, office, paper, part,
project, research, resource, service, value, benefit, cloud computing, collaboration,
implementation, innovation, level, and workplace.

Figure 6 depicts the network of connections between the term technology and
existing terms, including communication technology, cost, development, effort,
ICT, impact, information, number, study, working, covid, form, industry, task,
work, application, office, paper, part, project, research, resource, service, value,
benefit, cloud computing, collaboration, implementation, innovation, level,
workplace, business, change, evolution, framework, influence, internal
communication, role, social medium, barrier, implication, patient, person, practice,
and review.

Figure 7 shows a communication technology network that is associated with the
term covid, form, industry, organization, pandemic, task, work, application, office,
part, project, research, resource, service, value, benefit, implementation,
innovation, level, workplace, business, change, evolution, framework, influence,
role, social medium, effective communication, implication, patient, person,
practice, review, cost, development, effort, ICT, impact, information, number,
study, and working.

According to these data, the terms communication technology are less
frequently correlated with each other than technology and communication. The
mapping results show that the term "communication technology" is connected to
42 terms through only 69 links. In contrast to the fields of technology and
communication, which typically have a higher level of relevance and are frequently
associated with a variety of terms, It is possible to conclude that research in the
field of communication technology is still probably to be conducted and correlated
with other terms, which will have a greater impact on the research's novelty.
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The results of mapping the article data showed that, in comparison to the terms
communication and technology, the keyword communication technology is still
relatively rarely used in research. Based on the study's findings, we can discover
the development of research on communication technology that is more recent and
up-to-date.

5.Conclusions

Computational mapping analysis of research article bibliometric data was the focus
of this study. This study's publication theme is communication technology.
Through the use of Publish or Perish, the articles are exported from the Google
Scholar database. The titles and abstracts are the library data used in this study. As
many as 348 relevant articles were published between 2012 and 2021, according to
the search results. The findings indicate that research on communication
technology has decreased between 2012 and 2013, experienced research
fluctuations between 2013 and 2019, and then decreased again between 2019 and
2021. The findings of the study demonstrate that research on communication
technology continues to have a reasonable chance of being related to other terms.

References

1. Glushchenko, V.V.A. (2022). General theory of organizational behavior: An
educational perspective. Indonesian Journal of Multidiciplinary Research,
2(2), 453-468.

2. Hassan, A.A.; Abdulkareem, H.B.; and Sanni, R.F. (2023). Efficacy of
performance management on organizational commitment to serve police
personnel. Indonesian Journal of Multidiciplinary Research, 3(1), 145-152

3. Kalandarovna, A.G.; and Qizi, A.M.A. (2023). Development and increase of
competitiveness of the organization. ASEAN Journal of Educational Research
and Technology, 2(3), 265-274.

4. Adeoye, M.A.; Jimoh, H.A.; and Abdulkareem, H.B. (2023). Leadership and
organizational cultural roles in promoting sustainable performance appraisal
and job satisfaction among academic staff. ASEAN Journal of Economic and
Economic Education, 2(2), 115-124.

5. Afolashade, 1.S.; Jimoh, A.M.; Raji, N.A.; Fowowe-Ogunmilugba, B.J.;
Oduola, O0.Z,; and Adewuyi, H.O. (2024). Emotional intelligence, job
satisfaction, reward system and organizational commitment among workers.
ASEAN Journal of Economic and Economic Education, 3(1), 45-60.

6. Muslih, B. (2020). Urgensi komunikasi dalam menumbuhkan motivasi di era
pandemi COVID-19. PENATARAN: Jurnal Penelitian Manajemen Terapan,
5(1), 57-65.

7. Mulyanti, B.; Purnama, W.; and Pawinanto, R.E. (2020). Distance learning in
vocational high schools during the covid-19 pandemic in West Java province,
Indonesia. Indonesian Journal of Science and Technology, 5(2), 271-282.

8. Sangsawang, T. (2020). An instructional design for online learning in
vocational education according to a self-regulated learning framework for
problem solving during the covid-19 crisis. Indonesian Journal of Science and
Technology, 5(2), 283-198.

Journal of Engineering Science and Technology = December 2023, Vol. 18(6)



Using Vosviewer for A Bibliometric Computational Mapping Analysis of . . .. 2759

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Saripudin, S.; Rohendi, D.; and Abdullah, A.G. (2020). Developing
information technology in opencourseware: From movements to opportunities
in Asia. Indonesian Journal of Science and Technology, 5(3), 308-320.

Nasution, A.R.; and Nandiyanto, A.B.D. (2021). Utilization of the google meet
and quiziz applications in the assistance and strengthening process of online
learning during the Covid-19 pandemic. Indonesian Journal of Educational
Research and Technology, 1(2), 31-34.

Huwaidi, F.; Nandiyanto, A.B.D.; and Muhammad, N. (2021). The urgency of
online learning media during the Covid-19 pandemic at the vocational school
in Indonesia. Indonesian Journal of Educational Research and Technology,
1(2), 35-40.

Santoso, B.; Hikmawan, T.; and Imaniyati, N. (2022). Management
information systems: bibliometric analysis and its effect on decision making.
Indonesian Journal of Science and Technology, 7(3), 583-602.

Bakar, M.A. (2021). Understanding of collective decision-making in natural
swarms system, applications and challenges. ASEAN Journal of Science and
Engineering, 1(3), 161-170.

Rahajeng, T.M.P.; Nuraeni, R.; Wulandari, S.P.; and Soegoto, E.S. (2022).
Application of accurate software accounting information system for decision
making in macro, small and medium enterprises. ASEAN Journal of Economic
and Economic Education, 1(1), 9-18.

Puspitosari, R.; and Lokananta, A.C. (2021). Peran media komunikasi digital
pada pola komunikasi guru dan murid. Avant Garde, 9(1), 100.

Bonilla, C.A.; Merig6, J.M.; and Torres-Abad, C. (2015). Economics in Latin
America: a bibliometric analysis. Scientometrics, 105, 1239-1252.

Firmansyah, E.A.; and Faisal, Y.A. (2019). Bibliometric analysis of Islamic
economics and finance journals in Indonesia. Al-Muzara'ah, 7(2), 17-26.

Rusydiana, A.S. (2019). Bibliometric analysis of Scopus-indexed waqf
studies. Ekonomi Islam Indonesia, 1(1), 1-17.

Castillo-Vergara, M.; Alvarez-Marin, A.; and Placencio-Hidalgo, D. (2018). A
bibliometric analysis of creativity in the field of business economics. Journal
of Business Research, 85, 1-9.

Kokol, P.; Blazun Vos$ner, H.; and Zavr$nik, J. (2021). Application of
bibliometrics in medicine: a historical bibliometrics analysis. Health
Information & Libraries Journal, 38(2), 125-138.

Grandjean, P.; Eriksen, M.L.; Ellegaard, O.; and Wallin, J.A. (2011). The
Matthew effect in environmental science publication: a bibliometric analysis
of chemical substances in journal articles. Environmental Health, 10(1), 1-8.

Ho, Y.S. (2012). Top-cited articles in chemical engineering in science citation
index expanded: A bibliometric analysis. Chinese Journal of Chemical
Engineering, 20(3), 478-488.

Nandiyanto, A.B.D.; Al Husaeni, D.N.; and Al Husaeni, D.F. (2021). A
bibliometric analysis of chemical engineering research using vosviewer and its
correlation with covid-19 pandemic condition. Journal of Engineering Science
and Technology, 16(6), 4414-4422.

Journal of Engineering Science and Technology = December 2023, Vol. 18(6)



2760 A. S. Febrianto et al.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Chun, Y.Y. (2009). Bibliometric analysis of journal articles published by
Southeast Asian chemical engineering researchers. Malaysian Journal of
Library & Information Science, 14(3), 1-13.

Salimi, D.; Tavasoli, K.; Gilani, E.; Jouyandeh, M.; and Sadjadi, S. (2019).
The impact of social media on marketing using bibliometrics analysis.
International Journal of Data and Network Science, 3(3), 165-184.

Farrukh, M.; Shahzad, I.A.; Meng, F.; Wu, Y.; and Raza, A. (2021). Three
decades of research in the technology analysis & strategic management: a
bibliometrics analysis. Technology Analysis & Strategic Management, 33(9),
989-1005.

Al Husaeni, D.N.; and Nandiyanto, A.B.D. (2021). A bibliometric analysis of
vocational school keywords using vosviewer. ASEAN Journal of Science and
Engineering Education, 3(1), 1-10.

Mulyawati, 1.B.; and Ramadhan, D.F. (2021). Bibliometric and visualized
analysis of scientific publications on geotechnics fields. ASEAN Journal of
Science and Engineering Education, 1(1), 37-46.

Al Husaeni, D.N.; Nandiyanto, A.B.D.; and Maryanti, R. (2023). Bibliometric
analysis of special needs education keyword using VOSviewer indexed by
google scholar. Indonesian Journal of Community and Special Needs
Education, 3(1), 1-10.

Ragadhita, R.; and Nandiyanto, A.B.D. (2022). Computational bibliometric
analysis on publication of techno-economic education. Indonesian Journal of
Multidiciplinary Research, 2(1), 213-222.

Setiyo, M.; Yuvenda, D.; and Samuel, O.D. (2021). The concise latest report
on the advantages and disadvantages of pure biodiesel (B100) on engine
performance: Literature review and bibliometric analysis. Indonesian Journal
of Science and Technology, 6(3), 469-490.

Castiblanco, P.A.; Ramirez, J.L.; and Rubiano, A. (2021). Smart materials and
their application in robotic hand systems: A state of the art. Indonesian Journal
of Science and Technology, 6(2), 401-426.

Al Husaeni, D.F.; Nandiyanto, A.B.D.; and Maryanti, R. (2023). Bibliometric
analysis of educational research in 2017 to 2021 using VOSviewer: Google
scholar indexed research. Indonesian Journal of Teaching in Science, 3(1), 1-8.

Soegoto, H.; Soeryanto Soegoto, E.; Luckyardi, S.; and Abhi Rafdhi, A.
(2022). A bibliometric analysis of management bioenergy research using
vosviewer application. Indonesian Journal of Science and Technology, 7(1),
89-104.

Nugraha, A.S. (2022). Bibliometric analysis of magnetite nanoparticle
production research during 2017-2021 using Vosviewer. Indonesian Journal
of Multidiciplinary Research, 2(2), 327-332.

Fauziah, A. (2022). A bibliometric analysis of nanocrystalline cellulose
production research as drug delivery system using VOSviewer. Indonesian
Journal of Multidiciplinary Research, 2(2), 333-338.

Shidiq, A.P. (2023). A bibliometric analysis of nano metal-organic
frameworks synthesis research in medical science using VOSviewer. ASEAN
Journal of Science and Engineering, 3(1), 31-38.

Journal of Engineering Science and Technology = December 2023, Vol. 18(6)



Using Vosviewer for A Bibliometric Computational Mapping Analysis of . . .. 2761

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

51.

Xu, Z.; and Yu, D. (2019). A bibliometrics analysis on big data research
(2009-2018). Journal of Data, Information and Management, 1, 3-15.

Daramola, F.O. (2022). Command secondary school teachers’ attitude towards
information and communication technology facilities for instruction.
Indonesian Journal of Multidiciplinary Research, 2(2), 389-400.

Popoola, B.O.; and Bolaji, H.O. (2023). Information and communication
technology as predictor for quality instructional delivery approach among pre-
service teachers. Indonesian Journal of Multidiciplinary Research, 3(1), 97-106.

Arciosa, R.M. (2022). Information communication technology (ICT)-based
instructional software and its effectiveness in teaching high school geometry.
Indonesian Journal of Teaching in Science, 2(1), 51-60.

Bolaji, H.M. (2022). Information and communication technology as a veritable
tool for administrators in university: From teaching perspectives to challenges
in education. Indonesian Journal of Teaching in Science, 2(2), 183-192.

Oluwatoyin, F.C.; Daniel, A.O.; and Baba, A.O. (2023). Information
communication technology and student personnel services in Osun State
higher learning institutions. ASEAN Journal of Science and Engineering
Education, 3(2), 171-182.

Bolaji, H.O.; and Ajia, 1.S. (2023). Information and communication
technology (ICT) integration: A veritable technique for quality secondary
education. ASEAN Journal of Educational Research and Technology, 2(2),
137-144.

Shah, S.S. (2022). Teaching and learning with technology: Effectiveness of
ICT integration in schools. Indonesian Journal of Educational Research and
Technology, 2(2), 133-140.

Akinoso, S.0. (2023). Motivation and ICT in secondary school mathematics
using unified theory of acceptance and use of technology model. Indonesian
Journal of Educational Research and Technology, 3(1), 79-90.

Bolaji, H.O.; and Jimoh, H.A. (2023). Usability and utilization of ICT among
educational administrators in secondary students in public school. Indonesian
Journal of Educational Research and Technology, 3(2), 97-104.

Bolaji, H.O.; and Onikoyi, O.A. (2024). Usability of ICT for class size
remediation and learning among secondary schools. Indonesian Journal of
Educational Research and Technology, 4(1), 23-28.

Bouasangthong, V.; Phonekeo, S.; Soukhavong, S.; Thalungsy, K.
Phongphanit, T.; Vathana, P.; Channgakham, P.; Dyvanhna, S,
Sybounheaung, K.; and Phengphilavong, C. (2024). An investigation into the
conditions of ICT application at the teacher education. Indonesian Journal of
Educational Research and Technology, 4(1), 89-104.

Bolaji, H.O.; and Adeoye, M.A. (2022). Accessibility, usability, and readiness
towards ICT tools for monitoring educational practice in secondary schools.
Indonesian Journal of Multidiciplinary Research, 2(2), 257-264.

Al Husaeni, D.F.; and Nandiyanto, A.B.D. (2022). Bibliometric using
Vosviewer with Publish or Perish (using google scholar data): From step-by-
step processing for users to the practical examples in the analysis of digital
learning articles in pre and post Covid-19 pandemic. ASEAN Journal of
Science and Engineering, 2(1), 19-46.

Journal of Engineering Science and Technology = December 2023, Vol. 18(6)



2762 A. S. Febrianto et al.

52. Azizah, N.N.; Maryanti, R.; and Nandiyanto, A.B.D. (2021). How to search
and manage references with a specific referencing style using google scholar:
From step-by-step processing for users to the practical examples in the
referencing education. Indonesian Journal of Multidiciplinary Research, 1(2),
267-294.

53. Hamidah, I.; Sriyono, S.; and Hudha, M.N. (2020). A Bibliometric analysis of
Covid-19 research using VOSviewer. Indonesian Journal of Science and
Technology, 5(2), 34-41.

54. Schrlau, M.G.; Stevens, R.J.; and Schley, S. (2016). Flipping core courses in
the undergraduate mechanical engineering curriculum: Heat transfer.
Advances in Engineering Education, 5(3), 1-27.

Journal of Engineering Science and Technology = December 2023, Vol. 18(6)



