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People often feel anxious, frustrated and have negative attitudes towards mathematics
because mathematics is often considered a difficult subject because the characteristics of
mathematics are abstract, logical, systematic and full of confusing symbols and formulas.
There is a need to address mathematic anxiety either through therapy, modification of
learning methods, and so on to. Several research and publications related to mathematic
anxiety has been done. However, until now, no definite solution has been found to
overcome mathematic anxiety Therefore, this study was made to find out what is the
current trend on research and publications related to mathematic anxiety in the last ten
years. Data for this study is gathered from Scopus index. Analysis for this study was
carried out using the bibliometric analysis method. Results of this study shows that
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anxiety. We also found that mathematic anxiety keyword has direct link to mathematics
learning. Also, there are some topics that are less explored, for example the topic of
therapy and the role of mathematics teachers which could be the focus of future research.

Parameswara, A.A., Yuadi, I., & Eva, N. (2023). Current trend of mathematic anxiety research and
publication: a bibliometric analysis. Journal for the Mathematics Education and Teaching Practices, 4(1),
11-19.

Introduction
Mathematics is frequently seen as a difficult topic since its traits are abstract, logical, systematic, and full of perplexing

symbols and formulas. (Santri et al., 2017). People frequently experience anxiety, frustration, and have bad attitudes
toward mathematics. Feelings of anxiety usually rising when they have difficulty solving questions or during exams.
(Doruk etal., 2015)

According to Luttenberger et al. (2018), math anxiety is defined as a fear and heightened psychological activity when
interacting with math, such as when manipulating numbers, solving math problems, or confronted with evaluative
situations (tests/exams) related to math. Also, definition from one of the latest researches defines mathematic anxiety as
anxiety felt by individuals when they solve mathematical problems (Choi-Koh & Ryoo, 2019). It can be said that math
anxiety is a feeling of anxiety, pressure, worry, dislike, or fear of everything related to mathematics.

Mathematic anxiety has primarily been studied in educational settings, with little connection to clinical research on
anxiety disorders. The Diagnostic and Statistical Manual of Mental Disorders (DSM) and the International

Classification of Diseases (ICD) are two diagnostic systems for mental disorders that categorize mathematic anxiety
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under general anxiety section. But according to Paechter etal. (2017) mathematic anxiety is distinct from other subjects'
anxieties or general test anxiety; for example, research on anxiety in related subjects such as math and statistics shows
that, to a large extent, math anxiety and statistics anxiety are independent of each other and have different effects on
learners.

People who suffer from math anxiety may find that the fear of doing math overwhelms their working memory. This
is the region of the brain that stores small amounts of information needed to complete a task (Sokolowski & Ansari,
2017). Therefore, someone who experiences mathematic anxiety will have poor performance in math (Zhang et al,,
2019).

Several research and publications related to mathematic anxiety has been done. However, until now, no definite
solution has been found to overcome mathematic anxiety (Ramirez et al., 2018). Therefore, this study was made to find
out how far the development of research and publications related to mathematic anxiety in the last ten years.

Problem of Research
Based on the information that has been presented previously, the problem of this research is obtained as follows:
» What is the current trend of research and publications related to mathematic anxiety if reviewed using

bibliometric analysis?

Methods
Research Model
This research was carried out through online data collection on June 12, 2023. The data was taken from Scopus
document search results. The data taken is document data both from conference papers, scientific articles, and books.
The documents used in this research are limited to a maximum of ten years back to maintain the relevance of this

research.

Defining Conclussion

and Data
Visualization

problem and
topic

Data searchin: Data retrieval Data Analysis
g y

Figure 1. Research method flow chart

Data Analysis
Analysis for this study was carried out using the bibliometric analysis method. Bibliometric analysis is a popular and
rigorous method for exploring and analyzing large amounts of scientific data (Donthu et al., 2021). It allows us to
unpack the evolutionary nuances of a specific field while shedding light on its emerging areas. Bibliometric analysis is
frequently used with network visualization software, either by using command-based software like the Bibliometric
package in R.(Aria & Cuccurullo, 2017) or by using graphical user interface-based software like VOSviewer (van Eck &
Waltman, 2014).

Data from Scopus search findings then exported into a file with the RIS (Research Information Systems) format.
Then RIS file is imported into the VOSviewer software. VOSviewer version 1.6.19 was used for this study. VOSviewer
is used to generate generate keyword maps based on existing keyword networks or relationships. The keyword frequency

is set as desired when creating the bibliometric map, and irrelevant or less relevant keywords are removed.

Results
The initial data found contained 58 relevant documents. After filtering with search criteria based on title, abstract,
keyword "mathematic anxiety” and the maximum published year is the last ten years, 13 documents are found that meet

the criteria.
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Table 1. Document related to "mathematic anxiety” and their author

No Cite Topic
1 Zhouetal. (2022) The connections between problematic smartphone use, math anxiety,
learning interest, and achievement
2 Collado-Soler et al. (2022) Primary school students’ motivation and anxiety toward mathematical
learning
3 Almoetal.(2022) Collaborative mathematics game experience using seven spell and peer
tutoring
4 Dondio etal. (2021) Literature review about possible games that reduce mathematic anxiety
5 Dewi & Royanto (2020) Elementary student's metacognitive strategy for completing arithmetic
word problems
6 Ifdiletal.(2019) Chromotherapy as an alternate treatment for primary school kids' maths
anxiety
7 Choi-Koh & Ryoo (2019) Measurement of mathematic anxiety
8  Bjilkebring (2019) Study about forms of teaching and learning that can help students with
mathematic anxiety at university
9  Ardietal.(2019) Using rasch measurement investigated elementary students’ learning
difficulties in mathematics based on students' mathematic anxiety,
mathematics self-efficacy, and value beliefs.
10 Daharnis etal. (2019) Study about mathematic anxiety among prospective elementary school
teachers and their treatment
11  Esa & Mohamed (2017) A study of students’ learning styles and mathematics anxiety
12 Yildirim & Gurbuz (2017) An examination of elementary school teachers’ maths concern in relation to
many variables
13 Doruk etal. (2015) The investigation of vocational school students’ mathematic anxiety in

terms of learning style and multiple intelligence

These documents are then grouped according to the type of document and three groups of document types are

obtained. Here are the three categories of documents.

Table 2. Grouping according to document type

No Document Type Total Document(s)
1 Conference Paper 6
2 Article 5
3 Book Chapter 2

Table 2 shows that there are six documents in the form of conference papers related to mathematic anxiety. A total

of five documents are in the form of articles and two documents are in the form of book chapters.
Author

This research is complemented by data on the authors of documents related to mathematic anxiety. We present this data

so that readers can find out the development of documents on the topic of mathematic anxiety through author data.

Based on the documents collected, we found the top 10 author names that most researched mathematic anxiety.

Table 3. Authors of mathematic anxiety document publication

No

Author

Total Document(s)

Afdal, A.
Ardi, Z.

3
3
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No Author Total Document(s)
3 Ifdil, I. 3
4 Alizamar, A. 2
5 Daharnis, D. 2
6 Dondio, P. 2
7 Erwinda, L. 2
8 Fadli, R.P. 2
9 Rangka, I.B. 2
10 Refnadi, R. 2

Table 3 shows that Afdal, A., Ardi, Z. and Ifdil, I. are the authors who have the most research related to mathematic
anxiety with each author producing 3 documents. Then Alizamar, A., Daharnis, D., Dondio, P., Erwinda, L., Fadli,
R.P., Rangka, I.B. and Refnadi, R. each produced 2 document works.

Subject Area
Mathematic anxiety is examined in various subject areas, but there are five subject areas that are most related. The five

subject areas are shown in the following table.

Table 4. Subject area with the publication topic of mathematic anxiety

No. Subject Area Total Document(s) Percentage (%)
1 Social Sciences 7 36,84
2 Physics and Astronomy 4 21,05
3 Computer Science 3 15,79
4 Psychology 3 15,79
5 Arts and Humanities 2 10,53

Based on table 4, it can be seen that social science is the largest subject area that is most related to the topic of
mathematic anxiety. This is followed by physics and astronomy in second place, computer science in third place,
psychology in fourth place and finally arts and humanities in the fifth place.

Country/territory
Based on the data obtained, it can be seen which countries are actively publishing documents related to mathematic
anxiety. There are nine countries that have publications related to mathematic anxiety which are summarized in the

following table.

Table 5. Countries that actively carry out publications about mathematic anxiety

No. Country/territory Total Document(s)

Indonesia 4
Ireland
Turkey
China
Malaysia
South Korea
Spain

Sweden

O 0 NI &\ Nk W
e e i N B A )

United States

Based on table 5, it can be seen that the topic of mathematic anxiety is most researched in Indonesia with four
documents produced. Ireland and Turkey produced two documents each. China, Malaysia, South Korea, Spain,

Sweden, and United States each contributed 1 document.

Data Mapping
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Data retrieved from Scopus related to mathematic anxiety resulted in 13 documents between 2014 and 2023. The data
was then exported into RIS format and imported into VOSviewer for analysis and visualization. Six main keywords were
found and there were nine relationships with a total relationship strength of 11 from the visualized data. Two clusters
were found from the six main keywords generated. The first cluster contains four main keywords, namely learning
systems, mathematics anxiety, mathematics achievement, and mathematics learning. The second cluster contains two

main keywords, namely elementary schools and primary schools.

Network Visualization
The network visualization shows the relationship between keywords that are interrelated, and the total strength of a
keyword used in research related to mathematic anxiety. Based on the existing data, the following visualization results

are obtained.

learning®ystems

mathematics learning

primaryschools

elementafy schools
mathematicsf@chievement

mathematic anxiety

9; VOSviewer

Figure 2. Network visualization

The visualization results in Figure 2 show that there are six main keywords found. The keywords in the network
visualization are displayed into two clusters. The first cluster is shown in red which contains four keywords namely
mathematic anxiety, mathematics learning, mathematics achievement, and learning systems. Then the second cluster is
shown in green which includes two main keywords namely primary schools and elementary schools. Each keyword has
a relationship with other keywords which can be seen in the following table.

Table 6. Keywords total link and link strength

No Cluster Keyword Link Link strength
1 Mathematic anxiety 4
2 ) Mathematics learning 4 6
3 Learning systems 3 4
4 Mathematics achievement 2 2
5 5 Primary schools 4 4
6 Elementary schools 1 1

Overlay Visualization
Overlay visualization is used to illustrate the distribution of document years from the data that has been retrieved with

the keywords displayed differentiated into dark and light. Overlay visualization can also explain the average document
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year of a keyword. The distribution of documents by year is divided into five main scales, so that the following

visualization is obtained.

learning®ystems

mathema’ learning

primargschools

elementafy schools
mathematics@chievement

matheniatie anxiety

& VOSviewer I
20190 20195 ,

Figure 3. Overlay visualization

Figure 3 shows the result of overlay visualization that illustrates keywords with different color spheres, ranging from
dark to light. Keywords with dark colors are elementary schools as the oldest document from the visualized data, which
is 2019. Then the light blue keyword is mathematic anxiety which was visualized in the middle of 2019. Keywords
primary schools, mathematics achievement, and learning systems are visualized in green indicating 2020. Finally,
mathematics learning is visualized in yellow which indicates 2021. The document data can also be illustrated through
the average annual document publication described in the following table.

Table 7. Average keywords publication year

No Keyword Year Average Publication Year
1 Primary schools 2019 2019.00
2 Mathematics anxiety 2019 2019.83
3 Learning systems 2020 2020.50
4 Mathematics achievement 2020 2020.50
S Primary schools 2020 2020.50
6 Machine learning 2021 2021.00

Density Visualization
Density visualization describes the distribution of documents through the two most visible colors, namely dark blue and

yellow. Based on the research data, the density visualization is obtained as follows.
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Figure 4. Density visualization

The visualization results in figure 4 show that the most used keyword is mathematic anxiety and then followed by
mathematics learning. Keywords mathematics achievement, learning systems, primary schools, and elementary schools

are visualized with similar colors.

Discussion and Conclusion
According to table 5, Indonesia is the country with the most publications related to mathematic anxiety. In line with
this, we found an interesting fact. Several studies were conducted in order to assess the mathematical ability of students
in various countries around the world, one of which was the Trends in International Mathematics and Science Study
(TIMSS). The studies found that average mathematics achievement score of Indonesian students is categorized as Low
International Benchmark. This achievement indicates that on average Indonesian students are only able to recognize a
number of basic facts but have not been able to communicate, relate various topics, let alone apply complex and (Hadi
& Novaliyosi, 2019). Also, according to (Udil et al., 2017) high mathematics anxiety can cause the lack of students’
metacognition process while solving the mathematics problem. Based on this information, it seems that Indonesia is

actively trying to solve the problems related to mathematic anxiety.

According to 2 and 3 we see that mathematics anxiety has a direct link with mathematics learning and both of them
has larger circle diameter than other keywords. The darker the yellow color, the larger the diameter of the circle, the more
frequent research on these topics increases, but if the color fades, blending into the background, the number of studies
about these topics will decrease (Nandiyanto & Al Husaeni, 2021). Therefore, research that modifies mathematics
learning technique might be a trend for future research.

Density visualization as shown in figure 4 gives us bright heatmap about mathematic anxiety and mathematics
learning, but no keywords shown about the therapy/method for overcoming mathematic anxiety. Also, we didn’t find
any heatmap about teachers or educators even some of documents that were used in this study also related with topic
such as teacher or educator. According to Udil et al (2017) it’s important for the teachers to consider students
mathematics anxiety to design and plan better mathematics learning. This phenomenon may be due to the lack of
research on those topics. These findings are expected to be used as input and to provide insight into new areas of

mathematical anxiety research.
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Recommendations
This research has explored information related to publications on mathematic anxiety. From the results of this study, it
can be seen that there are some topics that are less explored, for example the topic of therapy, the role of mathematics

teachers and mathematics learning. Future research may be able to contribute to developing these topics

Limitations of Study
One of the limitations of this study is that the source of data collection only takes from publications listed on Scopus.
There are some alternative sites that may be able to provide more data, such as Web of Science, PubMed, and

ScienceDirect.
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