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Abstract: It is necessary to map the results of previous studies to conduct new research. The mapping is to obtain 

information about the novelty of the research to be carried out. Then, it needs a mapping of what has been done by previous 

researchers. This study aims to map the studies that have been carried out around the world on difficulties in learning 

mathematics. This research is literature review research with the type of mapping. Data consist of 1,000 research articles indexed 

by Google Scholar from 2013 to 2022, which were collected with Publish or Perish software using the keywords difficulties in 

mathematics education. Mapping analysis was carried out using VOSviewer software that images were then interpreted. Mapping 

is done on learning difficulties in mathematics, difficulty in learning mathematics seen from the abstract with a minimum 

occurrence of 15 and 10, difficulty in learning mathematics is related to mathematical learning difficulty, difficulty in learning 

mathematics if it is seen as a relationship if mathematics is applied in studying science, difficulty in learning mathematics is related 

to the application of realistic mathematics education, and difficulties in learning mathematics related to instruction. The results 

showed that difficulties in learning mathematics focused on mathematical concepts, applying mathematics in science, word 

problems, unclear instructions, limited time, and students' mathematics anxiety and ability.   

Keywords: difficulty in learning mathematics, mapping literature review, Publish or Perish, VOSviewer. 

Cite this article as: Rasmuin. (2022). Difficulties in mathematics education (mapping literature of international metadata 

in the last 10 years). Challenges of Science. Issue V, 2022, pp. 72-81. https://doi.org/10.31643/2022.09      

Introduction 

Education has an important role in the progress of a country. This is because the quality of 
education describes the quality of the next generation of the nation. In other words, the quality of 
education must be increased to create a quality generation in the future. The quality of education can 
significantly increase productivity in terms of the economy (Jamison et al., 2007). This means that quality 
education has an important role in the progress and survival of the community, especially the nation's next 
generation. The quality of education is also a general indicator of the development of society at a certain 
time and it is considered to be a feature of the progress of a country (Bakhtiyarova, 2019). Therefore, it is 
necessary to increase the quality of education for the next generation of a good nation.  

Improving the quality of education appropriate with the development of technology. Improving the 
quality of education needs research. The aim is to find out which parts need and do not need to be 
improved to get a better quality of education. The benefit of research is for developing the education 
system  (Basu, 2020). It agrees with the research of Weinert & De Corte (2001) that educational research 
can be used to develop technology in the learning process, facilitate teachers, train student learning 
competencies, design learning models, and other educational research.  

Research of education has the aim to improve the quality of education in a better and more 
renewable direction. This is also appropriate with the technology development. Therefore, educational 
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research contains novelty and can be used to achieve a better quality of education. Educational research 
can be used to develop and test new ideas and methods in the learning process (Maruyama & Deno, 1992). 
In addition, the results of educational research are used to make new policies related to education 
(Bransford et al., 2009). 

There is much educational research that has been done in the world and it covers various aspects 
of education. Therefore, it is necessary to map various aspects that have been carried out by previous 
research. This aims to make it easier to see aspects of education that will be improved in quality. Research 
mapping can be useful for determining strategic planning in certain disciplines. It is like planning leads to an 
increase in the quality of better education (Sedighi & Jalalimanesh, 2014). In addition, the benefits of 
research mapping are the basis for the latest research to improve the quality of education  (Kitchenham et 
al., 2011).  

The mapping of educational research also applies in terms of improving the quality of mathematics 
education. Improving the quality of mathematics education can be done by utilizing the research on 
mathematics education that has been done. Based on the research on mathematics education that has 
been carried out, it is necessary to map the students’ difficulties in mathematics learning. Mapping aims to 
find out which aspects or parts need to be improved in quality. The factor that affects the quality of 
education is the need for innovation in the learning process from various aspects (Lysenko & Zharinova, 
2021). Innovations and improvements in various aspects of mathematics education aim to ensure that 
mathematics education has good quality in terms of teaching and methodology, the quality of educators’ 
support, and education service providers (Bakhtiyarova, 2019). One aspect of mapping mathematics 
education which aims to develop the quality of mathematics education is that there are difficulties in 
learning mathematics. Some of the students’ difficulties in learning mathematics are students who feel 
difficult in basic material and it being carried over to higher education. Consequently, students will 
continue to have difficulty learning mathematics (Lima et al., 2019),  students also have difficulty in 
formulating mathematics models in problem solving in algebra (Flores, 2018; Jupri & Drijvers, 2016), 
students feel difficult to do mathematical proofs (Sabri & Minggi, 2014), students do not like to read long 
problems solving so they feel difficult to solve them (Phonapichat et al., 2014), and students have difficulty 
in calculating, sorting information, understanding concepts, and complete contextual test items (Retnawati 
et al., 2017).  

Mapping research in mathematics education is not only useful for knowing aspects that need to be 
updated in order to improve its quality, it is also useful for knowing what actions will be taken to increase 
the quality of mathematics education. Actions in mathematics education to improve the quality of 
education can be done by providing innovations or problem solutions to overcome students' difficulties in 
learning mathematics. Therefore, it is necessary to map out the difficulties in learning mathematics 
experienced by educators. This study aims to map the studies that have been carried out around the world 
on difficulties in learning mathematics. 

Research Methods 

This research is literature review research with the type of mapping. Data consist of 1,000 research 
articles indexed by Google Scholar from 2013 to 2022, which were collected using the Publish or Perish 8 
software. This software was downloaded from https://harzing.com/resources/publish-or-perish. Then 
install it on a Microsoft Windows system. The first step after installing this software is to search for articles 
according to the criteria. In this study, the search was carried out using the keyword "difficulties in 
mathematics education", which was saved in RIS format in the period 2013-2022. There are 1000 research 
articles.  

After all, the list of articles is displayed, then proceed with analyzing the map from the VOSviewer 
application software. Open the application and will appear as in Figure 1. 

Based on Figure 2 there are three options. Then select "create a map based on text data" and select 
"next". When choosing next, by using data with the type of RIS, and then choosing the field and full 
counting methods, the minimum occurrence of 10 and 60% of relevant topics, and an image of research 
trends over the last 10 years is generated. There are 2 variations of the selected field, there are the titles 
and abstracts of the mapped research. Based on Figure 1, the next step is to select "Create Map" it will 
appear as shown in Figure 2. 
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Figure 1. Appearance of the application Figure 2. The appearance of Create map 

Research Results 

Based on the results of the mapping difficulties in mathematics education (a mapping of the 
literature of international metadata in the last 10 years), the following results were obtained. 

Figure 3. Mapping in research that focuses on learning difficulties in mathematics 

Figure 3 shows that the results of mapping in research that focuses on learning difficulties in 
mathematics produce related keywords such as challenge, mathematical problem, mathematical difficulty, 
mathematics education, risk, use, concept, science, research, review, case study, role, impact, intervention, 
investigation, analysis, technology, development, and geometry. By using the words that appear, it can be 
interpreted that research trends related to student difficulties in learning usually use an analytical approach 
to problem solving difficulties, can be in the type of literature review or case study. From the difficulty 
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investigations carried out, the trend of difficulties and challenges in learning mathematics is related to 
mathematical concepts, the use/role of mathematics in science, and a topic that is often considered 
difficult is mathematics. To overcome these difficulties in mathematics learning, follow-up is carried out 
with developments to minimize the impact of these difficulties on learning success.  

The next analysis is an analysis using abstract with a minimum occurrence 15 and a minimum 
occurrence 10. The results of the mapping with a minimum occurrence 15 are presented in Figure 4. 

Figure 4. Mapping with a minimum occurrence 15 

Figure 4 presents the mapping of difficulties in learning mathematics using research abstracts with 
a minimum occurrence 15. The results presented are related to mathematics, student, teaching, concept, 
article, realistic mathematics education, part, student difficulty, mathematics teacher, researcher, science, 
cause, field, analysis, factor, mathematical difficulty, risk, child, mathematical difficulty, and special 
education. Based on these things, the students’ difficulties in learning mathematics do not only come from 
these students but also other factors such as mathematics teachers, the learning process, and also from 
mathematics which has various levels of difficulty. Therefore, it takes analysis and research on factors, 
causes and other related matters by researchers to get a solution. Solutions that can be used such as 
realistic mathematics education and special education that are appropriated with the students’ difficulties 
in learning mathematics.  

The next analysis is mapping mathematics educational research seen from the abstract with a 
minimum occurrence 10. The results are presented in Figure 5. 

Figure 5 shows more things that related to students' difficulties in learning mathematics than using 
minimum occurrence 15. Mapping on minimum occurrence 10 shows that difficulty in mathematics 
education is related to relations, mathematical learning difficulties, mathematical difficulty, challenge, 
cause, chance, mathematics anxiety, mathematics education research, engineering, technology, science, 
mathematics problem, teaching mathematics, approach, identification, ability, word problem, fraction, 
probability, algebra, function, misconception, question, implication, time, challenge, instruction, task, and 
realistic mathematics education. Based on these results, it is illustrated that several topics in mathematics 
that are considered difficult by students are probability, algebra, function, and fraction. These difficulties 
occur due to word problems, misconceptions, time constraints, and unclear instructions. In addition, the 
presence of mathematics anxiety also affects students' difficulties in learning mathematics. Students' 
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difficulties in learning mathematics can be overcome by using mathematics education research, applying 
realistic mathematics education and by using technology and science that continues to develop.  

Figure 5. Mapping with a minimum occurrence 15 

The next mapping focuses on the relationship in terms of mathematical learning difficulty. The 
result is presented as in Figure 6. 

Figure 6. Mapping focuses on the relationship in terms of mathematical learning difficulty 

Figure 6 shows the relationship in terms of mathematical learning difficulty. Some keywords related 
to this are difficulty, mathematical difficulty, intervention, child, mathematics anxiety, risk, child, 
instruction, chapter, university, word problem, cause, focus, technology, time, teacher education, ability, 
process, function, effect, approach, and implication. Based on this mapping, it is interpreted that 
mathematical learning difficulty is caused by several factors such as mathematical difficulty, word 
problems, time constraints, learning processes, and students' internal factors such as mathematics anxiety 
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and ability. One of the solutions offered from these problems is using technology in the development of the 
mathematics learning process.  

Mapping of difficulty in learning mathematics when viewed in relation to mathematics being 
applied in studying science is presented in Figure 7. 

Figure 7. Mapping of difficulty in learning mathematics when viewed in relation to mathematics being 
applied in studying science 

Figure 7 shows several things related to the difficulty of learning mathematics if mathematics is 
applied in studying science. There is student difficulty, difficulty, technology, data, engineering, cause, 
relationship, course, university, instruction, time, chapter, review, algebra, nature, role, process, 
implication, misconception, teacher education, approach, effect, article, ability, and mathematical 
difficulty. Based on the keywords, it can be interpreted that the difficulty of learning mathematics if it is 
applied in studying science is influenced by student difficulty, instruction, misconception, mathematical 
difficulty, and ability. The application of mathematics in studying science is closely related to engineering, 
technology, data, and algebra.  

Figure 8.  Mapping of learning mathematics related to the application of realistic mathematics education 
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Next mapping is the difficulty of learning mathematics related to the application of realistic 
mathematics education which is presented in Figure 8. 

Figure 8 shows the difficulties of learning mathematics related to the application of realistic 
mathematics education. It related with mathematical problem, mathematical difficulty, ability, approach, 
effect, student difficulty, child, difference, process, task, RME, fraction, and focus. This can be interpreted 
that learning mathematics with the application of realistic mathematics education is widely applied to 
facilitate learning the material, especially fractions. In addition, the students’ difficulties that can be 
anticipated by applying realistic mathematics education such as mathematical problems, mathematical 
difficulties, and student difficulties. Therefore, realistic mathematics education needs precise and focused 
approach.  

The last mapping is the difficulty of learning mathematics related to instruction. The results are 
shown in Figure 9 

Figure 9. Mapping the difficulty of learning mathematics related to instruction 

Figure 9 shows the mapping of the difficulties experienced by students related to instructions. It is 
related with instruction, mathematics instruction, challenge, chapter, technology, mathematics anxiety, 
mathematical learning difficult, word problem, mathematics anxiety, mathematics education research, 
special education, fraction, role, science, data, chapter, time, child, intervention, impact, risk, and relation. 
It illustrates that the students’ difficulties related to instruction in mathematics learning are influenced by 
obstacles in mathematics instruction, mathematical learning difficult, word problems, and mathematics 
anxiety. It needs mathematics education research and the role of technology to determine the resolution of 
students' difficulties in learning mathematics related to the instruction. 

Research Discussions 

Mapping of educational research, especially in mathematics education research, in this study 
provides mapping results about learning difficulties in mathematics, difficulties in learning mathematics as 
seen from the abstract with a minimum occurrence 15 and 10, difficulties in learning mathematics in terms 
of mathematical learning difficulty, difficulties in learning mathematics when viewed in relation to 
mathematics applied in studying science, difficulties in learning mathematics related to the application of 
realistic mathematics education, and difficulties in learning mathematics related to instruction.  

One of the mapping results in this study is mathematics difficulty. One of the factors that it is a 
disability. Differences in mathematics ability make differences in abilities in mathematics learning 
outcomes. Students with mathematics disabilities have low results in mathematical cognition tasks (Geary 
et al., 2007). This is because students have the inability to coordinate various kinds of basic mathematical 
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knowledge (Karagiannakis et al., 2014). It can be seen from the results of the mapping which shows that 
one of the difficulties experienced by students is the word problem. The students’ difficulties in 
mathematics learning such as solving word problems and using concepts (Yulita & Ain, 2021). One of 
solution to this problem is the guidance or special education according to the conditions of each student. 
This is in accordance with the research results of Fuchs et al (2005) that mathematics difficulty can be 
minimized by providing guidance that is appropriated to the mathematics domain. 

The mapping which presents the mapping of difficulties in learning mathematics using research 
abstracts with a minimum occurrence of 15 also relates the causes of difficulties in learning mathematics 
that is not only from student’s factors but also mathematics teacher’s factors. Teacher’s factors in 
mathematics difficulty such as not directing students to ask questions, lack of skills, lack of understanding 
of student conditions, something wrong with teaching and learning methods, and learning tools. While the 
student’s factors such as lack of awareness to learn, students' fear, impaired memory and reasoning, and 
psychological factors (Munawarah & Surya, 2017; Yulita & Ain, 2021). The psychological factor found in the 
mapping results of this research is math anxiety. Mathematics anxiety can become an acute disorder in the 
mathematics learning process and result (Baten et al., 2019). In addition, high math anxiety has an impact 
on low motivation to learn mathematics (Pollack et al., 2021). Indirectly, mathematics anxiety affects 
students' mathematics learning. There is a negative correlation between math anxiety and learning 
outcomes (Sherman & Wither, 2003). This means that the higher level of mathematics anxiety then the 
lower of the students' mathematics learning outcomes. In other words, the students will have higher level 
of mathematics difficulty.  

Mathematics difficulty can also as a result from the application of mathematics with other subjects. 
Learning mathematics does not only standalone but is also related to other sciences such as science. As 
illustrated in the results of the mapping of this research, there are difficulties in learning mathematics if it is 
applied in studying science. Linking mathematics learning with science in higher education requires great 
effort (Matthews, 2011). This is also one of the causes of obstacles for some students so that they feel 
difficult in learning mathematics. In addition of its relationship with science, mathematics is also the basis 
and has a close interaction with modern science that supports technological developments (Vázquez, 
2001). Hyslop & Lewis (1970) also stated in his research that the learning of mathematics and science 
involves technology in the process.  

Based on mapping in this research, one solution that arises from mapping mathematics difficulty is 
realistic mathematics education. According to Nurfadilah et al (2021), learning using realistic mathematics 
education is more effective in improving students' problem-solving abilities. This is also in line with 
research from Cendekiawaty & Sugiman (2020) that RME can improve students' abilities, especially in 
fraction problem-solving. This is also in accordance with the results of the mapping of this research related 
to the application of realistic mathematics education that one of the materials considered difficult for 
students and the need for the application of realistic mathematics education is a fraction. In addition, 
realistic mathematics education is not only improving problem-solving abilities but also increasing students' 
self-efficacy (Ulandari et al., 2019).  

Based on the discussion of the results of the mapping difficulties in mathematics education 
research, other studies are still needed related to efforts to overcome student difficulties. This is because 
mathematics difficulties faced by students will be more complex in the future. In addition, more specific 
studies are needed on the diagnosis of students' learning difficulties in mathematics and strategies for 
using mathematics in other fields like science. Mathematics not only has a role in science and technology 
but also in the development of science, both natural and social sciences with various conditions (Jazuli, 
2021). 

Conclusions 

Research mapping is an important thing as the basis for further research. Based on the results of 
mapping of the research that has been carried out around the world about difficulties in learning 
mathematics indexed by Google Scholar in 2013 to 2022, mapping is done on learning difficulties in 
mathematics, difficulty in learning mathematics seen from the abstract with a minimum occurrence of 15 
and 10, difficulty in learning mathematics is related to mathematical learning difficulty, difficulty in learning 
mathematics if it is seen as a relationship if mathematics is applied in studying science, difficulty in learning 
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mathematics is related to the application of realistic mathematics education, and difficulties in learning 
mathematics related to instruction. The results showed that difficulties related to learning mathematics 
focused on mathematical concepts, the use/role of mathematics in science, word problems, unclear 
instructions, time constraints, and students' mathematics anxiety and ability. 

Mapping difficulties in mathematics education are expected to be a reference for future research 
on mathematics education. Further research is especially useful for overcoming various kinds of difficulties 
in mathematics education and innovations in the mathematics learning process. It is also related to the 
relationship of mathematics with other fields besides science and technology. 
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