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Abstract. This study aims to describe mathematical literacy of grade 5 primary school students, viewed from their 

ability to solve math problems. The type of research was qualitative descriptive using the method of case study. There 

were three aspects of mathematical literacy studied: interpret, formulate, and employ. The sources of data were three 

fifth grade students of SD Muhammadiyah Condongcatur, which were selected to represent their mathematical ability 

ranges: low, middle, and high. From each range, one student was chosen as the subject of research. This research 

instruments used were interviews and tests. The interviews were conducted with the students outside their lesson hours. 

The interviews and tests were done to discover indicator fulfillment in every level of mathematical literacy the subjects 

could reach. According to data analysis, the students with low, middle, and high mathematical ability had the same 

low level of mathematical literacy which was viewed from their math problem solving skills. Therefore, teachers 

should find out the appropriate strategy in mathematics learning process which accommodate students’ improvement 

of mathematical literacy. 

INTRODUCTION 

Mathematical literacy of Indonesian students ranks 50th of 49 countries and 6 continents, with the score of 397 

out of the average of 500 which places Indonesia in the lower ranking. This issues a concern towards reviewing 

why Indonesian students’ mathematical literacy sits on the lower position. Matematical literacy in mathematics 

learning process is some standard which students have to master to develop and improve their competence of 

mathematical skills. The individual ability to communicate and elaborate certain phenomena that they face 

determine their mathematical literacy and, therefore, is arguably important. 

Mathematical literacy is an individual ability to formulate, apply, and interpret mathematics in various 

contexts, including the use of concept, procedure and mathematics facts which may help them develop ability and 

confidence to think numerically and spatially in interpreting, analyzing, as well as critically solving a problem of 

daily phenomena, in order to prepare them better in facing real life challenges [1, 2, 3, 4]. Generally, literacy has 

4 aspects: reading, writing, speaking, and listening [5]. However, this study focused on two aspects, reading, and 

writing, especially in regards to mathematics. Reading can be defined as an active process to comprehend language 

meaning in the form of alphabetic symbols arranged systematically and it is a core foundation in education [5, 6]. 

Reading helps students understand the essence of a text and increase their opportunity in learning to think 

critically, so they later become independent life-long learners. Reading mathematics, then, is a series of individual 

activities in organizing words or sentences to grasp information in mathematical problems and to perceive what 

they have read. 

The other aspect is writing. Writing is a combination of some early reading skills which involve some cognitive 

and physical processes functioning at the same time [5, 7]. A written text might become one of many means of 

communication for students to present their ideas, concepts, and thoughts to others so that they can understand 

and relate to what the students think about [8]. Writing mathematical symbols is an individual activity in 

constructing ideas or thoughts through the media of language in the form of mathematical symbols to make the 
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reader understand. Writing mathematics should be initiated from the understanding of mathematical concepts 

which are organized systematically, logically, and in hierarchy from the simplest ones to the most complicated 

ones [9].  

Mathematical literacy is a standalone literacy which has 3 aspects: interpreting, formulating, and applying 

mathematics in solving problems. Mathematical literacy consists of 5 standards of process, which are Problem 

Solving, Reasoning and Proof, Communication, Connections, dan Representation [10]. These standards clarify 

that mathematical literacy is highly related to the ability to implement mathematics in daily problems. The ability 

to solve problems is every individual’s capability of high level of cognitive aspect, which needs basic skills in 

planning and doing a series of activities to answer open questions to achieve the determined goals when 

encountering a new situation [11, 12, 13]. The students capable in passing this high level of cognitive process are 

expected to more easily comprehend mathematics and solve existing mathematical problems, to advance their 

skills planning and organization, as well as to foster their own self-discipline [14, 15, 16]. 

The ability to solve problems is an integral element and the main objective in mathematical learning process, 

as it is viewed as highly needed in the future, so recent education should be able to educate students to become 

problem solvers in the future [17, 18, 19]. The students who acquire problem solving skills are expected to be 

capable in facing global competition which progresses as the age evolves [18]. Problem solving does not only rely 

on the knowledge, concept, or procedure, but also the information to help students in choosing the correct answer 

by guessing which possibilities can be true, and—of course—by using certain strategies [20, 21]. The students are 

required not only to get the correct results, but also the appropriate ways of getting those results. The results are 

vital, but the process is more important because the process reflects students’ ways of thinking during the learning 

process. 

Problem solving skills employ four indicators which are useful in assessing or evaluating students’ ability, 

including problem identification and formulation, modelling, analysis (uncertainty and incomplete knowledge), 

and problem solving [22]. Each of these indicators has some sub-indicators, which are elaborated as follows. 

1. Problem identification and formulation 

Students can: Understand the problem; Understand the information is given and needed; Identify unknowns; 

Describe given facts; Describe what is required ; Describe in general terms what a solution would look like. 

2. Modelling 

Students can: Look for essence of the problem; Use logic to formulate model from assumptions; Draw a 

picture/solution path; Translate into math/or analysis model. 

3. Analysis (uncertainty and incomplete knowledge) 

Students can: Simplify model; Identify similar problems; Split problem into sub-parts; Derive new facts; 

Choose among different alternatives; Evaluate and pick most appropriate solution based on criteria. 

4. Problem solving 

Students can: Make educated guesses and verify; Generalize the problem. 

METHODS 

The method used in this study was descriptive qualitative method in the form of a case study. The case study 

in this study aimed to examine students’ mathematical literacy. The study was conducted in SD Muhammadiyah 

Condongcatur, Depok subdistrict, Sleman regency, Yogyakarta. The subjects of research were three VA students 

which have different mathematical abilities: low, middle, and high. Beside the consideration of students’ 

mathematical ability, the research subjects were also selected by maths teacher’s recommendation. Their 

mathematical ability was classified according to the average grade of routine assessment which is in accordance 

to the minimum standard (Kriteria Ketuntasan Minimal/KKM) designated by maths teacher of grade VA SD 

Muhammadiyah Condongcatur, with the categories in Table 1 below. 

TABLE 1. The categories of students’ mathematical ability 

Score Category 

Score > 78 High 

65 ≤ Score ≤ 78 Medium 

Score < 65 Low 

 

Data collection instruments used in this study were a test, and interviews whose purpose was to figure out the 

achievement of indicator in the level of students’ mathematical literacy. The test administered was in the form of 

5-question essay with outline as follows. 
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TABLE 2. Outline of mathematical literacy test 

Aspect of 

Mathematical 

Literacy 

Indicators of Problem 

Solving Ability 

Materi 

Numbers Algebra Geometry Measurement 
Data 

Handling 

Interpret 
Problem identification 

and formulation 
3    2 

Formulate Modelling  1    

Employ 

Analysis (uncertainty 

and incomplete 

knowledge) and 

Problem solving 

  5 4  

 

The analysis techniques applied in this study was the analysis of the achievement of indicator in the level of 

students’ mathematical literacy, proven by the test. Besides, there was interview protocol sheets which were 

conducted to discover the achievement of indicator in the level of students’ mathematical literacy which is 

invisible from the test result. The last stage was to determine the achievement of indicator in the level of students’ 

mathematical literacy by each of the students. 

RESULTS AND DISCUSSION 

The test of students’ mathematical literacy was conducted on Monday, March 19, 2018 in the classroom of 

grade VA SD Muhammadiyah Condongcatur, with the subjects of three students representing high level of 

mathematics ability (A1), middle level of mathematics ability (A2), and low level of mathematics ability (A3). 

Other than the test, interview was also done on the same day and date. Based on the analysis of test and interview 

results, the following data were obtained. 

 

Question number 1 as an indicator of modelling 
 

 
Figure 1. Number 1 of Mathematical Literacy Test 
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In this question, some information was given to help students solve the problem. This question included the 

materials of number pattern. All three students were able to solve the problem using the expected proses, but the 

correct final result was shown only by A2. 

  

 
Figure 2. The Example of A2’s Correct Answer for Question Number 1 

 

A1 and A2 went through the same correct process, but for the result, A1 was incorrect because of the lack of 

thoroughness so the inside tiles were counted while it should have been only the outside ones. Meanwhile, the 

process written by A3 was incorrect since it did not include some necessary information in the process. A3 drew 

36 blue tiles not with the 6x6 pattern but 12x3, and the question actually described the pattern used should have 

been a square and not a rectangle. This explained that A1 and A2 were capable in using their logic to formulate 

certain strategy to solve the problem without using a formula. On the other hand, A3 needed to study more to 

fulfill the indicator of formulating mathematical model. Aside from these, basically, A1, A2, and A3 were 

sufficiently able to solve the problem by describing a solution with their own ways. 

 

Question number 2 as an indicator of problem identification and formulation 
 

 
Figure 3. Number 2 of Mathematical Literacy Test 

 

In this question, some information was given to aid the students in solving the problem. The question involved 

the material of simple statistics. The three students could solve the problem using the expected processes and 

results, so they got full points for their answer. 

 



5th ICRIEMS Proceedings 
Published by Faculty Of Mathematics And Natural Sciences  
Yogyakarta State University, ISBN 978-602-74529-3-0 
 

ME-383 

 
Figure 4. The Example of A1’s Correct Answer for Question Number 2 

 

A1, A2, and A3 were all correct in the process and were able to find out the correct results. All of the three students 

expressed their opinions on the conclusion given at the end of the question, equipped with logical reasoning which 

made their opinions acceptable. This elaborated that A1, A2, and A3 complied to the indicator of identifying the 

condition and the unknown. Besides, A1, A2, and A3 were able to find the essence of a problem and understand 

the emerging problem in the question. A1, A2, and A3 were also able to identify the given information, the missing 

information, and the elements needed to solve the problem. 

 

Question number 3 as an indicator of problem identification and formulation 
 

 
Figure 5. Number 3 of Mathematical Literacy Test 

 

This question provided some information to help the students solve the problem. This question contained the 

material of numbers. All three students were able to solve this question using the expected process, but only A1 

and A2 who got the correct results. A3 gave the incorrect answer because of the lack of accuracy in counting. 

 

 
Figure 6. The Example of A1’s Correct Answer for Question Number 3 

 

A1, A2, and A3 were all correct in the process, but resulted in different outcomes. A1 provided correct result with 

appropriate process and logical rationale. A2 provided correct result yet no logical reasoning, so the score was not 

a full score because of its partial result. A3 provided logical rationale, but the result was incorrect due to 

inaccuracy. This described that A1, A2, and A3 actually fulfilled the indicator of identifying the condition and the 

unknown. Moreover, A1, A2, and A3 were able to find the essence of a problem, understand the emerging problem 

in the question, and identify the given information, the missing information, and the elements needed to solve the 

problem. However, the most recurring mistake happened, which was the lack of thoroughness. 
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Question number 4 as an indicator of analysis (uncertainty and incomplete knowledge) 

and problem solving 
 

 
Figure 7. Number 4 of Mathematical Literacy Test 

 

In this question, some information was given to help the students solve the problem. This question included the 

material of mass measuring. All three students could not solve the problem using the expected process. 

 

 
Figure 8. The Correct Answers for Number 4 

 

A1, A2, and A3 were unable to provide both anticipated process and result. This explained that A1, A2, and A3 

had not complied to the indicator of applying problem solving strategy for various mathematical problems. A1, 

A2, and A3 had not yet been able to simplify the model by deleting unnecessary information, classifying problems 

into sub-problems to ease them in solving it, and guessing the result to break down a new fact to be generalized. 

 

Question number 5 as an indicator of analysis (uncertainty and incomplete knowledge) 

and problem solving 
 

 
Figure 9. Number 5 of Mathematical Literacy Test 

 

In this question, some information was given to help the students solve the problem. This question included the 

material of geometry. A1 and A3 could solve the problem using the expected process, but only A3 got the correct 

result. A1 got the result wrong because of inthoroughness. On the other hand, A2 only wrote short process so the 

result was not as expected. 
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Figure 10. The Example of A3’s Correct Answer for Question Number 5 

 

A1 and A3 displayed correct process, but A1 did not conclude correctly because of the lack of accuracy. In 

the case of A2, the process given was quite incorrect. A1 and A3 guessed from 1-13 to get a maximum area, while 

A2 only guessed from 1-2 so it could not be used to compare whether the resulting area was the maximum one. 

This implied that A1 and A3 achieved the indicator of applying problem solving strategy for various mathematical 

problems by deleting unnecessary information, classifying problems into sub-problems to ease them in solving it, 

and guessing the result to break down a new fact to be generalized. However, A2 needed to learn more in order 

to fulfill the indicator of formulating mathematical model. 

The many mistakes that students made in solving mathematical problems according to PISA showed that 

Indonesian students’ mathematical literacy can be included in the low level. In accordance to the indicator of 

identifying the condition and the unknown, students’ flaw was their misunderstanding about the given problem. 

Students were not adequately accustomed to formulating and constructing mathematical model from a problem 

which resulted in students’ lack of ability to formulate mathematical model. 

According to the test and interviews conducted, students’ mathematical literacy viewed from problem solving 

skills can be described below. 

a. Students with high level of mathematical ability (A1). Among 5 given questions of mathematical literacy, A1 

was only able to correctly solve 2 problems. Perfect scores were obtained for these 2 correct answers, which 

posed the indicator of identifying the condition and the unknown (question number 2 and 3). Meanwhile, for 

the indicator of formulating mathematical model (question number 1), A1 gave the correct process but got the 

wrong result due to inaccuracy. For the indicator of applying problem solving strategy for various 

mathematical problems (question number 4), A1 could not apply appropriate strategy to solve the problem, 

which resulted in incorrect process and final result. For the indicator of applying problem solving strategy for 

various mathematical problems (question number 5), A1 wrote the correct process but got the wrong result 

because of the lack of thoroughness. 

b. Students with middle level of mathematical ability (A2). Among 5 given questions of mathematical literacy, 

A2 was only able to correctly solve 3 problems. Perfect scores were obtained for a question for the indicator 

of formulating mathematical model (question number 1) and the other two for the indicator of identifying the 

condition and the unknown (question number 2 and 3). However, for the indicator of applying problem solving 

strategy for various mathematical problems (question number 4 and 5), A2 could not apply appropriate strategy 

to solve the problem, which resulted in incorrect process and final result. 

c. Students with low level of mathematical ability (A3). Among 5 given questions of mathematical literacy, A3 

was only able to correctly solve 2 problems. Perfect scores were obtained for a question for the indicator of 

identifying the condition and the unknown (question number 2) and a question for the indicator of applying 

problem solving strategy for various mathematical problems (question number 5). Meanwhile, for the indicator 

of formulating mathematical model (question number 1) and the indicator of identifying the condition and the 

unknown (question number 3), A3 was fail to comprehend the condition provided in the question so the 

important information was not included in the process and result. Moreover, for the indicator of applying 

problem solving strategy for various mathematical problems (question number 4), A3 could not apply 

appropriate strategy to solve the problem, which resulted in incorrect process and final result. 

According to the findings, the students with high and low level of mathematical ability were able to solve only 

2 problems of 5 given problems. Meanwhile, the student with middle level of mathematical ability solved 3 among 
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5 given problems. This proved that students with high level of mathematical ability do not equal to high 

mathematical problem-solving skill, and vice versa. As Resnick and Ford [23] argued, there were 3 aspects 

influencing students’ ability in designing problem solving strategy which are students’ skills in representing the 

problem, students’ skills in understanding the scope of the problem, and students’ knowledge structure. In other 

words, problem solving skill is not only influenced by mathematical ability, but also two other aspects. Students 

with high mathematical ability do not guarantee their level of problem solving skill. Generally, problem solving 

skill of grade V students in SD Muhammadiyah Condongcatur can be included in the lower level, so it cannot be 

rebutted that if they have low level problem solving skill, their mathematical literacy will be in the lower position. 

CONCLUSION 

Based on the analysis of the test and interviews, it can be concluded that the students as the research subjects, 

whether the one with the high or low level of mathematical ability, were not accustomed to solve the problem 

using logical thinking. Students need to learn further and practice more in solving this kind of problem. Due to 

this condition, it is viewed as substantial to implement other strategies in habituating students to face problems 

that need logical thinking.  
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