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comprehensive statistical analyses of research progress, trends, and focal points. This
study became the first study that used the quantitative and qualitative evidence for
examining technological developments. The literature review used the publications on
technology studies from 1969 to September 2023. The number of documents found in
the Scopus database was 1730. Worldwide, the majority of researchers in this particular
field originated from China, the USA, and India. The results of the study showed that the
number of papers on technology had continued to increase significantly since the 2000s.

Keywords: Furthermore, this study examined the challenges, problems, and impacts of technology
Bibliometric; digital technology; in education. Digital technology areas currently have a great interest and the
education; emerging technology prospective avenues for future research.

1. Introduction

The use of digital technology, such as the Internet of Things (loT), is increasing in the Revolution
of Industrial Era 4.0, changing the human life and education [1,2]. The industrial revolution 4.0. also
relies on educational structures to improve industrial skills [3-6]. The formation of the education
sector is a fundamental part of the industrial revolution. The education sector has an opportunity to
serve a more significant purpose, especially in the communication, appropriate knowledge, and the
spread of understanding aspects [7,8]. With technology, information can be provided freely and
easily accessible. Technology changes someone to do something and makes it possible to present
information and knowledge in many forms [9].

The philosophy of education does not include a big physical presence of educational facilities,
tools, and inventions built on a psychological foundation. In the contemporary environment, learning
process and technological use are becoming the primary objectives of education. A person spending
time acquiring emerging technologies will be seen as a skilled person. Today abilities may not be
useful tomorrow. Future education will be conducted using simple, affordable, and effective digital
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technologies [10]. Because of this, the implementation of education and learning procedures needs
to have an aggressive improvement, excellent service system, determination, exclusive talent, ability
to lead data and source of information, constant transformation and development, alignment
towards excellence, refinement, and confidence. In many parts of the world, the fourth industrial
revolution leads to a paradigm shift in the educational policy and reform. Developed nations regularly
adjust to technology advancements, bridging essential skill gaps and allowing access to new
resources. Technology and educational resources contribute to enhancing the classroom
environment and the teaching-learning process. Additionally, they allow educational institutions to
be more flexible and customize their curricula to meet the needs of individual students [11,12].

The use of digital technology in the education sector is a transformation process from the
conventional learning to the digital-based learning. The process of digitalization transformation in
education is complex [13]. The success of digital transformation is greatly influenced by various
supporting components, namely cultures, government policies, and the digital competence of
teachers and students [14]. A successful transformation will occur if all school components increase
their digitalization capacities. It really supports the success of effective integrations in the learning
process. Many research results have examined the importance of digital technology in the field of
education. Almost all research results show that digital technology has a positive impact [15-17].

Currently, bibliometric analysis is recognized as a valuable tool for mapping identified published
records and has gained a widespread recognition as an alternative method for evaluating
academically detailed topics in the library and information science [18]. This approach has emerged
as one of the most prominent methods for assessing and predicting research trends related to
specific topics. To gain a deeper understanding of global digital technology trends, bibliometric
analysis is an essential tool. Detailed information for the bibliometric is shown in Table 1.

Table 1
Previous studies on bibliometric

No Title Ref.

1 Involving Particle Technology in Computational Fluid Dynamics Research: A Bibliometric Analysis [19]

2 Bibliometric Computational Mapping Analysis of Trend Metaverse in Education using VOSviewer [20]

3 The Use of Information Technology and Lifestyle: An Evaluation of Digital Technology Intervention for [21]
Improving Physical Activity and Eating Behaviour

4 Strategies in language education to improve science student understanding during practicum in [22]
laboratory: Review and computational bibliometric analysis

5 How language and technology can improve student learning quality in engineering? definition, factors [23]
for enhancing students’ comprehension, and computational bibliometric analysis

6 Mapping of nanotechnology research in animal science: Scientometric analysis [24]

7 Scientific research trends of flooding stress in plant science and agriculture subject areas (1962-2021) [25]

8 Introducing ASEAN Journal of Science and Engineering: A bibliometric analysis study [26]

9 A bibliometric analysis of chemical engineering research using VOSviewer and its correlation with Covid-  [27]
19 pandemic condition

10 A bibliometric analysis of materials research in Indonesian journal using VOSviewer [28]

11 Bibliometric analysis of engineering research using VOSviewer indexed by google scholar [29]

12  Bibliometric computational mapping analysis of publications on mechanical engineering education using  [30]
VOSviewer

13 Research trend on the use of mercury in gold mining: Literature review and bibliometric analysis [31]

14 Domestic waste (eggshells and banana peels particles) as sustainable and renewable resources for [32]

improving resin-based brakepad performance: Bibliometric literature review, techno-economic analysis,
dual-sized reinforcing experiments, to comparison with commercial product

15 Bibliometric analysis of educational research in 2017 to 2021 using VOSviewer: Google scholar indexed [33]
research
16  Corncob-derived sulfonated magnetic solid catalyst synthesis as heterogeneous catalyst in the [34]

esterification of waste cooking oil and bibliometric analysis.
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17 The compleat lextutor application tool for academic and technological lexical learning: Review and [35]
bibliometric approach.
18 Use of blockchain technology for the exchange and secure transmission of medical images in the cloud: [36]

Systematic review with bibliometric analysis.

19 Computational bibliometric analysis of research on science and Islam with VOSviewer: Scopus database [37]
in 2012 to 2022.

20 Digital transformation in special needs education: Computational bibliometrics. [38]

21 Particulate matter emission from combustion and non-combustion automotive engine process: review [39]
and computational bibliometric analysis on its source, sizes, and health and lung impact

The novelty of this study is that it employed bibliometric analysis to conduct a comprehensive
examination of digital technology, providing references and concepts for future researchers,
especially in education. Within the study, social network maps were established via review and
analysis of the figures, tendencies, research groups, and citation frequency of references of
ascertained records. The concentrated research and prospective tendency on digital technology
areas were determined based on keywords and abstracts. This research examined the development
of digital technology globally and the use of digital technology in education. Additionally, digital
technology and its quandaries were also methodically reviewed and summarized. Furthermore, this
study examined the challenges, problems, and impacts of technology in education. This research can
be recommendations related to the focal points and perspectives on digital technology in the future
research.

2. Methodology
2.1 Data Sources and Eligible Criteria

The study was conducted using the bibliometric analysis [18]. The eligibility criteria included a
comprehensive search on the Scopus database starting from 1969 to September 2023, using the
keyword “digital technology”. This search was conducted to investigate the articles exploring the
emerging digital technology and technology in education.

2.2 Analysis Method

Document analysis used R-Studio software (version R 4.2.2). R-Studio was used to analyse
documents, years, citations per year, relevant sources and source impacts, word clouds, trending
topics, thematic maps, keyword network maps, and abstracts. Co-cited can be interpreted as an
author, journal, or reference that is cited jointly by the researcher. Furthermore, the articles
examined the challenges, problems, and impacts in education.

3. Results
3.1 Article Types and Quantity

The literature search on the Scopus database obtained 1730 articles using the keyword digital

technology. The analysis of the articles based on the publication year is presented in Table 2. Table 2
provides the number of the last five-year publications.
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Table 2
Articles based on keywords

Year

Number of Articles

2019
2020
2021
2022
2023
Total

120
155
204
264
140
882

Table 2 shows the number of articles on the use of digital technology. Annual scientific
productions can be seen in Figure 1. It provides the number of articles and the years when
researchers started to study the digital technologies. Annual scientific productions on digital
technology began to develop in 2000 and the number continued to increase. It shows that digital

technology is an important need.

Annual Scientific Production

Articles

1969

Year

1989

2009

2011

Fig. 1. Number of articles on the use of digital technology

3.2 Citations per Year

2013

2015

2017

2019

2023

Average article citations per year is presented in Figure 2. Article citations fluctuated each year,
but there was a significant increase in 2019 and 2023. Article citations in 2023 would continue to
increase until the end of December 2023. The increase in the number of citations shows the high

interest of researchers in studying the field of digital technology.

284



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 51, Issue 2 (2025) 281-294

Average Article Citations per Year

Citations

RN
>
/
—
o
N
/
}
N
1
-
7
LS

Fig. 2. Average citations per year

3.3 Relevant Sources and Source Impacts

The top ten most relevant sources can be seen in Figure 3. Sources were collected from
conferences and journals. The utilization of digital technology, based on the top ten most relevant
sources, was generally found in engineering, science, network system, computer, and information
technology research. Digital technology research had not been dominant in the education sector.

Most Relevant Sources

PROCEEDINGS OF SPIE - THE INTERNATIONAL SOCIETY FO

ACM INTERNATIONAL CONFERENCE PROCEEDING SERIES

JOURNAL OF PHYSICS: CONFERENCE SERIES

LECTURE NOTES IN NETWORKS AND SYSTEMS

§ APPLIED MECHANICS AND MATERIALS
5
o3
(2]

COMMUNICATIONS IN COMPUTER AND INFORMATION SCIENCE

LECTURE NOTES IN COMPUTER SCIENCE (INCLUDING SUBSE

LECTURE NOTES IN ELECTRICAL ENGINEERING

SUSTAINABILITY (SWITZERLAND)

INTERNATIONAL ARCHIVES OF THE PHOTOGRAMMETRY, REMO

10 20

40
N. of Documents

Fig. 3. Most relevant sources

3.4 Word Cloud

This study wanted to find out the frequently appeared words in these articles using the orange

application. The result can be seen in Figure 4. In Figure 4, we can see the words that often appear.
The bigger the writing, the more the articles examining the keyword.
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Fig. 4. Analysis results of orange applications and surveys

The word cloud, created using the R-Studio application, is shown in Figure 5. Based on the word
cloud, the keywords that often appear are digital technology, human, image processing, technology,
digital storage, e-learning, engineering education, artificial intelligence, virtual reality, digital devices,
computer technology, and others.
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Fig. 5. Word Cloud
3.5 Trending Topics

Many trending topics in digital technology were found. Figure 6 shows various trending topics in
the last decade that are currently developing and are interesting to study. Trending topics in the last
decade indicate that digital technology has been developing a lot in the field of education since 2020,
marked by the emergence of e-learning, engineering education, student, and deep learning. It
becomes a challenge for education stakeholders to integrate technologies in learning.
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Trend Topics
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Fig. 6. Trending topics in digital technology

3.6 Thematic Maps and Networks

Term frequency
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Next, the analysis was administered based on thematic maps. Thematic maps divide research
results into four quadrants, namely motor themes, niche themes, emerging or declining themes, and
basic themes. Globally, the motor theme quadrant means research that is developing and can be
related to other fields of science. The niche theme quadrant means research themes that are
developing in certain fields of science only. The emerging or declining theme quadrant means new
themes that are emerging or will disappear. The basic theme means basic themes. Figure 7 shows

the digital technology mapping.
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Fig. 7. Thematic maps

Themes in the top-right quadrant are both well-developed and crucial for a study field
organization. Given their strong centrality and high density, they are referred to be the motor-themes
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of the specialization. The positioning of these topics in this quadrant suggests that they have external
connections to ideas that apply to other, conceptually similar subjects. This means that digital
technology is a subject that is being developed and is important for other fields.

The co-occurrence matrix social network maps are shown in Figure 8. Each cluster average
keyword frequency is reflected in the node size. A higher size denotes a more significant subfield and
a stronger citation burst. The conceptual organization revealed by keyword co-occurrence shows
variation within the study sub-fields. The thematic map network based on keyword digital technology
is shown in Figure 8.

human virtual'fealty 2
article Y

Pt s-nagetion >a »
b anlffwjl i eq!lngerg\:e < i in'o»rug(ien’ ent 4
¢ digital technologies
Ptechnol . e -~ e
Y BeOl R forntation Yechnology

digitaf&o@age‘. e

big

it Tmcionyill
. Mighal devices

axccse P e ot B

image processing ;

. .
5 mullnmcdf% sysStems
aigorithms

FIORS. . S,

Fig. 8. The network of thematic maps

The network shows clusters in the co-occurrence of keywords. The network represents
themes/fields of study in digital technology research. The main themes emerged from the network
of co-occurrences include technology, artificial intelligence, digital devices, and various phenomena
in digital technology keywords.

3.7 Types of Technology

This research also examined various types of technology. The digital technology can be utilized in
the field of education. Types of technology in education can be seen in Table 3.

Furthermore, this research also investigated the problems and challenges of using technology in
education. The research results, problems, and challenges based on the results of research [40-49]
include the negative impacts of using technology, the readiness to face online learning, internet
network problems in some areas, laptop and smartphone facilities, the students understanding of
mathematics materials, the limitation in making comprehensive evaluations in online learning,
problems in using media applications in online mathematics learning, the difficulty to know the
student understanding of the digital platforms used, the tools or technology that were not fully
integrated into mathematics learning affecting mathematical results far from what the student
wanted although they could use the technology, quality of teachers, the reality of a global society,
and the dependence on the effective learning environment. The challenges of using technology
include the need of space and time to practice using new digital platforms, the need of training on
how to develop a special technology for developing the student mathematical thinking, and the
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challenge for the future education environment to improve the technologically competent future
teachers.

Table 3
Technologies in education

Technology Findings Types

Digital Technology Mobile Learning/Android
E-Book/E-Modul
Augmented Reality (AR)
Artificial Intelligence (Al)
Animated Videos/ Digital Videos/Videoscribe

Learning Software GeoGebra
Multimedia/Adobe Flash
Macromedia Flash
Camtasia
Lectora
Windows Live Movie Maker
Educational Games
Prezi/Fokusky
Kahoot
Quizizz
PowerPoint
Zenius
Meeting App
Zoom
Google Meet
Schoology
Google Classroom
WhatsApp Group
Moodle
Flipbook

Online Learning WEB
YouTube
E-Learning/Virtual Learning
Remote Learning
Blended Learning
Hybrid Learning

Qualitative results of the digital technology use had been high since the emergence in 2022. Many
of the latest digital platforms intend to support the teaching and learning process. From the
exploration results of the technologies studied, the highly used applications include GeoGebra, Zoom,
YouTube, and learning videos. The most preferred synchronous learning system is Zoom followed by
Google Meet, Google Classroom, and WhatsApp Group, while the most proffered asynchronous
learning system is learning using learning videos. The learning system during the pandemic required
the use of technology so it provided a new form of learning. In line with the opinion of [50], media
and technology create a new hybrid teaching.

Online learning still raises problems, especially in mathematics learning [51]. Before the
pandemic, mathematics learning materials were often considered difficult for students [52-54].
Problems arising from online learning in mathematics include difficult and unstable internet networks
in certain areas [14,18], the material had not been conveyed properly, few applications focusing on
mathematical concepts (such as GeoGebra), the student understanding in learning mathematics, and
the need for laptop or smartphone facilities [8]. Other challenges include the obstacles in using the
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latest media or applications when learning, the frequent assign of assignments as some teacher had
difficulties related to technologies, the need for supporting facilities and infrastructures in the
synchronous learning [55], mathematics learning outcomes far from expectations, low student
interests in reading (self-regulated learning), the learning loss, and the not fully integrated
technologies in mathematics learning.

Based on the problems arising in learning mathematics, it becomes a new challenge for
policymakers and mathematics teachers. It challenges the government to provide an equitable
internet network for all regions, especially remote areas, and smartphone/laptop facilities for
underprivileged families. Other challenges include the integration of pedagogic abilities and currently
developing technologies, the development of digital-based math contents, and the construction of
up-to-date applications [56]. The technology integrated in mathematics learning, such as GeoGebra,
helps understand mathematical concepts and foster self-regulated learning in students [56-59].
These challenges cannot only be solved by a teacher. It needs the cooperation of related parties so
that these challenges can be overcome. Thus, expectations of good student understanding and
learning outcomes can be achieved.

The learning system starting to be in demand is the blended learning system. It can be seen in the
increasing number of research on learning using the blended learning system. The blended learning
system is a learning system that combines online learning and offline learning that utilizes technology
in the teaching and learning process [58,60]. The latest emerging technologies that can be utilized in
learning mathematics are AR and Al [59,61,62]. These technologies provide a new paradigm and
innovations in education [60,63,64]. It is the target of the era of society 5.0 to better utilize the
development of technology in facilitating human life [61,62,65,66].

4. Conclusions

This study examined and explored emerging digital technologies globally and digital technologies
in education. In addition, it examined the problems and challenges faced in using technology in
education. The literature review showed that the use of digital technology platforms had increased
sharply from 2000s. In the last two years, more and more digital platforms that can support the online
learning process emerged. The results of the exploration found the frequently used technologies,
including mobile learning, e-books, animated/digital videos, GeoGebra, multimedia, Macromedia
flash, Lectora, Camtasia, Windows Live Movie Maker, educational games, presentations with Prezi or
Focusky, Kahoot, Quizizz, Zenius, Zoom, Google Meet Schoology, Google Classroom, WhatsApp
Group, Moodle, WEB, and YouTube. The learning system includes E-Learning, Remote Learning,
Blended Learning, and Hybrid Learning.

Based on the results of the study, several problems in using of technology in education were
found, including the support of education infrastructures, Learning Management System (LMS),
internet network problems, communication between teachers and students, readiness of teachers
and students, and self-regulated learning of students. Furthermore, the challenges in using
technology in education are student learning outcomes, teacher and student skills and knowledge in
using technology for learning, the ability to link subject concepts with the right technology, the need
for supporting facilities and infrastructures for using technology, developments of digital-based
learning media to develop student higher order thinking skills.

The limitation of the research is that digital technology data were only generated from the Scopus
database. For further research, researchers can examine research developments in the last decade
and the urgency of digital technology in supporting education.

290



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 51, Issue 2 (2025) 281-294

Acknowledgement
This research was not funded by any grant.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

Bimayu, Warih, and Nopriadi Nopriadi. "Learning Based on Information Technology and Learning Strategy
Communication in Facing Industrial Revolution Era 4.0." International Journal of Educational Review 1, no. 2 (2019):
77-86. https://doi.org/10.33369/ijer.v1i2.8849

Osypova, Nataliia V., and Volodimir I. Tatochenko. "Improving the learning environment for future mathematics
teachers with the use application of the dynamic mathematics system GeoGebra AR." CEUR Workshop Proceedings,
2021. https://doi.org/10.31812/123456789/4628

Shaturaev, Jakhongir. "Economies and management as a result of the fourth industrial revolution: An education
perspective." Indonesian Journal of Educational Research and Technology3, no. 1 (2022): 51-58.
https://doi.org/10.17509/ijert.v3i1.45652

Shahroni, Nuraini, Asnul Dahar Minghat, and Siti Salina Binti Mustakim. "Methodology for investigating competency
index of technical vocational education and training (TVET) instructors for 4.0 industrial revolution." Asean Journal
for Science Education 1, no. 1 (2022): 49-62.

Anwar, Nur Batrisya Binti, and Asnula Dahar Minghat. "Industrial engineering students’ readiness towards industrial
revolution 4.0 at technical and vocational university: Literature review." ASEAN Journal for Science Education 3, no.
1(2024): 95-112.

Shahroni, Nuraini, Asnul Dahar Minghat, and Siti Salina Binti Mustakim. "Competency index of technical vocational
education and training (TVET) instructors for 4.0 industrial revolution." ASEAN Journal of Educational Research and
Technology 1, no. 2 (2022): 155-162.

Naidoo, Jayaluxmi. "Postgraduate mathematics education students' experiences of using digital platforms for
learning within the COVID-19 pandemic era." Pythagoras 41, no. 1 (2020): 568.
https://doi.org/10.4102/pythagoras.v41i1.568

Ertmer, Peggy A., and Anne Ottenbreit-Leftwich. "Removing obstacles to the pedagogical changes required by
Jonassen's vision of authentic technology-enabled learning." Computers & Education 64 (2013): 175-182.
https://doi.org/10.1016/j.compedu.2012.10.008

Chun, Dorothy, Richard Kern, and Bryan Smith. "Technology in language use, language teaching, and language
learning." The Modern Language Journal 100, no. S1 (2016): 64-80. https://doi.org/10.1111/mod|.12302

Ghory, Siyamoy, and Hamayoon Ghafory. "The impact of modern technology in the teaching and learning
process." International Journal of Innovative Research and Scientific Studies 4, no. 3 (2021): 168-173.
https://doi.org/10.53894/ijirss.v4i3.73

Haleem, Abid, Mohd Javaid, Mohd Asim Qadri, and Rajiv Suman. "Understanding the role of digital technologies in
education: A review." Sustainable operations and computers 3 (2022): 275-285.
https://doi.org/10.1016/j.susoc.2022.05.004

Al Husaeni, Dwi Fitria, Dwi Novia Al Husaeni, Asep Bayu Dani Nandiyanto, Mauhibur Rokhman, Saefuddin Chalim,
Jiraporn Chano, Abdulkareem Sh Mahdi Al Obaidi, and Martin Roestamy. "How technology can change educational
research? definition, factors for improving quality of education and computational bibliometric analysis." ASEAN
Journal of Science and Engineering 4, no. 2 (2024): 127-166.

Timotheou, Stella, Ourania Miliou, Yiannis Dimitriadis, Sara Villagrd Sobrino, Nikoleta Giannoutsou, Romina Cachia,
Alejandra Martinez Monés, and Andri loannou. "Impacts of digital technologies on education and factors
influencing schools' digital capacity and transformation: A literature review." Education and information
technologies 28, no. 6 (2023): 6695-6726. https://doi.org/10.1007/s10639-022-11431-8

Pettersson, Fanny. "Understanding digitalization and educational change in school by means of activity theory and
the levels of learning concept." Education and Information Technologies26, no. 1 (2021): 187-204.
https://doi.org/10.1007/s10639-020-10239-8

Pihir, Igor, Katarina Tomici¢-Pupek, and Martina Tomici¢ Furjan. "Digital transformation insights and trends."
In Central European Conference on Information and Intelligent Systems, pp. 141-149. Faculty of Organization and
Informatics Varazdin, 2018.

Lacka, Ewelina, T. C. Wong, and Mohamed Yacine Haddoud. "Can digital technologies improve students' efficiency?
Exploring the role of Virtual Learning Environment and Social Media use in Higher Education." Computers &
Education 163 (2021): 104099. https://doi.org/10.1016/j.compedu.2020.104099

daisynnaesa, MagumHa. "Analysis of the positive impact of digital technologies on the motivation and knowledge
of students in the development of the educational process." Actual Problems of Humanities and Social Sciences. 3,
no. 8 (2023). https://doi.org/10.47390/SCP1342V318Y2023N50

291


https://doi.org/10.33369/ijer.v1i2.8849
https://doi.org/10.31812/123456789/4628
https://doi.org/10.17509/ijert.v3i1.45652
https://doi.org/10.4102/pythagoras.v41i1.568
https://doi.org/10.1016/j.compedu.2012.10.008
https://doi.org/10.1111/modl.12302
https://doi.org/10.53894/ijirss.v4i3.73
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1007/s10639-022-11431-8
https://doi.org/10.1007/s10639-020-10239-8
https://doi.org/10.1016/j.compedu.2020.104099
https://doi.org/10.47390/SCP1342V3I8Y2023N50

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 51, Issue 2 (2025) 281-294

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]
(29]

(30]

(31]

(32]

(33]

(34]

(35]

Cobo, Manuel J., Antonio Gabriel Lépez-Herrera, Enrique Herrera-Viedma, and Francisco Herrera. "An approach for
detecting, quantifying, and visualizing the evolution of a research field: A practical application to the Fuzzy Sets
Theory field." Journal of informetrics 5, no. 1 (2011): 146-166. https://doi.org/10.1016/j.j0i.2010.10.002
Nandiyanto, Asep Bayu Dani, Risti Ragadhita, and Muhammad Aziz. "Involving particle technology in computational
fluid dynamics research: A bibliometric analysis." CFD  Letters 15, no. 11 (2023): 92-109.
https://doi.org/10.37934/cfdl.15.11.92109

Muktiarni, M., Nur Indri Rahayu, Affero Ismail, and Amalia Kusuma Wardani. "Bibliometric computational mapping
analysis of trend metaverse in education using vosviewer." Journal of Advanced Research in Applied Sciences and
Engineering Technology 32, no. 2 (2023): 95-106. https://doi.org/10.37934/araset.32.2.95106

Rahayu, Nur Indri, Adang Suherman, and M. Muktiarni. "The use of information technology and lifestyle: An
evaluation of digital technology intervention for improving physical activity and eating behavior." Journal of
Advanced Research in Applied Sciences and Engineering Technology 32, no. 1 (2023): 303-314.
https://doi.org/10.37934/araset.32.1.303314

Fauziah, Siti Pupu, Irman Suherman, Mega Febriani Sya, Martin Roestamy, Amirullah Abduh, and Asep Bayu Dani
Nandiyanto. "Strategies in language education to improve science student understanding during practicum in
laboratory: Review and computational bibliometric analysis." International Journal of Language Education 5, no. 4
(2021).

Al Husaeni, D. F., D. N. Al Husaeni, R. Ragadhita, M. R. Bilad, A. S. M. Al-Obaidi, A. Abduh, and A. B. D. Nandiyanto.
"How language and technology can improve student learning quality in engineering? Definition, factors for
enhancing students comprehension, and computational bibliometric analysis." International Journal of Language
Education 6, no. 4 (2022): 445-476. https://doi.org/10.26858/ijole.v6i4.53587

Kumar, Kutty. "Mapping of nanotechnology research in animal science: Scientometric anlaysis." Kumar (22021)
Mapping of Nanotechnology Research in Animal Science: Scientometric Analysis. ASEAN Journal of Science and
Engineering 1, no. 2 (2021): 111-126. https://doi.org/10.17509/ajse.v1i2.35092

Nurrahma, Arinal Haq lzzawati, Hana Haruna Putri, and Ray March Syahadat. "Scientific research trends of flooding
stress in plant science and agriculture subject areas (1962-2021)." ASEAN Journal of Science and Engineering 3, no.
2 (2023): 163-178. https://doi.org/10.17509/ajse.v3i2.46148

Nandiyanto, Asep Bayu Dani, Dwi Novia Al Husaeni, and Dwi Fitria Al Husaeni. "Introducing ASEAN journal of science
and engineering: A bibliometric analysis study." Journal of Advanced Research in Applied Sciences and Engineering
Technology 31, no. 3 (2023): 173-190.

Nandiyanto, Asep Bayu Dani, D. N. Al Husaeni, and D. F. Al Husaeni. "A bibliometric analysis of chemical engineering
research using vosviewer and its correlation with covid-19 pandemic condition." Journal of Engineering Science and
Technology 16, no. 6 (2021): 4414-4422.

Nandiyanto, Asep Bayu Dani, and Dwi Fitria Al Husaeni. "A bibliometric analysis of materials research in Indonesian
journal using VOSviewer." Journal of Engineering Research (2021).

Nandiyanto, Asep Bayu Dani, and Dwi Fitria Al Husaeni. "Bibliometric analysis of engineering research using
vosviewer indexed by google scholar." Journal of Engineering Science and Technology 17, no. 2 (2022): 883-894.
Al Husaeni, Dwi Fitria, and Asep Bayu Dani Nandiyanto. "Bibliometric computational mapping analysis of
publications on mechanical engineering education using vosviewer." Journal of Engineering Science and
Technology 17, no. 2 (2022): 1135-1149.

Nandiyanto, A. B. D., R. Ragadhita, D. N. Al Husaeni, and W. C. Nugraha. "Research trend on the use of mercury in
gold mining: Literature review and bibliometric analysis." Moroccan Journal of Chemistry 11, no. 1 (2023): 11-1.
Nandiyanto, Asep Bayu Dani, Risti Ragadhita, Meli Fiandini, Dwi Fitria Al Husaeni, Dwi Novia Al Husaeni, and Farid
Fadhillah. "Domestic waste (eggshells and banana peels particles) as sustainable and renewable resources for
improving resin-based brakepad performance: Bibliometric literature review, techno-economic analysis, dual-sized
reinforcing experiments, to comparison..." Communications in Science and Technology 7, no. 1 (2022): 50-61.
https://doi.org/10.21924/cst.7.1.2022.757

Al Husaeni, Dwi Fitria, Asep Bayu Dani Nandiyanto, and Rina Maryanti. "Bibliometric analysis of educational
research in 2017 to 2021 using VOSviewer: Google scholar indexed research." Indonesian Journal of Teaching in
Science 3, no. 1 (2023): 1-8. https://doi.org/10.17509/ijotis.v3i1.43182

Mardina, Primata, Hesti Wijayanti, Rinna Juwita, Meilana Dharma Putra, Iryanti Fatyasari Nata, Rowina Lestari,
Muhammad Fagih Al-Amin, Regi Abizar Suciagi, Oktefani Kusuma Rawei, and Liza Lestari. "Corncob-derived
sulfonated magnetic solid catalyst synthesis as heterogeneous catalyst in the esterification of waste cooking oil and
bibliometric analysis." Indonesian Journal of Science and Technology9, no. 1 (2024): 109-124.
https://doi.org/10.17509/ijost.v9i1.64219

Abduh, Amirullah, Ade Mulianah, Besse Darmawati, Fairul Zabadi, Umar Sidik, Wuri Handoko, Karta Jayadi, and
Rosmaladewi Rosmaladewi. "The compleat lextutor application tool for academic and technological lexical

292


https://doi.org/10.1016/j.joi.2010.10.002
https://doi.org/10.37934/cfdl.15.11.92109
https://doi.org/10.37934/araset.32.2.95106
https://doi.org/10.37934/araset.32.1.303314
https://doi.org/10.26858/ijole.v6i4.53587
https://doi.org/10.17509/ajse.v1i2.35092
https://doi.org/10.17509/ajse.v3i2.46148
https://doi.org/10.21924/cst.7.1.2022.757
https://doi.org/10.17509/ijotis.v3i1.43182
https://doi.org/10.17509/ijost.v9i1.64219

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 51, Issue 2 (2025) 281-294

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

(44]

(45]

(46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

(54]

learning: Review and bibliometric approach." Indonesian Journal of Science and Technology 8, no. 3 (2023): 539-
560. https://doi.org/10.17509/ijost.v8i3.63539

Chukwu, Emeka, and Lalit Garg. "A systematic review of blockchain in healthcare: frameworks, prototypes, and
implementations." leee Access 8 (2020): 21196-21214. https://doi.org/10.1109/ACCESS.2020.2969881

Al Husaeni, Dwi Fitria, and Dwi Novia Al Husaeni. "Computational bibliometric analysis of research on science and
Islam with VOSviewer: Scopus database in 2012 to 2022." ASEAN Journal of Religion, Education, and Society 1, no.
1(2022): 39-48.

Al Husaeni, Dwi Fitria, and W. Wahyudin. "Digital transformation in special needs education: Computational
bibliometrics." ASEAN Journal of Community and Special Needs Education 2, no. 2 (2023): 97-110.

Nandiyanto, Asep Bayu Dani, Risti Ragadhita, Muji Setiyo, Abdulkareem Sh Mahdi Al Obaidi, and Arif Hidayat.
"Particulate matter emission from combustion and non-combustion automotive engine process: Review and
computational bibliometric analysis on its source, sizes, and health and lung impact." Automotive Experiences 6,
no. 3 (2023): 599-623.

Kusumaningrum, Betty, and Zainnur Wijayanto. "Apakah pembelajaran matematika secara daring efektif?(studi
kasus pada pembelajaran selama masa pandemi covid-19)." Kreano, Jurnal Matematika Kreatif-Inovatif 11, no. 2
(2020): 136-142. https://doi.org/10.15294/kreano.v11i2.25029

Efriana, Leli. "Problems of online learning during Covid-19 pandemic in EFL classroom and the solution." JELITA 2,
no. 1(2021): 38-47.

Sihotang, S. F., and R. Ramadhani. "Analisis kemampuan penggunaan teknologi informasi mahasiswa dalam
pembelajaran matematika di era pandemi covid-19." Jurnal ilmiah matematika dan terapan 18, no. 1 (2021): 47-
61. https://doi.org/10.22487/2540766X.2021.v18.i1.15492

Khairunnisa, Gusti Firda, and Yuli Ismi Nahdiyah lImi. "Media pembelajaran matematika konkret versus digital:
Systematic literature review di era revolusi industri 4.0." Jurnal Tadris Matematika 3, no. 2 (2020): 131-140.
https://doi.org/10.21274/jtm.2020.3.2.131-140

Lao, Kent Adnil C., M. Pulalon, H. Lao, and M. S. Y. H. Ramos. "When classrooms become virtual: Challenges and
coping mechanisms of prospective teachers." The Asian ESP Journal 17, no. 6 (2021): 65-93.

Putra, Aan, and Ines Feltia Milenia. "Systematic literature review: media komik dalam pembelajaran
matematika." Mathema: Jurnal Pendidikan Matematika 3, no. 1 (2021): 30-43.
https://doi.org/10.33365/jm.v3i1.951

Taufan, Mochammad. "LMS-Google Classroom digital platform: Impact on the critical thinking ability, self-concept,
and mathematics anxiety of pre-service mathematics teachers during the COVID-19 Pandemic in Indramayu,
Indonesia." InJournal of physics: Conference series, vol. 1783, no. 1, p. 012126. IOP Publishing, 2021.
https://doi.org/10.1088/1742-6596/1783/1/012126

Viberg, Olga, Ake Gronlund, and Annika Andersson. "Integrating digital technology in mathematics education: a
Swedish case study." Interactive Learning Environments 31, no. 1 (2023): 232-243.
https://doi.org/10.1080/10494820.2020.1770801

Albano, Giovanna, Samuele Antonini, Cristina Coppola, Umberto Dello lacono, and Anna Pierri. "“Tell me about”: A
logbook of teachers’ changes from face-to-face to distance mathematics education." Educational Studies in
Mathematics 108, no. 1 (2021): 15-34. https://doi.org/10.1007/s10649-021-10108-2

Wiest, Lynda R. "The role of computers in mathematics teaching and learning." Computers in the Schools 17, no. 1-
2 (2001): 41-55. https://doi.org/10.1300/J025v17n01 05

Borba, Marcelo C. "The future of mathematics education since COVID-19: Humans-with-media or humans-with-
non-living-things." Educational Studies in Mathematics 108, no. 1 (2021): 385-400.
https://doi.org/10.1007/s10649-021-10043-2

Albano, Giovanna, Samuele Antonini, Cristina Coppola, Umberto Dello lacono, and Anna Pierri. "“Tell me about”: A
logbook of teachers’ changes from face-to-face to distance mathematics education." Educational Studies in
Mathematics 108, no. 1 (2021): 15-34. https://doi.org/10.1007/s10649-021-10108-2

Forsstrom, Sanna Erika, and Odd Tore Kaufmann. "A literature review exploring the use of programming in
mathematics education." International Journal of Learning, Teaching and Educational Research 17, no. 12 (2018):
18-32. https://doi.org/10.26803/ijlter.17.12.2

Akkaya, Recai. "Research on the development of middle school mathematics pre-service teachers’ perceptions
regarding the use of technology in teaching mathematics." Eurasia Journal of Mathematics, Science and Technology
Education 12, no. 4 (2016): 861-879. https://doi.org/10.12973/eurasia.2016.1257a

Kitchenham, Barbara, O. Pearl Brereton, David Budgen, Mark Turner, John Bailey, and Stephen Linkman.
"Systematic literature reviews in software engineering—a systematic literature review." Information and software
technology 51, no. 1 (2009): 7-15. https://doi.org/10.1016/].infsof.2008.09.009

293


https://doi.org/10.17509/ijost.v8i3.63539
https://doi.org/10.1109/ACCESS.2020.2969881
https://doi.org/10.15294/kreano.v11i2.25029
https://doi.org/10.22487/2540766X.2021.v18.i1.15492
https://doi.org/10.21274/jtm.2020.3.2.131-140
https://doi.org/10.33365/jm.v3i1.951
https://doi.org/10.1088/1742-6596/1783/1/012126
https://doi.org/10.1080/10494820.2020.1770801
https://doi.org/10.1007/s10649-021-10108-2
https://doi.org/10.1300/J025v17n01_05
https://doi.org/10.1007/s10649-021-10043-2
https://doi.org/10.1007/s10649-021-10108-2
https://doi.org/10.26803/ijlter.17.12.2
https://doi.org/10.12973/eurasia.2016.1257a
https://doi.org/10.1016/j.infsof.2008.09.009

Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 51, Issue 2 (2025) 281-294

(55]

(56]

(57]

(58]

(59]

(60]

(61]

(62]

(63]

(64]
(65]

(66]

Akbar, Amin, and Nia Noviani. "Tantangan dan solusi dalam perkembangan teknologi pendidikan di Indonesia."
In Prosiding Seminar Nasional Program Pascasarjana Universitas Pgri Palembang. 2019.

Ismail, Safinah, Aemy Elyani Mat Zain, Haslina Ibrahim, Nazneen Ismail, Nur Aisyah Abu Hassan, and Fatin Farzana
Dass Meral. "Kepentingan Aplikasi Digital dalam Pembelajaran Anak Muda Era Industri 4.0: The Importance of
Digital Applications in Young Children's Learning Industry Era 4.0." Semarak International Journal of STEM
Education 1, no. 1 (2024): 28-38.

Broadbent, Jaclyn, and Walter L. Poon. "Self-regulated learning strategies & academic achievement in online higher
education learning environments: A systematic review." The internet and higher education 27 (2015): 1-13.
https://doi.org/10.1016/j.iheduc.2015.04.007

Weinhandl, Robert, Zsolt Lavicza, Tony Houghton, and Markus Hohenwarter. "Alook over students’ shoulders when
learning mathematics in home-schooling." International Journal of Mathematical Education in Science and
Technology 53, no. 11 (2022): 2879-2899. https://doi.org/10.1080/0020739X.2021.1912423

Wassie, Yismaw Abera, and Gurju Awgichew Zergaw. "Some of the potential affordances, challenges and limitations
of using GeoGebra in mathematics education." Eurasia Journal of Mathematics, Science and Technology
Education 15, no. 8 (2019): em1734. https://doi.org/10.29333/ejmste/108436

Mohamed, Rosmawati, Mohd Zaid Mamat, and Anuar Ab Razak. "Using GeoGebra with Van Hiele’s Model in
Geometry Classroom: An Experience with Prospective Teacher." Semarak International Journal of STEM
Education 1, no. 1 (2024): 1-19.

Attard, Catherine, and Kathryn Holmes. "An exploration of teacher and student perceptions of blended learning in
four secondary mathematics classrooms." Mathematics Education Research Journal 34, no. 4 (2022): 719-740.
https://doi.org/10.1007/s13394-020-00359-2

Ramli, Noraini, and Mohd Ekram Al Hafis Hashim. "Interactive AR Textbook Application For 3M Orang Asli Students
in Primary School." (2024).

Chi, Cai, Melor Md Yunus, Karmila Rafigah M. Rafig, Hamidah Hameed, and Ediyanto Ediyanto. "A Systematic
Review on Multidisciplinary Technological Approaches in Higher Education." International Journal of Advanced
Research in Future Ready Learning and Education 36, no. 1 (2024): 1-10.

Lee, Kong-rae. "Toward a new paradigm of technological innovation: convergence innovation." Asian Journal of
Technology Innovation 23, no. supl (2015): 1-8. https://doi.org/10.1080/19761597.2015.1019226

Al Farugi, Umar. "Future service in industry 5.0."Jurnal Sistem Cerdas2, no. 1 (2019): 67-79.
https://doi.org/10.37396/jsc.v2i1.21

Costa, Patricia, Jonatan Castano-Munoz, and Panagiotis Kampylis. "Capturing schools' digital capacity:
Psychometric analyses of the SELFIE self-reflection tool." Computers & Education 162 (2021): 104080.
https://doi.org/10.1016/j.compedu.2020.104080

294


https://doi.org/10.1016/j.iheduc.2015.04.007
https://doi.org/10.1080/0020739X.2021.1912423
https://doi.org/10.29333/ejmste/108436
https://doi.org/10.1007/s13394-020-00359-2
https://doi.org/10.1080/19761597.2015.1019226
https://doi.org/10.37396/jsc.v2i1.21
https://doi.org/10.1016/j.compedu.2020.104080

