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Abstract. Mathematical literacy is an important ability to solve everyday life problems. Students are expected not only have the ability to count, but are able to use their knowledge optimally. The aim of this study is to analyze the difficulties of junior high school students in solving mathematical literacy problems. The research method is a qualitative descriptive approach with the number of junior high school students. Data were collected by tests and in-depth interviews. Tests were used to analyze students' difficulties in solving mathematical literacy problems. The unstructured interviews were conducted to explore the difficulties experienced by students. The results showed that the students have difficulties in recognizing the information needs, difficulties in using strategies to determine solutions and difficulties in processing information to make conclusions.
Introduction
In everyday life, students face problems related to society, work, and others. Many of these problems are related to the application of mathematics. Good math skills can help students to solve these problems. The demands of students' abilities in mathematics are not only having the ability to count but also the ability to think logically, critically, and systematically in problem solving. Solving this problem is not only a routine problem but also a daily problem. This mathematical ability is known as mathematical literacy ability. Students who has mathematical literacy skills does not only understand mathematics but is able to use it in solving daily problems.
This is related to the NCTM statement (2000) which stipulates five standard process skills that students must master in mathematics learning, namely problem solving, reasoning and proof, connection, communication, and representation [1]. These skills are skills that are very likely to be instilled in students through learning mathematics. Thus, we can say that learning mathematics is one of the important aspects of fostering a society that is able to survive in the global era.
Every topic in mathematics is related to one another, so that students have difficulty learning mathematics. The difficulty in solving story problems can be proven by their mistakes in doing the exercise. Students often make mistakes changing story problems into math sentences. So that not in accordance with problem solving taught by the teacher.
Literacy in general has four aspects, namely reading, writing, speaking, and listening or listening but in this study, it is focused on reading and writing, especially mathematics [2]. Mathematical literacy in mathematics learning is a standard that must be mastered by students in improving student skills. Mathematical literacy is the individual's ability to formulate, use, and interpret mathematics in various contexts including the use of concepts, procedures, facts. OECD states that there are three keywords for mathematical literacy, namely: formulating, using, and interpreting. The three words are then supported by adverbs, namely various contexts [3]. One of the benefits of mathematical literacy skills is to predict phenomena and understand the role of mathematics in the world. Another aspect that cannot be separated from mathematical literacy skills is mathematical reasoning and the use of mathematical concepts, procedures, and facts.
Furthermore, what is meant by the definition of mathematical literacy is an individual who is able to (1) identify opportunities to use mathematics; (2) formulating contextual problems into mathematics; (3) applying mathematical concepts, facts, procedures, and reasoning to obtain conclusions, (4) evaluating mathematical solutions into the context of real life problems[4].
According to Shiel, Perkins, Close & Oldham, PISA is an international assessment or assessment that assesses the knowledge and skills of 15 year old students [5]. PISA is a study that is held every three years, namely in 2000, 2003, 2006, 2009, and so on. Indonesia has been fully participating since 2000. In conducting this study, each country must follow standard operating procedures, such as conducting trials and surveys, using tests and questionnaires, determining population and samples, managing and analyzing data, and quality control. Standard operating procedures are established in order to accommodate the content of mathematical literacy. Anderson, Hung Chiu, & Yore (2010, p. 374) say that competencies in mathematical literacy are based on their relevance and usefulness in real life which are not directly related to the curriculum [6].
More specifically describes aspects of mathematical literacy including the ability of individuals to formulate, identify, and understand and use the basics of mathematics in various contexts that a person needs in dealing with everyday life [3]. Mathematical literacy includes mathematical reasoning, concepts, procedures, and mathematical facts to explain and predict a phenomenon. In mathematical literacy three abilities are emphasized, namely formulate, employ, and interpret. Formulating mathematics includes identifying opportunities to apply and use mathematics in solving specific problems, providing mathematical structures and representations, identifying variables, and simplifying mathematical literacy related to the ability to apply mathematics in everyday problems. Therefore, the process of solving mathematical problems in everyday life is an important component in mathematical literacy.
Based on the description above, the researcher will conduct research on analyzing student difficulties in solving mathematical literacy problems to see mathematical literacy skills given the importance of mathematical competencies that must be possessed by students.
Methodology of Research
The method used in this research is descriptive method. This research was conducted to describe factual, accurate, and straightforward conditions regarding students' difficulties in working on mathematical literacy problems. In accordance with the description and objectives stated above, this research is classified as a descriptive study. The subjects observed in this study were eight grade in junior high school of ten students.
Instruments and data collection used were tests and interviews. The test is used to analyze students' difficulties in solving story problems related to mathematical literacy. Meanwhile, interviews were conducted to explore the difficulties experienced by students more deeply and to help researchers dig deeper information about the results of student work. The interviews were conducted in an unstructured manner according to the mistakes made by the students so that the information obtained from the research results could be presented clearly.

Result and Discussion
This research was conducted in May 2020. In this study, the research subjects were eight grade in junior high school students. Below will describe the location of the difficulties experienced by students in working on math literacy questions based on test results and interviews. Students who have difficulty in solving mathematical literacy problems are identified based on the analysis of incorrect answers and questions that are not answered by students during the test.
Based on the analysis of the student answer sheets and interviews, the researcher found several difficulties in the cognitive process of mathematical literacy, namely:

Students have difficulty recognizing the information needs
[image: ]
The diagram above illustrates a staircase with 10 steps and a total height of 160 cm; 
What is the height of each of the 10 steps?
Height : …cm
Student answers : 
[image: C:\Users\ACER SWIFT 3\Downloads\photo6176792657259506301.jpg]
Figure 1. SP4 Answers students have difficulty recognizing the information needs
Researcher 	: Explain your answer!
SP4 	: I used Pythagoras in doing this problem. I am looking for the height of each rung is to find the hypotenuse of a right triangle then divided by 10 (the number of steps). So that the result is 34 cm.
Researcher	: If the information about the 300 cm staircase is deleted, is that possible done?
SP4	: Of course not, because we are looking for the hypotenuse of a right triangle
In Figure 1, students use all the numbers in the questions without analyzing the relevance of the information to solve math literacy problems. Students cannot identify aspects of mathematics in real problems. This type of difficulty is found in students' answers that use useless information. In the ladder problem, there is irrelevant data, namely the depth of the stairs (see Figure 1). Students enter 300 cm, which is the depth of the ladder, in their calculations (see Figure 4). Furthermore, based on interviews, these results indicate that students lack the two elements of information literacy formulated by Catts and Lau (2008), namely recognizing information needs and locating and evaluating information. In this mathematical literacy problem, out of ten students only one student can answer correctly, namely the answer from SP8. The picture below is a picture of the correct work of SP8 students in answering the questions.
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Figure 2. the correct answer of SP8
Students have difficulty in using strategies to determine solutions
Here are the temperatures (in oC) of Semarang and Yogyakarta on 9 consecutive days.
	Day
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Semarang
	28
	29
	29
	30
	30
	29
	28
	29
	31

	Yogyakarta
	29
	27
	30
	28
	28
	27
	29
	30
	28


Is the temperature of the city of Semarang warmer than the city of Yogyakarta?
Wrong answer SP2 difficulties in using strategies to determine solutions
[image: C:\Users\ACER SWIFT 3\Downloads\photo6186203579145103894 (1).jpg]
Figure 3. SP2 difficulties in using strategies to determine solutions
Researcher	: Explain your answer!
SP2	: I compared the temperature of the two cities per day. On the day
2,4,5,6,9 the city of Semarang is warmer than the city of Yogyakarta.
Researcher	: If so, what if on day 10 the temperature of Semarang city 28while the temperature of the city of Yogyakarta is 30? Which city is warmer?
SP2	: The temperature of the two cities will be the same because on the day 2,4,5,6,9 the city of Semarang is warm. On the day 1,3,7,8,10 Yogyakarta city was warm.
In Figure 3 SP2 solves the problem by comparing day to day to make a decision about which city has a warmer temperature. Students have difficulty using strategies to solve problems so that the decisions made are not correct. In this math literacy problem, out of ten students only four students can answer correctly.
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Figure 4. the correct answer of SP9




Students have difficulty in using strategies to determine solutions
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Mr. Budi's rice fields are shaped like in the picture above. He plans to fertilize his rice fields. Every 100m² requires as much as 1.5 kg of fertilizer. The available fertilizer is 5 kg. Can 5kg of fertilizer be sufficient for Pak Budi's rice fields?
[image: C:\Users\ACER SWIFT 3\Downloads\photo6186203579145103895.jpg]
Figure 5. SP5 has difficulty processing information to make conclusions
Researcher 	: Explain your answer!
SP5 		: I looked for the area of ​​rice fields using the area of ​​the net. Then multiply by two.
Researcher 	: Why is it multiplied by two?
SP5 		: Because this is the area of ​​one circle the result is 154. So I multiplied it twice
Researcher 	: OK, then where do these 305 results come from?
SP5		: that's from 5 kg: 1.5 kg x 100 m2 = 305
Researcher	: Are you sure about the results of your calculations?
SP5		: woo, I am not careful in doing calculations. That's 333.3 m2. So fertilizer is still not enough.
Based on the analysis of answers and interviews, SP5 students still have difficulty making conclusions based on previous information. The reasons used to make the conclusion are incorrect. SP5 students are able to provide statements, but the reasons given are not quite right. SP5 students are capable enough to explain the ideas they think about. Even though the ideas given are not quite right, students at this level are willing to reason and provide arguments. In this math literacy problem, out of ten students only three students can answer correctly.
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Figure 6. the correct answer of SP1

Based on the analysis of test answers and interviews, it can be concluded that there are three difficulties in working with mathematics literacy problems, namely difficulties in recognizing the information needs, difficulties in using strategies to determine solutions, difficulties in processing information to make conclusions.
The first cause is that students have difficulty recognizing the information needs. The first process in literacy is to formulate a problem. The process of formulating this includes the process of constructing, simplifying and compiling a mathematical model of the given problem. In this process the real problem is represented in a mathematical form. This stage requires the ability to understand information and mathematical concepts that are relevant to the problem. This information is then matched with the mathematical concept to form a mathematical model of the problem. Students who have difficulty recognizing information because students are used to working procedurally. Students tend to solve problems by operating each number on the problem [7]. Therefore, identifying and selecting relevant information is an important aspect of completing context-based tasks [8].
The second causative factor is that students have difficulty using strategies to determine solutions. At the stage of determining the strategy, students are expected to be able to determine steps such as calculations, drawings. Literacy in the context of mathematics is the power to use mathematical thinking in solving everyday problems to be better prepared to face life's challenges [9]. Mathematical thinking is intended to include problem-solving mindset, logical reasoning, communicating and explaining. This mindset is developed based on concepts, procedures, and mathematical facts that are relevant to the problem at hand.
The third causative factor is the difficulty in processing information to make conclusions. Students are able to explain the ideas they think about. Even though the ideas given are not quite right, students are willing to reason and provide arguments. According to the OECD, mathematical literacy involves the ability to use strategies to solve problems [3]. Some of the problems may be simple and the solving strategy is obvious, but there are also problems that need a quite complex solving strategy. Students with high literacy levels are able to solve problems whose solution procedures require completion planning not just using formulas. High-level students, when being interviewed can identify elements that are known and asked, they admit that they are not used to writing them if they are not asked in the questions and to save time in solving the questions.
Conclusion
Based on the analysis of test answers and interviews, it can be concluded that there are three difficulties in solving the problems of mathematics literacy, namely difficulties in recognizing the information needs, difficulties in using strategies to determine solutions, difficulties in processing information to make conclusions. Mathematical literacy is a person's ability to formulate, use and interpret mathematics in various contexts of everyday life problems. In the process of mathematical literacy, this ability is not only limited to the ability to count, but also how to communicate, reason and other mathematical thinking processes. These processes are summarized in the mathematical process. In simple terms, mathematics can be interpreted as a process of translation and solving daily problems. Daily problems are represented as mathematical problems to be solved later.
The process of solving this problem involves all objects in mathematics. After a solution is obtained, the solution is interpreted in a real context or situation. Such a process will increase one's sensitivity to the usefulness of mathematics in solving everyday problems. In addition, mathematical literacy is one of the components needed to build 21st century skills [10]. 
Therefore, mathematical literacy skills are important and must be possessed by students. Given the importance of mathematical literacy skills, efforts are needed in order to develop these abilities. Learning mathematics should provide opportunities or experiences for students to solve problems in various situations. In this way students will activate their literacy skills as well as develop them. Teachers should use appropriate teaching methods that can improve mathematical literacy skills. The learning model that can be used to improve mathematical literacy skills is Creative Problem Solving-RME learning. Creative Problem Solving-RME learning is effective for improving students' mathematical literacy [11]. In line with the RME learning model is effective in improving students' mathematical literacy skills in solving problems [12].
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