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Several studies in the field of elementary education have examined the preparedness of
elementary education to meet the challenges of the 4.0 industrial revolution. Unfortunately,
there are currently no data that can be considered conclusive regarding the number of
international publications pertaining to elementary education in Indonesia. The current study
detailed the progress of elementary mathematics education research from the past to the
present. Utilizing a literature review methodology, the study determined elementary
mathematics education research trends in Indonesia. Then, a bibliometric analysis was
conducted with the R package Biblioshiny to evaluate related articles in order to identify
research trends, topics, and keywords. This study revealed that among all affiliations and
authors, Sriwijaya University's Elementary Mathematics Education is the most influential. The
term retrospective analysis currently leads the trend in elementary mathematics education
research keyword usage.

INTRODUCTION

Background of the Study

Elementary education was a massive undertaking and a defining moment for every child. After
the family, elementary school is the most influential institution in children's lives, shaping first and
lasting self-views, aspirations, skills, and introductions to their country, culture, and the universe
(Bennett, 1986). In Indonesia, elementary education builds children's intelligence, knowledge,
personality, noble character, and skills. Fundamental things are like a foundation, supporting
everything on top (Dewia & Alam, 2020. It can be concluded that Elementary education in Indonesia is
the most influential on children.
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In order to meet the demands of the elementary school education world in the era of the 4.0
industrial revolution, elementary schools are required to remain current with the rapid development
of technology and to make use of information and communication technology as an example of
advanced technology to make the learning process easier (Rachmadtullah et al., 2020).

There are a number of studies in the field of elementary education that investigate the
preparedness of elementary education to meet the challenges posed by the 4.0 industrial revolution
(Mariana, 2019; Sumilat et al., 2022). As a result of these issues, a significant amount of study has been
carried out to investigate strategies to improve the quality of elementary education all over the world
and in Indonesia specifically.

Problem of The Study

Regrettably, up to this point, there has not been any data that can be considered definitive
regarding the amount of international publications that are related to elementary education in
Indonesia. In point of fact, this data on international publications is very important to be aware of so
that academics in the field of elementary education can obtain a map of the evolution of elementary
education studies from one year to the next, particularly with regard to Indonesia. As a result, it is
essential to conduct research into the most recent advancements in studies pertaining to elementary
education.

This study looks at the progression of elementary mathematics education studies from the past
to the present day. This time frame was determined in accordance with the criterion that references
must be from at least the most recent decade (Penders, 2018). It is essential to use the most recent
references in order to ensure that the data acquired are always updated (Sivarajah et al., 2017). In the
field of elementary education studies, it is also beneficial to notify the publishing of foreign journals
for the purpose of using them as references. The data study focused on the number of publications
produced each year, as well as the geographical distribution of writers, the countries from which the
authors originated, and the locations of publications of the research.

Several elementary education experts studied elementary education in their nations. (Chun &
WU, 2013) analyses and analyzes the aspects, similarities, and contrasts of three ICT strategic plans in
elementary education and explores their construction origins and development ideas. No research has
surveyed international Scopus publications over time. Scopus is a major publication indexer. Its
database covers most foreign journals.

This study used bibliometrics. Researchers can use bibliometric analysis to investigate
bibliographic material and analyze citations in scientific journals and other scientific literature.
Researchers can utilize bibliographies to evaluate publications' kind and language (Hamidah et al.,
2020; Supriyadi, 2022). Bibliometrics was named by (Pritchard, 1969). It studies the quality and
quantity of published works. Bibliometric indicators were first used to evaluate research quality (Raan,
1999).

Research’s State of the Art

Several studies that examine research trends in elementary mathematics education have been
carried out. First, (Kwon & Choi, 2008) which investigated the research trends of articles in Math-
Educational journals between 1998 and 2006. After examining the National Assembly Digital Library
by entering the keyword 'basic mathematics', 235 articles were found, and content analysis was carried
out, and data percentage statistics are obtained. The results of this study are as follows: 1) there has
been a steady research effort on basic mathematics education, as 20 or 30 studies have been
conducted each year. 2) for research themes, the most common themes are design and learning
methods (25.5%), and analysis of curriculum and textbooks (15.3%) are the second most dominant
themes. 3) Regarding the study area, the most studied areas are numbers and operations (30.0%). 4)
regarding the research method, the most didactic analysis (43.8%). And 5) for subjects, many studies
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(21.7%) investigated upper class students. Second, related to Research Trends in Elementary
Mathematics Education. (Ha et al., 2010) analyzed research trends in basic mathematics education
related to topics, methods, subjects, and content of mathematics from research published in South
Korean domestic journals during the last 5 years (2004-2009). Third, a similar study was conducted by
(Kim & Pang, 2017) but the time difference certainly provides an update to the data.

Gap Study & Objective

Based on the explanation, no research has surveyed international Scopus publications over time.
Scopus is a major publication indexer. Its database covers most foreign journals. As a consequence of
this, the objective of this study is to find a solution to the problem by investigating the work done by
earlier academics in the field of elementary mathematics education in Indonesia and obtaining
documentation from those researchers. The following six research questions (RQs), to be more explicit,
will be investigated as a part of this study:
RQ1. How is the growth of research on elementary mathematics education in Indonesia?
RQ2. What are the most relevant and most cited sources in elementary mathematics education in
Indonesia?
RQ3. Where are the affiliations of Indonesian authors in elementary mathematics education?
RQ4. What are the subjects of the study of elementary mathematics education in Indonesia?
RQ5. What word trends dominate in elementary mathematics education in Indonesia?

METHOD

Type and Design

The study utilizes literature review approaches to determine elementary math education
research trends in Indonesia. Bibliographic analysis was utilized to evaluate related articles to uncover
research trends, topics, and keywords (Fahimnia et al, 2015; Feng et al, 2017; Nobre & Tavares, 2017).
This bibliometric study assesses the scientific literature, methodology, and subject trends in
elementary mathematics education in Indonesia. Trends in foreign publications were studied using the
R packages program Biblioshiny. (Plasencia et al, 2018) employed an integrated approach for
Biblioshiny mapping in R.

Data and Data Sources
The data in this study are articles on the Scopus database containing keywords and published
until 2019. The data search was carried out in one day, January 19, 2020.

Data collection technique

This study has five stages: determining keywords, data search, article selection, data validation,
and data analysis. The identification of keywords is based on the goal of this study, namely the study
of elementary education from mathematics in foreign publications. Therefore, the keywords are
"elementary education" OR "primary education” AND "mathematics" according to the theme of
elementary mathematics education.

This study then looked for these terms in worldwide articles published through 2019. These
keywords were searched in the Scopus Database in one day, January 19, 2020, to eliminate daily
updating bias as the database continues to acquire and update data.

Data analysis

The results of searching foreign publications then picked and validated so the data may be
viewed and evaluated. Both selection and validation were carried out in the form of diagrams and data
tables that are categorized into several types, namely the development of publications per year, types
of publications, core journals, most productive researchers, number of publications based on affiliation
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and country, and distribution of themes that are the focus of the study of elementary Education from
mathematics. The category was next assessed according to the importance of the article.

RESULTS

In the following table, the data from the mining of articles on elementary education and
mathematics education that have been carried out in this research using the Scopus database is shown.
After obtaining this metadata in *.csv format, then it is processed to be visualized using biblioshiny.
From the results of data processing used in biblioshiny, it was found that from 2008 to 2009, article
writers from Indonesia wrote in 14 journal sources with 46 documents consisting of 26 articles and 20
conference papers with an annual growth rate of 26.26 percent.

DISCUSSIONS
The authors should discuss the results and how they can be interpreted in light of prior
research and the working hypotheses. Discuss the findings and their implications in the

broadest context possible. Additionally, future research directions may be highlighted.
Table 1. Main Information from Elementary Mathematics in Indonesia

Description Results
Timespan 2008:2019
Sources (Journals, Books, etc) 14
Documents 46
Annual Growth Rate % 26.26
Document Average Age 6.02
Average citations per doc 7.413
References 853
Keywords Plus (ID) 77
Author's Keywords (DE) 87
Authors 113
Authors of single-authored docs 4
Single-authored docs 4
Co-Authors per Doc 33
International co-authorships % 21.74
article 26
conference paper 20

RQ1. How is the growth of research on elementary mathematics education in Indonesia?

Table 1 presents a study of the number of publications, broken down by year, as well as the
publication frequency, which has been steadily increasing over recent years. The development of
publications on elementary mathematics education in Indonesia illustrates the ongoing expansion of
publications on elementary mathematics education in Indonesia. Based on these findings the dataset
(bit.ly/pendasmtkindo), it is clear that there was a rising pattern of publications each year; thus, this
demonstrates that the investigation of elementary mathematics education is becoming an increasingly
popular topic for the purpose of research by experts in this field.

Table 2. Annual Publication Growth from Elementary Mathematics in Indonesia

Year Frecuency of Articles
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2008 1
2009 0
2010 0
2011 3
2012 4
2013 5
2014 4
2015 2
2016 1
2017 2
2018 11
2019 13
Total 46

RQ2. What are the most relevant and most cited sources in elementary mathematics education in
Indonesia?

The majority of publications up till 2019 took the form of journal papers and presentations at
conferences. Journal on Mathematics Education with 16 publications, Journal of Physics Conference
Series 13 with publications, Aip Conference Proceedings with 5 publications, and International Journal
of Innovation Creativity and Change with 2 publications.

Table 3. Most Publication Documents from Elementary Mathematics in Indonesia

Sources Frequency
Journal on Mathematics Education 16
Journal of Physics Conference Series 13
Aip Conference Proceedings 5
International journal of Innovation Creativity and
Change 2
International Education Studies 1
International Journal of Emerging Technologies in
Learning 1
International Journal of Instruction 1
International Journal of Interactive Mobile
Technologies 1
International Journal of Scientific and Technology
Research 1
lop Conference Series Earth and Environmental
Science 1

Table 4 reveals the publication venues for the top 10 journals in terms of the number of citations
received by each article published in those publications. According to the number of citations, the first
place goes to Educational Studies in Mathematics with 17 articles, the second place goes to Educational
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Design Research with 16 articles, and the third place goes to Developing Realistic Mathematics
Education with 15 articles.

Table 4. Most Citation Documents from Elementary Mathematics in Indonesia

Sources Articles
Educational Studies in Mathematics 17
Educational Design Research 16
Developing Realistic Mathematics Education 15
Journal for Research in Mathematics Education 13
Educ Stud Math 10
A Decade of Pmri in Indonesia 8
Mathematical Thinking and Learning 8
Assessment and Realistic Mathematics Education 5

Design Research in Statistics Education: on Symbolizing and
Computer Tools
International Journal of Instruction

[S2 BNV, ]

In bibliometric analysis, the author, research title, number of citations, affiliations, and country
are all taken into consideration. As a direct consequence of this, Zulkardi and Putrii are known in the
field of elementary mathematics education as authors or researchers whose work predominates. Putrii
had 8 papers published, but Zulkardi published 9, and their only difference was in one of their articles.
whereas the distance from the publications that are ranked lower is almost incomparably great, as
illustrated in Figure 1.

Documents by authaor SCOpUS

rooopiare e danamEm s B oG 15 nrba

Docurrenl s

Figure 1. Documents by Author
In spite of this, it is possible to assert that Zulkardi from Sriwijaya University, a senior researcher
in the field of mathematics education, is the most prolific writer in the field of research into elementary
mathematics education. On the other hand, when looking at citations, the articles from Sembiring have
had the most mentions, with a total of 54, and the average number of citations per year is 3.60. This
study (Sembiring et al, 2008) is supported by his work entitled "Reforming mathematics learning in
Indonesian classrooms through RME," which was published in a previous journal. An experimental
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study is reported that describes the fractions curriculum materials used in Indonesian elementary
schools. The study is situated within the ongoing reform movement in mathematics. The materials that
were generated were well received by the majority of students and teachers in two different schools.
The total number of quotations taken from studies conducted on elementary school mathematics
education can be found in table 4 below.

Table 5. Most Citation Document From Elementary Mathematics in Indonesia

Paper Total Citations TC per Year
(Sembiring et al., 2008) 54 3.60
(Saleh et al., 2018) 40 8.00
(Novita et al., 2012) 40 3.64
(Syafriafdi et al., 2019) 32 8.00
(Putri & Zulkardi, 2018) 26 5.20
(Bustang et al., 2013) 19 1.90
(Haris & llma, 2011) 18 1.50
(Fauziah et al., 2018) 13 2.60
(Putri et al., 2018) 13 2.60
(Rudyanto et al., 2019) 9 2.25

RQ3. Where are the affiliations of Indonesian authors in elementary mathematics education?

Universities in Indonesia and the Netherlands are consistently at the top of the rankings for
everything from research on elementary mathematics education to institutional affiliation. The four
universities that provided the most documents were Sriwijaya University (14), Universiteit Utrecht (7),
Freudenthal Institute (6), and Surabaya State University (6). Following those universities in terms of
the number of submissions were Syiah Kuala University (4), Yogyakarta State University (4), Indonesian
Education University (4), Sanata Dharma University (4), Padang State University (4), and Veranda of
Mecca (4) (2). See Figure 2 for a complete breakdown of the affiliates' distribution.

Documents by affiliation COONUs
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Figure 2. Documents by Affiliation
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RQ4. What are the subjects of the study of elementary mathematics education in Indonesia?

With 35.2 percent of the total, Social Sciences will continue to be the most important contributor
to research and publications in the field of elementary Mathematics Education through 2019. The
scientific field that has made the second-highest contribution is physics and astronomy, with a
percentage of 25,4 percent. This is followed by mathematics, which has made the third-highest
contribution, with 23,9 percent. Figure 3 below outlines the remainder of the subject areas.

Documents by subject area COOnus
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Figure 3. Documents by Subject Area

RQ5. What word trends dominate in elementary mathematics education in Indonesia?

In this particular study, keywords are utilized to determine the knowledge structure of the
Mathematics elementary Education domain. Documents associated with this topic include an author
keyword frequency analysis and a hierarchical map chart. In this study, an analysis of the authors'
keyword usage that was reported in the titles and abstracts of scientific research articles was carried
out. The structure of knowledge and discourse in the field of elementary Mathematics Education can
be determined through an investigation of the co-occurrence of terms. The study domain dataset on
Mathematics elementary Education in Indonesia from 2008-2019 consists of 46 documents and 87
author keywords. This dataset covers the time period from 2008-2019. Table 5 provides more
information, which can be found below.

Table 6. Trend Term from Elementary Mathematics in Indonesia

Words Occurrences
mathematics education 14
Students 13
elementary schools 10
Teaching 7
retrospective analysis 5
design research methods 3
Education 3
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education computing 3
instructional theory 3
learning systems 3

This research outlines five different categories of scientific conversation topics that can be used
in the context of elementary mathematics education. The topics PMRI and learning are represented
by Cluster 1, which is colored red. Cluster 2 (blue) comprises design research, RME, area measurement,
and realistic mathematics education. In the meantime, logic, elementary school, and fraction make up
the subjects that belong to cluster 3, which is represented by the color green. Figure 4's cluster map
and Table 6's accompanying details can be consulted for additional information regarding the mapping.
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realistic mathematics education

Figure 4. Clustering Term by author’s Keywords

Tabel 7. Clustering Term from Elementary Mathematics in Indonesia

Node Cluster
Pmri 1
Learning 1
design research 2
realistic mathematics education 2
Rme 2
area measurement 2
Reasoning 3
elementary school 3
Fraction 3

DISCUSSION

Journal articles and conference proceedings are expected to be the most common types of
publishing in the field of elementary mathematics education in Indonesia during the period of 2008-
2019. Journal on Mathematics Education, Journal of Physics Conference Series, and AIP Conference
Proceedings were some of the scientific journals that came up during the course of this investigation
into the publication of Elementary Mathematics Education. These journals came from the fields of the
social sciences, physics and astronomy, and mathematics. The article written by (Saleh et al., 2018)
that argues that the PMRI method, which emphasizes the development of students' ability to reason
mathematically, is superior to more traditional methods of instruction and has received the most
citations from Journal on Mathematics Education.

The findings of the articles that were published as a result of Journal of Physics Conference
Series, that the most cited article was article from (Putri & Zulkardi, 2018), which this study researched
the A HOTS problem by utilizing the development of a child as the context in order to determine
whether or not it could lead students to use their mathematical thinking. And meanwhile, research
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conducted by (Zubainur et al., 2015) and published in AIP Conference Proceedings shows that the
number of student activities in schools that take the PMRI strategy is significantly larger than the
number of student activities in schools that take the traditional approach.

In addition, articles from some of the most frequently cited journals in the field of elementary
mathematics education were presented, including Educational Studies in Mathematics, Educational
Design Research, and Developing Realistic Mathematics Education. This research discovered that
Zulkardi, an academician from Sriwijaya University, was the most prolific contributor to the field of
research on mathematics elementary education. Zulkardi has authored 9 different articles on the
subject. The article published in Sembiring with the title "Reforming mathematics learning in
Indonesian classrooms with RME" has received 54 citations as of this moment, with an average of 3.60
citations per year. This information is based on the number of times the article has been referenced.
The most cited articles are (Novita et al., 2012), which research on stones. The desighed mathematical
problem-solving activities may be useful in investigating students' mathematical problem-solving
ability in elementary school.

The highest number of articles pertaining to the investigation of elementary mathematics
instruction were published by educational institutions in the countries of Indonesia and the
Netherlands. This investigation of the teaching of elementary mathematics, which included both
students and teachers, was spearheaded by Sriwijaya University. Sriwijaya University (with 14
documents), Universiteit Utrecht (with 7 documents), Freudenthal Institute (with 6) and Surabaya
State University (with 6) were the four universities that contributed the most documents (6).

One of the subfields of educational research that is now experiencing a high demand is
elementary mathematics education research with an annual growth rate of 26.26% (in Figure 10). This
is an opportunity for educational institutions at the postsecondary level to investigate various strategic
methods for enhancing the atmosphere of classroom instruction and student learning. The primary
objective of research is to identify the reasons behind the occurrence of particular phenomena. The
first step in the exploration process is the publication of Elementary Mathematics Education in
Indonesia by an author who was born in Indonesia but currently attends school outside of Indonesia.
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Figure 5. Annual Publication Growth

The information contained in the data records of the Scopus scientific citation database was
utilized in order to ascertain the significance of various papers, authors, and publications in the field
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of mathematics education at the elementary level in Indonesia. The evaluation of essential journals,
conferences, and publications in the field of mathematics elementary education in Indonesia is carried
out with the assistance of citation analysis and cluster mapping in this study. links between authors
who are affiliated with a variety of institutions, as well as data relating to academics working in
universities.

The bibliometric study provides a summary of research tendencies in mathematics elementary
education publications and contexts in Indonesia. This might assist academics in seeing the
opportunities that are given in the collecting of information on the subject of Mathematics elementary
Education in Indonesia. This study sheds light on scientific research being conducted in the field of
mathematics education at the elementary level in Indonesia. The development of this research is
visualized in a thematic map, which describes the development of elementary mathematics education
research in 4 clusters. Of the 4 clusters, they are basic themes, emerging or declining themes, nieche
themes, and motor themes.

1
el rospec iwe anehesis
degign ressarch rmethods
instructional theory
1

1

5 SEIMING SyStems 1

T qualitagive method 1

'3 = | rezegrch subjects 1

[ :_ i

E AE -------------- e e e ey
=e mathernatics education
E students

-

1
1
[} g
I I'_'IEII'I‘_"IIlHI'r' srhuends
1
1

education computing
problem solving |

mathematical problems
i

felevance degree
(Centralityl

Figure 6. Thematic Map

Thematic Map has been determined that the centrality of the basic theme mathematics
education is 4.03, and the density of the basic theme mathematicseducation is 62.75. Both of these
figures were derived from the fact that mathematics education is one of the underlying themes of this
investigation. The top five articles with the theme of mathematics education include (Bustang et al.,
2013; Novita et al., 2012; Saleh et al., 2018; Sembiring et al., 2008; Syafriafdi et al., 2019).

In the meantime, the motor themes discussed above are examples of term retrospective
analyses taken from studies on elementary mathematics education. The value of its centrality is 1.45,
and the density of its motor themes is 82.22. At current time, researchers from Indonesia are spending
a lot of time and effort into developing and studying motor themes, which are part of their research.
In the context of motor theme this study in (Nur et al., 2021)’s research, the term retrospective analysis
refers to an action that establishes the trajectory of subsequent learning. In the event that the planned
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HLT does not contribute to the development of the concepts, a revised HLT is executed and used for
additional learning (Weber et al., 2015).

The impact of research based on motor themes, which is a trending research from the phrase
"retrospective analysis" in elementary mathematics education research, a large number of studies has
been published and developed by researchers in Indonesia. Among the studies with the term
"retrospective analysis" is (Bustang et al., 2013)'s research, which examines in order to teach the
notion of angles in Indonesian elementary schools, a local instruction theory has been established. The
intervention is an instructional sequence for teaching and learning angle in Indonesian elementary
schools. This study's measurable outcomes are the comprehension of the idea of angle, as well as the
comprehension of vision lines and blind spots.

The h-index value of (Bustang et al., 2013)’s research is 19. Numerous research articles cite this
article, both in Scopus and in journals with indexes outside of Scopus. Following is an article citing
(Bustang et al., 2013)'s research; the citations are (Fauziah & Putri, 2017, 2020; Putri, 2019; Putri et al.,
2015; Septia et al., 2018). Consequently, it may be concluded that the impact of the term retrospective
analysis is currently a trend in research on "elementary mathematics education."

CONCLUSION

Novelty and Contribution / Kebaruan dan Kontribusi

This study reveals exploratory findings in the field of elementary mathematics education, as
indicated in previous research that has been conducted. In order to provide information to teachers
and higher education institutions on research trends in mathematics education, this study explores the
central body of scientific work in the field of elementary mathematics education. The findings indicate
that elementary mathematics education will continue to advance and is currently the subject of
extensive research conducted by a wide variety of organizations. At the moment, Sriwijaya University
is the most influential of all of the affiliations. This is due to the fact that the most prolific authors are
members of this affiliation.

Limitation and Future Study / Keterbatasan dan Penelitian Lanjut

The findings of this research still need to be examined in conjunction with those of other studies.
This research only uses data from the Scopus database; however, in order to demonstrate
developments in a more comprehensive manner, it is also required to do research using data from
other databases such as the Web of Science, ERIC, and Google Scholar.

Implication / suggestions (Implikasi / Saran)

The impact of research based on motor themes, which is a trending research from the phrase
"retrospective analysis" in elementary mathematics education research, a large number of studies has
been published and developed by researchers in Indonesia, specially from (Bustang et al., 2013)'s
research. the impact of the term retrospective analysis is currently a trend in research on elementary
mathematics education.
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