Students' Interest in Learning Mathematics: Literature Review
Ana Muliyana1, a) Ariyadi Wijaya1,b), Wahyu Setyaningrum 1, c)
Author Affiliations 
[bookmark: _Hlk112105954]1Department of Mathematics Education , Yogyakarta State University, Colombo Street, Yogyakarta, Indonesia

Author Emails
 a) muliyanajait@gmail.com
b) a.wijaya@uny.ac.id 
c) wahyu_setyaningrum@uny.ac.id 
Abstract. Interest in the learning process is very important for every student, because if students are not interested in one of the lessons at school, it will be difficult for students to follow each lesson that takes place, especially in mathematics learning where students' interest in learning mathematics still requires more attention. Thus, this literature review was conducted to find out what factors influence students' interest in mathematics. This study reviewed 80 articles to analyze interest in learning mathematics viewed from three contexts, namely; level of education, instruments used, and factors that influence interest in learning such as methods/approaches/models or media used in learning, the role of teachers and the role of parents. research results show that; a) increasing students' interest in learning mathematics has started from elementary school to high school; b) the instruments used in assessing student interest in learning are several, namely, test instruments, multiple choice test, questionnaires, observations and interviews; c) students' interest in learning can be influenced by the methods/ approaches as well as the media used in learning, gender, teachers, and parents. This finding is expected to be useful for researchers and teachers, to help increase students' interest in learning mathematics.
introduction
Education is one of the most important needs for the progress and development of a country. In Indonesia, education is very important for survival, so every human being is required to attend education for 12 years. According to Pemerintah Pemerintah No. 57 Tahun 20211 states that education is a conscious and planned effort to create a learning atmosphere and learning process so that students actively develop their potential to have religious spiritual strength, self-control, personality, intelligence, noble character, and skills needed by themselves, society, and society. nation and state. 
Mathematics is a subject that must be studied by students from elementary school to university. According to Sumeda2 explained that mathematics studies patterns, structures, spaces and changes. Learning mathematics can also make students think more creatively, systematically, logically, and critically. Therefore, mathematics needs to be learned by students from an early age.
Success in realizing an education requires a learning process. One of the factors in the learning process is in oneself, so that to achieve success in the learning process it is necessary to have an interest in learning. According to Sumarmo, interest in learning can arise in oneself or encouragement from others. Meanwhile, according to Slameto2–4 states that interest is an interest, a sign of liking5 and wanting to have something or an activity according to one's own desires. In addition, according to ledun6 said that interest can increase curiosity and have a sense of pleasure and enjoyment.
Interest in the learning process is very important for every student, because if students are not interested in one of the lessons at school, it will be difficult for students to follow each of these lessons. If student doesn't have an interest in learning to eat, you won't be enthusiastic about going to school. So according to Efendi dan Praja7 said that if students learn with interest it will be better than learning without interest. Interest will cause the attraction of something so that it will do anything to achieve or get what he wants. According to Hurlock8 said that (1) interest can affect an ideal that students want, (2) interest can be a driving force for students to carry out activities, (3) interest can improve student achievement and learning outcomes, (4) interest can provide satisfaction to students in carrying out an activity.. 
Interest in learning is an important trait for students to have. Hurlock8 says that 1) interest affects the form and intensity of ideals, for example people who are interested in mathematics will aspire to become mathematicians, who are great, or become people who are experts in mathematics, 2) interest can serve as a strong motivator, students who are interested in mathematics will be encouraged to do activities related to mathematics, 3) achievement is always influenced by the type and intensity of a person's interest, students who are interested in mathematics will try to get good grades in mathematics, 4) interest creates satisfaction, students tend to repeat activities related to their interests. 
Interest in learning does not grow by itself, especially since birth. According to Djaali9 interest is a high tendency of the heart towards something. Interest does not arise alone, there is an element of need. Meanwhile, according to if students realize that learning is a tool to achieve several goals that they consider important, and if students see that the results of their learning experiences will bring progress to themselves, they will most likely be interested in learning them. From this opinion, it can be concluded that so that students have an interest in learning, then give awareness to students that learning brings progress for themselves. Then according to Singers, the factors that influence the emergence of interest in learning are 1) the lesson will attract students if there is a relationship between the lesson and real life, 2) the assistance provided by the teacher to his students in achieving certain goals, 3) the opportunity given by the teacher to students to play an active role in the teaching and learning process, 4) the attitude shown by the teacher in an effort to increase student interest, the attitude of a teacher who is not liked by certain students will reduce students' interest and attention to the subjects taught by the teacher concerned.
From this study, researchers are interested in systematically reviewing students' interest in learning mathematics in schools throughout Indonesia. Here are three questions by which this literature review is based:
How are students' interest in learning mathematics at the elementary to high school level?
What are the tools/instruments used to measure students' interest in learning mathematics? 
What are the factors that influence students' interest in learning mathematics?
METHOD
The method used in this research is the Systematic Literature Review (SRL), where the researcher searches for a comprehensive digital database that is widely used for information relevant to students' interest in learning mathematics. In conducting the review, the authors used items using the Preferred Reporting Items for Systematic Review and Meta Analysis (PRISMA)10. The steps used are as follows; (1) identify topics and search for relevant topics or articles; (2) documents are screened to identify articles that match the topics raised; (3) check the feasibility of the articles that have been submitted; (4) reviewing, analyzing, synthesizing and describing the article documents that have been collected. 
Based on these steps, the researcher conducted a review to select relevant articles. During the review, the selected articles were analyzed using the following keywords: (1) author (focused on research conducted in Indonesia), (2) articles published from 2014 to 2022, (2) titles, (3) research subjects taken from elementary school to high school level (4) diagnostic tools/instruments, and (5) findings. The flow of the literature search process in this study is as follows:
1. The first stage, the researcher collects journal articles on the Crossref website with the help of the Publish or Perish application. Keywords entered into the search box include “interest in learning mathematics” limiting articles from 2014 to 2022. When keywords are entered, a thousand articles will appear on the publish or perish application screen. At this stage, reports will be identified based on publication limits and rank based on the Publish and Perish application. Articles published between 2014 and 2022 and ranked within 200 are eligible to enter the second stage, while articles outside the publication year and rank will be discarded. In addition to the limitations of article publication and rank, themes are also identified based on similarity, title, abstract, keywords, and topic. At this stage, the articles produced tend to be broad. Then it needs to be filtered again at the next stage 
2. The second stage, the researcher checks "are there any articles with the same title?" and after being identified the researcher found as many as 80 articles with the same title and then chose the one that had a higher rank than the other articles. Then the 120 articles that passed were entered into the next stage, namely the screening of titles and abstracts. 
3. The third stage, screening, where all articles that have been identified based on titles, abstracts, and keywords that are relevant to the topic discussed are downloaded. In this section, the title chosen does not use the word synonymous with “literature review” or literature review. Articles with potentially irrelevant abstracts will be discarded. In this case, the word “irrelevant” means that the research objective is not in accordance with the research focus and includes the level of education that is not the focus of this research (for example, research conducted at the university level). At this stage, 33 journal articles were excluded and 87 articles were included in the next stage.  
4. The fourth stage, after selecting based on the title and abstract, the 87 articles were reviewed based on the data used. Articles that do not meet the use of text studies without relevant data are not included in the focus of this research. Then the article is assessed based on the completeness of the contents of the article to get the feasibility and suitability of the topic and whether it is still used or not. In this last stage, 80 articles were selected. 
In summary, the flow of article selection is presented in Figure 1. 
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Figure 1. Literature Selection Process Flow 

research result 
Education Level of Students' Interest in Learning Mathematics 
Several articles have discussed the interest in learning mathematics at various levels of education. The level of education for interest in learning mathematics is presented in Table 1 where based on this table, researchers obtained as many as 56.25% came from junior high school. This shows that efforts to increase students' interest in learning mathematics are carried out at the junior high school level. While at the high school level it is 20% and research on student interest in learning is at least carried out at the elementary school level. Based on the literature that has been done  
Tabel 1. Percentage of education level
	Variable
	Category
	Number of Articles
	Percent

	Level Education 
	Elementary School
	16
	23.75%

	
	Junior High School
	45
	56.25%

	
	High Schoo
	19
	20%


	
This literature review found that the condition of students' interest in mathematics was already low starting from elementary school. Based on research conducted by Subekti11 it was found that students' interest in learning mathematics in elementary schools was still very low, this was caused by students being less interested in counting and doing math problems because they considered mathematics as a difficult subject. The same thing was also found by Pramudya12 even in his research it was said that students who did not have an interest in mathematics did not pay attention to the teacher. Although, most students do not like mathematics, there are some students who have an interest in learning mathematics. Students who have an interest in student learning are influenced by the learning style, method or approach used by the teacher, and the condition of the class. At the junior and senior high school levels, interest in mathematics was still low and the same factors were found. 
Instruments for Assessment of Students' Interest in Learning Mathematics
In measuring and identifying students' interest in learning mathematics, an instrument for assessing interest in learning mathematics is needed. The instruments found in this literature review are essay test sheets, multiple choice, interviews and questionnaires. The frequency of each instrument is presented in Figure 1. Based on the results of the literature review conducted by the researcher, the most widely used instrument is the questionnaire, which is 69 of the 80 articles reviewed. In the second order, the most widely used instrument is observation as many as 23 and the third rank is the test instrument as much as 6. While the instrument that is the least and rarely used is the test instrument in the form of multiple choice, which is 1 instrument. 


Figure 2. Graph of the instrument of interest in learning mathematics

Instruments of students' interest in learning mathematics using questionnaires or questionnaires are commonplace. Questionnaire or questionnaire is one instrument that can be used in assessing student interest in learning. Questionnaires are a number of written questions that are used to obtain information from respondents in the sense of reports about themselves or things they know13. The second most widely used instrument is observation. Class observations are carried out using the observation sheet that has been made. This observation aims to obtain a careful description of students' interest in learning when the model is carried out learning the NHT type, then documenting the test results and taking photos of the learning process so that it can be the basis for reflection activities14. In addition to questionnaires and observations, the instruments found in this review to measure interest in learning are essay tests and multiple choice test. However, from 7 studies that used tests as an instrument to measure interest in learning, it was not explained in detail why they preferred to use test sheets. However, although researchers have used test sheets to measure students' interest, the seven studies also used questionnaire sheets to find out in more detail how students' interest in mathematics was
From the review conducted in assessing the level of students' interest in learning mathematics, there are several indicators used to assess the level of students' interest in learning mathematics. Several articles reviewed, to score interest in learning mathematics, refer to the scoring rubric for indicators of interest in learning mathematics. Where of the 80 articles reviewed, 20 articles present and explain the indicators used in their research. Indicators of interest in learning mathematics in general are liking/pleasure of mathematics, involvement, curiosity, and responsibility. Of the 80 articles reviewed, it was found that not all authors presented the reliability and validity of the evidence. Several studies that provide evidence have correlated items with indicators of interest in learning mathematics. 
Factors Affecting Students' Interest in Learning
Interest in learning is an important trait for students to have. Hurlock says that 1) interest affects the shape and intensity of ideals, for example, people who are interested in mathematics will aspire to become mathematicians, who are great, or become experts in the field of mathematics, 2) interest can serve as a strong motivator, students who are interested in mathematics will be encouraged to do activities related to mathematics, 3) achievement is always influenced by the type and intensity of one's interest, students who are interested in mathematics will try to get good grades in mathematics, 4) interest creates satisfaction, students tend to repeat activities related to their interests.. 
Interest in learning does not grow by itself, especially since birth. According to Djaali9 interest is a high tendency of the heart towards something. Interest does not arise alone, there is an element of need. Meanwhile, according to Slameto9 if students realize that learning is a tool to achieve several goals that they consider important, and if students see that the results of their learning experiences will bring progress to themselves, they will most likely be interested in learning them. From this opinion, it can be concluded that as written by Nevi15, so that students have an interest in learning then give awareness to students that learning brings progress for themselves. In increasing students' awareness, of course, a method, method, and factor is needed where from the literature review conducted, it is found factors that influence students' interest in learning mathematics such as the method/approach used, learning media used, age of students, gender, teachers and parents.
Based on 80 articles that have been reviewed, one of the most widely discussed factors to increase students' interest in learning mathematics is the method/model or approach used during learning which is presented in Figure 3. widely used to increase students' interest in learning by using a cooperative method/approach.
The application of certain models or methods does not always show positive results. Several articles by as written  seperti ditulis oleh Nevi15, Annis16 found that the approach used was not effective when viewed from the point learn math. The causes of the effectiveness found include Alderman15, of view of personal interest Students develop slowly over time, another factor is the application of the approach or method used is very short which causes students to be unfamiliar with the new method given and students' emotional conditions are still carried away from the previous method. Although some articles show non-positive results, most of the use of certain methods which support student activity shows that these methods can increase student interest in learning. 
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Figure 3. Graph of interest in learning mathematics

The second factor that is most often used to increase students' interest in learning mathematics is using learning media in the classroom. All articles reviewed use media in learning such as  Prayatna17, Istikomah18, Warsito5 show that the use of media in the classroom has a very good influence. The learning media found in this review are presented in Figure 4. In developing the media that will be used in classroom learning, from the reviews carried out, it is necessary to pay attention to several things, such as, 1) Teachers as educators need to know the level of interest in learning in each following the learning process, so that teachers can provide appropriate assistance to students so that the learning process can later be goes well. 2) In the process of learning mathematics, students need to be given creative ideas in the learning process such as in the use of media. With the media can be an alternative. 
As for some positive things found with the application of these learning media, among others; students have a sense of pleasure in participating in mathematics learning, students pay more attention and concentration on mathematics, students have the will to learn mathematics, students have more confidence in learning mathematics. 
Another factor that was found to influence students' interest in learning was the gender of the students. Based on research conducted by Fitrianti19 it was found that the average percentage of female students' interest in learning was greater than that of male students (62% > 55%) so it could be concluded that female students' interest in learning was slightly better than male students' interest in learning mathematics. Most of the female students have made more efforts to realize the desire to learn mathematics than most of the male students. 
Another factor that is no less influential is the teacher. Nagur20 din his research states that the teacher's humorous attitude and always motivates students can make students feel comfortable following learning. The same thing is also shown Asih21 dan Yana22 stated that the teacher's role was very important in increasing students' interest in learning mathematics.
The last factor found is the role of parents. Research by Arvalinda23 dan Yuniar24 shows that the role of parents is very important in growing students' interest in learning. The support given by parents to students in the student learning process fosters student motivation and interest and students become more attentive to their lessons. The same thing was also stated by Subekti, etc.25 the condition of assisting children in learning can also affect the process of learning interest in a child.
DISCUSSION
Researchers have explored students' interest in learning mathematics where students' interest in learning mathematics affects many things. This systematic review aims to review the development of factors that influence students' interest in mathematics, identify what researchers have discussed and research gaps. Despite the small sample of this review study, this article contributes to students' interest in learning mathematics. The results show that efforts to increase students' interest in mathematics are available for elementary to middle school. 
First, most of the research focuses on the end result of students' interest in learning mathematics in learning mathematics. In particular, although the researchers found efforts to increase students' interest in learning mathematics  difficult because students think that mathematics is an unpleasant subject and difficult to understand (Farida26; Friantini27), researchers have attempted to explore their interest in learning mathematics and apply their affective development in the early stages of classroom learning. However, this is not a reason to suggest elementary and secondary schools to be the only important stage for students to grow their interest in mathematics, and further research is needed to enrich and deepen the literature on efforts to increase students' interest in learning mathematics that is suitable for learning mathematics. primary and secondary schools (Vernando28; Mashuri29;Kencanawaty30). Thus, researchers and practitioners can find suitable resources for the trajectory of increasing student interest in mathematics. 
Second, more assessments of student interest in learning should be developed to understand the process of student interest in mathematics being applied in classroom learning. The researcher observed that all tests were designed for a particular domain, and most of them used a framework of indicators of mathematical learning interest such as (1) feelings of pleasure, (2) student interest, (3) attention and (4) student involvement. Researchers also found studies that used a slightly different set of two indicators: cohesiveness and discipline in learning. 
Finally, regarding the factors that influence students' interest in learning mathematics. Researchers found the method/approach used, the learning media used, the age of the students, gender, teachers and parents. This finding is also supported by research conducted by Simbolon31 which states that the factors that can influence students' interest in learning include (1) motivation, (2) family, (3) teachers, (4) adequate facilities and infrastructure, and (5) Friend. From the review conducted, researchers have attempted to increase student interest in various ways. The use of learning media and changing learning methods in the classroom from conventional to student-centered methods has a positive impact and can support increasing student interest. However, regardless of the use of media or methods used, the role of parents and teachers is something that cannot be ruled out. Frianti9 stated that teachers should pay more attention to students' interest in learning during learning, especially in learning mathematics which is usually a subject that students do not like. in learning mathematics students are less interested in learning. 
Furthermore, Rizki32 stated that the way parents educate their children has a big influence on their children's learning. Parents who do not pay attention to their children's education can cause children to be less successful in learning. Both of these factors, teachers and parents are still not paid attention to. This can be seen from the lack of research that specifically discusses this matter. So, through research, further research is needed so that the role of parents and teachers is maximized in increasing students' interest in learning mathematics. This finding aims to help researchers about what factors influence students' interest in learning and what things need to be developed in the next research. 

Limitations
This review has limitations. In particular, the literature reviewed only emphasizes the school level, interest in learning and the factors that influence students' interest in learning mathematics and only within the scope of education in Indonesia, but most studies emphasize the use of methods/approaches or media used to see the final results of interest in learning. students without paying attention to the process experienced and other influencing factors. Furthermore, there are no studies that discuss the factors that influence students' interest in learning mathematics at all levels of education. In further research, increasing student interest in learning needs to be considered through the role of parents, teachers and students' environment. 
 CONCLUSION 
This systematic review reviews the factors that influence students' interest in mathematics and identifies research gaps. Interest in learning mathematics improves the quality of education, thus this affective ability must start at home where parents have an important role in supporting students' attitudes to learning and continue with schools where teachers have an important role in building supportive classroom conditions to increase student interest in learning at school. mathematics. Applicati on interest in learning mathematics in educational practice can occur in various aspects, some research focuses on how to improve the final result of student interest in learning without paying attention to other factors that play an important role in increasing interest in learning. 
 In summary, students' interest in learning has been applied from elementary school to high school. Various ways have been attempted to increase interest in learning mathematics. Most of them use learning approaches or methods. Some use aids such as teaching aids or learning media. Finally, most articles show that the use of methods and media can help increase students' interest in learning mathematics. However, it is necessary to expand the research in terms of external factors such as teachers, and parents to expand the literature. 
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