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Abstract: 

The background of this research is based on the AKM in one of the elementary schools, the numeracy skills possessed by students are still relatively low. In fact, numeracy is one of the important abilities possessed by students. In solving math problems, numeracy literacy skills are needed. One of the forms of questions in the numeracy test is in the form of story problems. In solving story problems, there are stages of problem solving used, namely the stages of problem solving proposed by Polya. However, students' numeracy skills in solving story problems with Polya's stages are different. Thus, this study aims to describe the numeracy skills of 5th grade elementary school students in solving Polya-based math story problems. This research uses descriptive qualtative research methods. Data collection techniques were carried out by observation, tests and interviews. Based on the results of the study, students with high numeracy ability can carry out 3 numeracy indicators and 4 stages of Polya well, students with medium numeracy ability can carry out 3 numeracy indicators and 4 stages of Polya with constraints, while students with low numeracy ability can carry out 2 numeracy indicators and 3 stages of Polya with constraints.
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I.  Introduction

Numeracy is one of the skills that students must have at the primary and secondary education levels [1]. However, the numeracy skills of students in Indonesia are low. This can be seen from the results of the Program for International Student Assessment (PISA) test organized by the Organization for Economic Co-Operation and Development (OECD). Based on the results of the PISA 2022 test, students' numeracy skills are still classified at a low level. The average PISA score on numeracy skills is 366 which has a distance of 106 from the average world score. Numeracy skills include low-level skills below level two [2]. Numeracy skills are the ability to interpret quantitative information found around us. This ability is characterized by easily understanding numbers and being able to use mathematical skills practically to meet the demands of life [3]. This ability can also be expressed in the appreciation and understanding of mathematical information, such as graphs, charts, and tables [4]. Numeracy skills are also defined as the ability to understand and use mathematics in various contexts to solve problems, as well as being able to explain to others how to use mathematics [5].

Numeracy skills are important to have to be applied in everyday life. This ability can train thinking to solve problems and make judgments [6]. Having good numeracy skills can improve their chances in the world of work and build a secure mathematical foundation that can be built through lifelong learning [7]. Numeracy is a skill that permeates all aspects of our lives, from weekly shopping, to loans, to finding a job [8]. With numeracy skills can help us become more financially literate, can help to understand money and manage it wisely, then be able to interpret numerical information appropriately for example to check whether our money is enough or not and use the information to draw conclusions, assess risks and be able to make decisions about money matters that are very important for survival [9].
Numeracy skills can be measured through tests, one of which is in the form of description questions or story problems. In math story problems, the problems presented are problems related to everyday life [10]. In solving math story problems, there are stages that must be done, namely by reading the problem carefully then separating and expressing what is known in the problem, what is asked / asked in the problem, what work operations are needed, then making a mathematical model of the problem, after that solving the model according to mathematical rules so as to get the answer to the model and finally returning the answer to the original answer [11]. In short, students can solve story problems by taking the known and questionable elements of the problem and converting them into mathematical sentences [12]. However, not all students are able to solve story problems or students tend to experience difficulties [13]. The difficulties experienced by students in solving story problems are difficulties in understanding concepts, understanding problem problems and compiling solution steps [14]. In addition, students often experience difficulties in the process of working to the final result [15]. In fact, solving math story problems requires problem solving skills such as the ability to understand problems, design mathematical models, solve models and interpret the solutions obtained [16].

According to The National Council of Teachers of Mathematics (NCTM) problem solving is important for developing mathematical knowledge [17]. Based on this statement, problem solving should be the main focus of mathematics in schools [18]. Thus, problem solving is an integral part of mathematics and is the goal of learning mathematics [19]. One of the stages of problem solving that can be given to students in learning mathematics is the stages of problem solving proposed by Polya. Polya was one of the most influential mathematician of the 20th century.  Polya is famous for his four steps in solving problems [20]. Problem solving is an attempt to find a solution to a goal that is not so easy to achieve immediately [21]. There are 4 steps in problem solving according to Polya. The steps in solving the problem are understanding the problem, planning the solution, implementing the solution and checking back [22]. The reason for using the stages of problem solving proposed by Polya is because Polya's stages have structured stages to solve complex problems so that they can help students in solving problems [23].

Based on the explanation above, numeracy skills and problem solving skills are important for students. However, numeracy skills are still relatively low. Based on the results of interviews with 5th grade homeroom teachers at one of the elementary schools in Malang Regency explained that only a few students mastered numeracy skills, meaning that not all students have good numeracy skills. Then, the 5th grade teacher also explained that not all students can solve math story problems well, meaning that students' ability to solve math story problems is also different for each student. Based on research conducted by [24] and [25] also revealed that students' numeracy skills also vary. Then based on research conducted by [26] and [27] also revealed that students' abilities in solving math story problems using the stages of problem solving proposed by Polya also vary from student to student. Based on this, this research focuses on describing the numeracy skills of grade 5 elementary school students in solving Polya-based math story problems.
II. methods
This research uses descriptive qualitative research with the aim of describing the numeracy skills of 5th grade elementary school students in solving Polya-based math story problems. This research was conducted on all 5th grade students at one of the elementary schools in Malang Regency, totaling 9 students in the odd semester of the 2024/2025 school year. Then from these 9 students, one student each with high, medium and low abilities was selected to be interviewed. Data collection techniques in this study were carried out by observation, tests, interviews and documentation.  Observations were made by observing all 5th grade students during the test process. The goal is to find out whether the test results are the result of students' own answers or not. Then the test was given to all 5th grade students totaling 9 people. The test questions contain numerical questions about the scope of numbers, more precisely the operation material of fractional numbers with the number of questions, namely 5 questions in the form of story problems. Next is the interview which aims to reconfirm the written test work of the research subject. The interview subjects were three students from each category of high, medium and low numeracy ability. Then documentation in the form of photos of test results that have been done by students. In this study, data analysis was carried out by data reduction, data presentation and data verification [28].
III. results & discussion
The following are the results of the numeracy test of grade 5 students with test questions in the form of story problems and their grouping. 

TABLE 1. Student Test Results

	Name
	Score
	Category 
	Code 

	AAL
	82
	High numeracy ability
	HNAS

	DDP
	75
	Medium numeracy ability
	MNAS

	EOP
	96
	High numeracy ability
	HNAS

	EK
	77
	Medium numeracy ability
	MNAS

	JBA
	81
	High numeracy ability
	HNAS

	NMRP
	59
	Low numeracy ability
	LNAS

	RF
	56
	Low numeracy ability
	LNAS

	SFS
	71
	Medium numeracy ability
	MNAS

	TAN
	78
	Medium numeracy ability
	MNAS


Based on the table of student test results, it can be seen that students with high numeracy skills amounted to 3 people, then students with moderate numeracy skills amounted to 4 people and students with low numeracy skills amounted to 2 people. Furthermore, students with high, medium and low numeracy abilities were selected one student from each of the three ability categories to be interviewed. The following is a description of student test results and student interview results based on numeracy indicators and Polya stages. In indicator 1 of numeracy ability and Polya's stage 1, what is measured is that students can write down what is known and what is asked correctly. then in indicator 2 of numeracy ability and Polya's stages 2 and 3, what is measured is that students can write the solution plan correctly and carry out the solution plan correctly. Then in indicator 3 of numeracy ability and Polya's stage 4, what is measured is that students can conclude the calculation results correctly.

Stage 1, namely formulating the problem

HNAS, MNAS and LNAS can mention what is known and what is asked from the five problems presented correctly. The following is one of the pictures of HNAS test results on one of the question numbers, namely number 1 with the question "Budi went fishing to the river on a motorcycle. He has traveled through the main road [image: image2.png]


 km and still has to travel [image: image4.png]


 km by passing a small road to get to the River. How many kilometers is the total distance Budi traveled from home to the river?" 
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Fig. 1. Test Result HNAS
Then, during the interview, HNAS, MNAS and LNAS can mention what is known and what is asked from the problem correctly. The following are the results of the interview with HNAS on one of the question numbers, namely number 1. 

ASK: “What do you understand from question number 1, what is known and what is asked?”

HS: “What is known is the distance from the main road [image: image7.png]


, the distance from the small road [image: image9.png]


.”

ASK: “Then what is being asked?”

HS: “The distance traveled by Budi is.”
So, HNAS, MNAS and LNAS can carry out indicator 1 of numeracy ability and can carry out stage 1 of Polya well. HNAS, MNAS and LNAS were able to mention what was known and what was asked from the problem presented correctly. 

Stage 2, namely planning the solution

HNAS and MNAS can determine the solution planning of the five problems presented correctly. The following is a picture of HNAS's answer on one of the problem numbers, namely number 1.
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Fig. 2. Test Result HNAS

Meanwhile, LNAS can generally determine the solution plan of the five problems presented. However, LNAS did not write the solution plan in detail. The reason LNAS did not write the plan in detail was due to forgetfulness. The following is a picture of LNAS's answer on one of the problem numbers, namely number 1.
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Fig. 3. Test Result LNAS
So, HNAS and MNAS can write the solution plan of the problem presented correctly. During the interview, HNAS and MNAS could also convey the solution plan of the problem correctly. Meanwhile, LNAS has not written the solution plan of the problem completely. LNAS only wrote the calculation operation in general, not writing which part used the calculation operation. The reason is because LNAS forgot not to write it completely.

Stage 3 implementing the solution

HNAS can implement the solution correctly and in accordance with the stages of planning the solution in numbers 1,2,3, and 5. In number 4, HNAS can also implement the solution, but there is an error in the final result. The error is because HNAS is not careful in calculating the final result so that the answer is not correct. This was known during the interview. The following is a picture of HNAS's answer on one of the problem numbers, namely number 4 with the question "Dad has just received a salary and bought [image: image13.png]


 liters of cow's milk for supplies at home. As much as a [image: image15.png]


 liter of milk is given to grandma for daily consumption. Then the remaining milk is poured into small glasses of each [image: image17.png]


 liter. How many glasses are needed to hold the remaining milk?"
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Fig. 4. Test Result HNAS
Then MNAS can implement the solution correctly in number 1 and number 2. Whereas in number 3, 4 and 5 MNAS can also implement the solution but there are calculation errors, namely in the process of converting mixed fractions into ordinary fractions MNAS is less careful in calculating so that the results become incorrect. This was known during the interview. The following is a picture of the results of MNAS answers on one of the problem numbers, namely number 5 with the question "Mr. Ismet has a side business producing syrup. He has a supply of [image: image20.png]


 kg sugar at home and buys additional [image: image22.png]


 kg of sugar for production purposes. Each bottle of syrup requires [image: image24.png]


 kg of sugar. How many bottles of syrup can Mr. Ismet produce with the amount of sugar available?"
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Fig. 5. Test Result MNAS
Furthermore, LNAS has implemented the solution to problem numbers 1 to 5 but the implementation is incomplete and there are still errors in the process of equalizing the denominator and in the fraction division operation. LNAS did not really understand how to equalize the denominator and the fraction division operation. This was known during the interview. The following is a picture of LNAS's answer on one of the problem numbers, namely number 4.
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Fig. 6. Test Result LNAS 
So, HNAS can carry out indicator 2 of numeracy ability and can carry out Polya's stage 3 well, then MNAS can carry out indicator 2 of numeracy ability and Polya's stage 3 with the obstacle that MNAS is less careful in the process of calculating the results of converting mixed fractions to ordinary fractions so that the next step becomes incorrect calculation results, while LNAS has carried out indicator 2 of numeracy ability and Polya's stage 3 with several obstacles, namely LNAS has not been able to equalize the denominator and has not been able to calculate the division of fractions.

Stage 4 checking back

HNAS can write the conclusion of the answer correctly on numbers 1,2,3, and 5. Whereas in number 4, HNAS also wrote the answer but it was still not correct because at the stage of implementing the solution, the final result of the answer was not correct. The following is a picture of HNAS's answer on one of the problem numbers, namely number 4.
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Fig. 7. Test Result HNAS

Then MNAS can write the conclusion of the answer correctly in numbers 1 and 2. Whereas in numbers 3, 4 and 5 MNAS has written the answer but it is not correct because in carrying out the solution there are obstacles so that the final result of the answer is not correct. The following is a picture of MNAS's answer on one of the question numbers, namely number 5.
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Fig. 8. Test Result MNAS
Furthermore, LNAS did not write the conclusion because LNAS did not have the final answer so LNAS did not write the conclusion. Then during the interview, LNAS also did not convey the conclusion of his answer because the solution had not been completed. The following are the results of the interview with LNAS.

ASK: “The conclusion isn't there yet?”

LS: “Yes, sis.”

So, HNAS can carry out indicator 3 of numeracy and stage 4 of Polya well, then MNAS can carry out indicator 3 of numeracy and stage 4 of Polya, although the answer is not correct, while LNAS has not carried out indicator 3 of numeracy and stage 4 of Polya because LNAS has not completed the implementation of the solution so that the final result is not yet available and LNAS cannot conclude the answer to the problem presented.

Based on the exposure of test data and interview results based on the Polya stages above, the following is a graph that illustrates the numeracy skills of students based on the Polya stages.
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Graph 1. Numeracy Skills Based on Polya Stages

Based on the graph above, HNAS can carry out 3 numeracy indicators and stages 1, 2, 3, and 4 very well, then MNAS can carry out indicator 1 numeracy very well and stages 1 and 2 very well, while for indicators 2 and 3 numeracy as well as for stages 3 and 4 MNAS can carry out these stages well but still experience obstacles, then LNAS can carry out indicator 1 numeracy and stage 1 very well, for stage 2 LNAS can carry out well with few obstacles, then for indicator 2 numeracy and stage 3 LNAS can carry out the stages quite well because there are still many obstacles and for indicator 3 and stage 4 LNAS is lacking in carrying out these stages. Below is a further discussion related to students' numeracy skills based on Polya's stages.

Students with high numeracy skills can answer questions correctly and can carry out the three numeracy indicators and the four stages of Polya well. This is in line with the results of research conducted by [29], namely the higher the ability category owned by students, the tendency for students to answer questions correctly is also higher. 
Students with moderate numeracy skills still experience problems in numeracy indicator 2 and Polya stage 3, namely when calculating mixed fractions to ordinary fractions the results are not correct so that the calculation process until the final result becomes incorrect. This is in line with the opinion [12] which states that student errors can occur when using incorrect numbers. Then students with moderate numeracy skills also experience problems in Polya's indicator 3 and stage 4 because at the stage of implementing the solution the final result is not correct. This is supported by the opinion [30] [31] that in solving problems, after carrying out the calculation process, students must re-examine the results that have been obtained to determine the accuracy of the answers obtained.

Furthermore, students with low numeracy ability at stage 2 of planning the solution, this student has not written the answer in detail. Then for indicator 2 and stage 3 of Polya, this student still has difficulty in calculating, especially in the process of equalizing the denominator so that some problems have not been calculated until the final result. This is in line with the opinion [32] that students have difficulty in the calculation process so that students' answers are not correct. Then, students with low numeracy skills have not carried out numeracy indicator 3 and stage 4 of Polya because the numeracy indicator 2 and stage 3 of Polya have not been completed because these students have not been able to equalize the denominator and have not been able to calculate the division operation of fractions.  This is in line with research conducted by [33] which suggests the reason the subject has not solved the problems is because the subject has not been able to answer the problem and give the right conclusion.

IV. conclusion
Based on the results of research and discussion, it is concluded that the numeracy skills of grade 5 students in solving Polya-based math story problems in one of the elementary schools in Malang Regency, namely students with high numeracy skills can carry out 3 indicators of numeracy skills and 4 stages of Polya. Then students with moderate numeracy skills can also carry out 3 indicators of numeracy skills and 4 stages of Polya with constraints on indicator 2 and stage 3 and experience obstacles in indicator 3 and stage 4. While students with low numeracy skills can carry out 2 indicators of numeracy skills and 3 stages of Polya with constraints on indicator 2 and stage 2 and constrained in indicator 3 and stage 3.

Furthermore, based on the results of the research and conclusions, the suggestions proposed by the researcher are for homeroom teachers to more often provide numeracy problem exercises in the form of story problems in order to improve numeracy skills in solving Polya-based math story problems. Then for students, to be more careful in the calculation process and practice more working on numeracy problems based on story problems so that their abilities increase. As for future researchers, it is recommended that before carrying out the test, students are given practice problems first so that students are more careful and understand more about working on numeracy problems in the form of story problems
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