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ABSTRACT 

This research aims to describe the mathematical literacy skills of students who have a high mathematical 

disposition in solving problems similar to PISA. The research methods in this study use qualitative descriptions. 

The subject of the study was a student of class IX D junior high school IT Nur Hidayah Surakarta consisting of 29 

students. Of the 29 students taken 2 students who had a high mathematical disposition which was then established 

as a research subject. The instruments used are mathematical disposition questionnaire instruments, literacy test 

instruments and interview guidelines. Data analysis using mathematical literacy indicators based on research 

results that have a high mathematical disposition is able to solve mathematical literacy problems up to level 5 with 

the right and correct procedures and strategies. The subject is able to mention the information in the problem and 

then connect it to the problems that occur in everyday life. The subject is also able to understand the concept so 

that the steps of the workmanship are based on mathematical reasoning. At level 6 the subject does not understand 

the meaning of the problem but at this level the subject already has a strong determination to complete so as to 

produce a final answer that is accompanied by reason although still not accurate. Subjects with a high mathematical 

disposition are able to communicate results as well as reasons very well and confidently. 
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1. INTRODUCTION 

Mathematical literacy is a person's ability to read 

mathematics in various contexts of daily life. Based on 

the PISA framework, mathematical literacy skills are 

students' ability to formulate, apply, and interpret 

mathematics in a variety of contexts that include 

mathematical reasoning and also using concepts of 

procedures, and mathematical facts [1]. Mathematical 

literacy can help in understanding the role and 

usefulness of mathematics while using it to make 

informed decisions as a constructive, caring, and 

thinking citizen. Mathematics is so related to today's 

way of life that one cannot fully understand the 

information around it without a basic understanding of 

mathematical ideas [2].  

One of the international assessment programs of 

knowledge and skills known as PISA (Programme for 

International Student Assessment) has compiled a 

variety of technical assessments that can help the 

government in seeing and assessing the results of the 

education system that can be accepted both nationally 

and internationally. PISA has its own measure of 

knowing students' mathematical literacy skills. These 

capabilities must meet three dimensions, namely 

context, content and process dimensions. The three 

dimensions are described as follows: 1) the situation 

or context; 2) content; and 3) process. The three 

dimensions describe the place where events occur in 

general, the material studied and the stage of 

completion. To measure the level of mathematical 

literacy ability of students there is an indicator 

consisting of 6 levels, where at each level has its own 

characteristics that the higher the level achieved, the 

higher the student's mathematical literacy ability [3]. 

Indicators of mathematical literacy skills can be seen 

in the following table: 
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Mathematical literacy skills become one of the 

most important factors that students must master 

because indirectly in the process of mathematical 

literacy train students to better understand 

mathematics as a meaningful subject and not just 

calculations or formulas. This is what makes students 

have to get used to reading situations and hooking up 

in mathematical ideas. But as is known, that the results 

of the PISA assessment in Indonesia have not been in 

line with expectations. This is characterized by low 

scores and test scores of students in Indonesia in 2018, 

namely for the mathematics category, ranked below 

with an average score of 379.  

The low achievement of mathematics students is 

inseparable from one of the factors, namely the 

mathematical disposition of students. Students' 

interests when dealing with mathematics are also 

influential in the learning process and outcomes [4]. 

Mathematical disposition is a person's behavior 

towards mathematics that can give rise to a tendency 

to observe mathematics as something reasonable and 

useful. Mathematical disposition is fundamentally 

important for everyone who will learn mathematics, 

because mathematical disposition has influence and 

contains ways to acquire knowledge, skills and 

attitudes that will be reflected in daily life [5]. 

Indicators of mathematical disposition [6], among 

others: 

1. Confidence in using mathematics, solving 

problems, communicating ideas, and giving 

reasons. 

2. Flexibility in investigating mathematical ideas 

and trying to find alternative methods of solving 

problems. 

3. Have the determination to complete math tasks 

4. Interest, curiosity, and ability to find in doing 

math tasks 

5. Tend to see and reflect their own reasoning.   

6. Assessing mathematical applications to other 

situations in other fields Awards the role of 

mathematics in the culture and value of 

mathematics, as a tool and language.  

 

Based on indicators, disposition can reflect 

students' attitude, interest and confidence in problem 

solving, communicating ideas and giving reasons in 

solving math problems. Disposition is also related to 

the assessment of the application of mathematics in 

other fields and sees mathematics as something related 

to everyday situations and events, so that the 

disposition relates to mathematical literacy. Students 

who understand a concept meaningfully do not 

necessarily have a comfortable feeling when learning 

so that students who have high mathematical abilities 

do not necessarily have a high disposition and vice 

versa [7]. Different levels of mathematical disposition 

lead to different levels of student math literacy as well 

Table 1. Indicators of mathematical literacy 

Level Student Achievement Description Level 

1 Students are able to identify the information contained in the problem then complete with routine 

procedures according to instructions that have been presented directly. Students can answer questions 

that are of common context. 

2 Students are able to identify the mathematical relationship between textual information and data then 

interpret the information and apply simple models and give reasons directly from the results obtained. 

3 Students can choose and apply simple strategies, students can carry out procedures well, including 

procedures that require successive decisions.  

4 Students are able to calculate a mathematical problem consisting of many contexts and use procedures 

and are able to communicate based on interpretation, results and actions.  

5 Students are able to use broad reasoning and communicate that reasoning, reflect on the results of their 

work, and can precisely relate their mathematical knowledge and skills to the situation at hand. 

6 Students are able to apply their knowledge in depth and more complex, formulate the results of work or 

conclusions, opinions, and proper descriptions, interpret and are able to understand information with 

high-level reasoning. 
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[8]. A mathematical disposition includes a willingness 

to take risks and explore solutions to diverse problems, 

perseverance to solve challenging problems, a 

willingness to try different ways to explore 

mathematical concepts and see problems as challenges 

[9]. 

Based on the data, Try to examine more broadly 

the mathematical literacy ability of students who have 

a high mathematical disposition in solving problems 

similar to PISA.  By knowing the mathematical 

literacy ability of students who have a high 

mathematical disposition is expected to provide input 

to educators to know the characteristics of students in 

improving learning achievement. 

2. METHOD 

The method used is qualitative descriptive. The 

purpose of this study is to describe the mathematical 

literacy skills of students of class IX integrated Islamic 

Junior High School Nur Hidayah Surakarta in solving 

similar problems pisa school year 2020/2021. The 

instruments used are mathematical disposition 

questionnaires, mathematical literacy tests and 

interview guidelines. All instruments have been 

validated by expert validation.   

Mathematical disposition questionnaires are used 

to group students who have high, medium and low. 

After grouping, students are given a mathematical 

literacy test question, then conduct an interview with 

the selected subject. Indicators used in interviews 

include the student's level of difficulty, questions 

about the student's strategy in completing and how to 

argue. 

The determination of the study subject was carried 

out using a test of the results of the haunted filling of 

mathematical disposition. Questionnaire is given to 

the ninth grade D consisting of 29 students. The results 

of the questionnaire intrusion analysis can be seen in 

the following table: 

 Table 2. Mathematical disposition poll results 

Mathematical disposition Number of students 

High 9 

Moderate  12 

Low 8 

 

Based on the results of the questionnaire selected 2 

subjects from 9 subjects that have a high mathematical 

disposition. Subject assignments are selected based on 

the variety and completeness of information from the 

student's answers. The next stage is to give a 

mathematical literacy test to the subject. The problem 

given is in the form of a similar PISA. In the test study 

used consisted of 5 points of similar PISA problems in 

the form of descriptions with each indicator of 

mathematical literacy ability. 

The data analysis techniques in this study use 

reflective data analysis. Data reduction or presentation 

of data is done after obtaining data, then the next 

activity is reciprocal.  This study used triangulation 

methods. Written test results and interviews are 

analyzed using mathematical literacy indicators. If the 

test results are written with the interview results while 

the same data then the data obtained is valid data. 

3. RESULT AND DISCUSSION 

The problem given is in the form of a similar PISA. 

In this study, subjects got a mathematical literacy 

problem of 5 questions consisting of levels 1 to level 

6. 

3.1. Students' Mathematical Literacy Skills at level 1 

In question number 1, the problem presented is still 

given a clear description and the context is general. 

Given the question of the price data of an item and 

calculating the minimum price, students can complete 

it using routine procedures based on the data and 

instructions presented. Here's an excerpt of the 

subject's written answer in Figure 1. 

 

 

Figure 1 Subject answer result 1 

Figure 1 is one of the results of the subject's answer 

indicated by a complete and complete process of 

workmanship. In problem number 1 with the ability of 

mathematical literacy level 1 is classified as a problem 

with a low level of reasoning, although it already 

requires the ability of representation to solve it. All the 

information and information needed in answering the 

problem has been clearly presented in the problem. 
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Based on data analysis subject 1 and subject 2 were 

able to solve the question with the correct answer. 

Although both subjects can answer but the S1 is not 

accompanied by a clear way, the subject only mentions 

the lowest price. For S2 answer in a clear and 

sequential way, from starting to mention the lowest 

price then give an explanation by summing the lowest 

price on each of these items then just get the final 

result. 

This is supported by the results of the interview 

which states that: 1) both subjects can explain the 

intent and information in the problem, 2) the subject is 

able to present the reason appropriately. In problem 

number 1 which is at level 1 both subjects are able to 

explain explicitly all procedures in solving the 

problem and both subjects can also perform actions 

correctly in accordance with the stimulus that has been 

given. 

3.2. Students' Mathematical Literacy Skills at level 2 

In question number 2 with mathematical literacy 

ability level 2 is classified as a problem with a low 

level. Problem number 2 relates to the comparison of 

a grade, students can determine a lesser price to rent a 

house. In this question is no longer given assistance in 

the form of information that can be immediately 

concluded, but students need to process the 

information first until getting the final settlement. 

Given the question of renting prices, students can use 

a simple model and identify the relationship between 

information in the form of payment options and data 

on which calculations are more cost-effective. Here's 

an excerpt of the subject's written answer in Figure 2. 

  

Figure 2 Subject answer result 1 

Based on the data analysis of both subjects 

precisely in solving the problem. Subjects have the 

same way or strategy in the completion process. The 

subject is able to link the information available to the 

question and then perform the calculation according to 

the procedure and can provide the correct and precise 

reasons as in Figure 2. Based on the summary of the 

interview obtained the following results: 1) the subject 

has no difficulties and is able to communicate the 

answer clearly, 2) the subject explains the order of 

work and then relates if the problem occurs in daily 

life then the chosen one is the rental cost of less value 

or price. This shows that at level 2, all subjects can 

solve it with the right and correct answers so that 

subjects with high mathematical disposition can 

achieve all indicators of level 2 mathematical literacy 

skills. 

3.3. Students' Mathematical Literacy Skills at level 3 

In question number 3 with level 3 mathematical 

literacy skills. Problems at level 3 can be categorized 

as problems that use a moderate level of reasoning.  

Given the question of making hand sanitizer. There are 

several materials available and materials required. 

Students can devise a simple strategy and use a 

specific representation to determine the number of 

hand sanitizers that can be made based on available 

materials and subjects can determine the remaining 

materials. Here's an excerpt of the subject's written 

answer in Figure 3. 

 

Figure 3 Subject answer result 2 

Based on the results of the data analysis the subject 

is very careful in understanding the meaning of the 

problem. The subject is able to interpret the details 

contained in the question and then be able to choose 

the strategy to be done. In Figure 3 it appears that the 

subject can work with the right procedure, starting 

with the first step which is to share each available 

material with the required materials then see the 

material that has been out of stock then the hand 

sanitizer that can be made is also maximal. This is 

Advances in Social Science, Education and Humanities Research, volume 597

284



  

 

supported by the results of interviews to the subject of 

research. Summary of the interview as follows: 1) the 

subject at the beginning of reading the question was 

confused but when understood again and read 

repeatedly, the subject can understand the intent in the 

question, 2) the subject is also able to explain why 

using the strategy, the reasons presented are very clear 

and acceptable. This shows that at level 3 the math 

literacy skills of students who have a high 

mathematical position can solve problems well. 

3.4. Students' Mathematical Literacy Skills at level 4 

In question number 4 with level 4 mathematical 

literacy skills. This problem requires high reasoning, 

although it has not reached the complex. Problem 

number 4 requires students to be able to make 

representations of the results of their work and be able 

to relate to real situations. This question relates to the 

subject matter of scale and time. Where to solve this 

problem the subject must be able to use his 

mathematical ability in determining the time it takes to 

reach the destination by combining the information 

contained in the problem. Here's an excerpt of the 

subject's written answer in Figure 4. 

 

Figure 4 Subject answer result 2 

Based on the results of the data analysis, both 

subjects were able to finish with the correct answer. 

Although both subjects performed different 

procedures, they were able to use mathematical ideas 

as shown in Figure 4. Some of the information 

implied, both with the distance on the map and the 

time the subject had no difficulty in interpreting. Then 

the subject is also able to connect the available 

information and able to computation precisely and 

thoroughly. The step taken by the subject of this study 

is to calculate the length of distance on the map by 

interpreting the line located on the map using the 

existing information to be able to determine the actual 

distance and the subject can calculate the time it takes 

on the journey. This is also supported by the results of 

the interview, here is a summary of the interview: 1) 

the subject does not find it difficult to understand the 

problem because the material about distance and time 

has often been studied, 2) the subject does not 

experience difficulties when explaining the remaining 

material smoothly. 

3.5. Students' Mathematical Literacy Skills at level 5 

and level 6 

In question number 5 consists of two questions with 

mathematical literacy skills level 5 and 6. In the first 

question is a question with level 5, Problems at this 

level require a higher understanding to be able to 

connect initial knowledge and mathematical skills and 

be able to make guesses and reflection statements in 

the problem then able to communicate it. This problem 

relates to the broad concept of flat wake. Students 

should look by knowing the average size per day of 

weaving obtained by a proficient weave. Then 

substitute the area of fabric woven daily into the area 

of the fabric woven a few days.  

For the second question with level 6, in this 

problem students can create mathematical concepts by 

using information based on difficult and complex 

problem situations. Students can use their knowledge 

in depth with a high level of reasoning. Students can 

draw up a plan to determine which one is fastest 

increasing between the area of the woven fabric or the 

number of floral motifs on the fabric then the student 

can give a logical reason. Here's a picture of the 

student's work in Figure 5 and Figure 6. 

 

Figure 5 Subject answer result 1 

In Figure 5, the subject has been able to strategize 

well but the caption is incomplete. This is different 

from the answer by subject 2 in Figure 6, subject 2 is 

precise in understanding the question and the resulting 

answer fully explains with the steps in each 

completion process. In Figure 5 for level 6 on question 

5b subject 1 is not yet correct in providing answers and 
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reasons. In the settlement it appears that subject 1 lacks 

understanding of the meaning of the problem, should 

only compare which ones increase faster instead of 

comparing many interest. In Figure 6 for the second 

subject has answered correctly, but the reason given 

cannot answer the question or still unclear. This 

indicates that the subject at level 6 has not been able to 

understand the problem as a whole. The strategy used 

has also not been able to describe the ability of 

students to use their mathematical ideas. Based on the 

summary of the interview results as follows: 1) the 

subject has not been able to communicate the 

procedure which is why the step is like that, 2) the 

subject has not been able to combine the information 

contained in the question because the subject still feels 

confused in understanding the meaning of the question 

in the question. 

 
Figure 6 Subject answer result 2 

From the results of data analysis at each level, for 

level 1 to level 5 students have been able to complete 

with the correct procedures. The higher the level has a 

different level of difficulty but students are able to 

finish well despite the need for repeated understanding 

at a higher level of the problem. Obtained results that 

state that students who have a high mathematical 

disposition still have difficulty when working on the 

problem of mathematical literacy skills at level 6. This 

is shown by the results of the mathematical literacy 

ability test that the subjects who have not been able to 

answer with the correct strategy so that the results 

obtained are still not correct. Students have difficulty 

solving problems due to their inability to implement 

strategies as a step in verifying solutions to problems 

before they come to a conclusion.  

Students who have a high mathematical disposition 

will form a tenacious, responsible and high-achieving 

person and can help individuals achieve the best 

results. Students with high mathematical dispositions 

can perform all stages of problem solving in Polya 

theory [10]. Mathematical disposition can affect 

mathematical literacy skills [11]. There is a positive 

relationship between attitudes towards mathematics 

and mathematical achievements [12]. Students who 

have a positive view of mathematics will try to solve a 

problem. Students with a positive mathematical 

disposition have high mathematical abilities [13]. 

Students also often associate problems in everyday life 

so that it is easier to find solutions. In communicating 

the answers students have high self-confidence and 

tend to reflect on their own reasoning.  Students who 

have a high mathematical disposition will be more 

persistent and diligent in solving problems, and can 

make good habits in math learning [14]. One of the 

basic competencies of a student's mathematical 

literacy ability is the ability to solve problems. Thus it 

is seen that students who have a high mathematical 

disposition have interest, earnestness, tenacious and 

always understand the usefulness of mathematics in 

other fields they tend to be able to imitate 

mathematical problems that require a level of 

reasoning that is more like solving problems similar to 

PISA. Where the problems presented are one of the 

tools to measure the mathematical literacy ability of 

students. 

4. CONCLUSION 

Based on the results and discussion, it can be 

concluded that the mathematical literacy ability of 

students who have a high mathematical disposition in 

solving PISA-like problems can solve problems up to 

level 5. Students who have a high mathematical 

disposition are able to explain the procedure in full and 

accompanied by the right reasons, are able to use their 

thinking extensively and can combine their 

mathematical skills and knowledge. Although there 

are differences in writing information on the solution 

process, but conceptually the subject has been able to 

master. In communicating the answers students have 

high self-confidence and tend to reflect on their own 

reasoning. In level 6 the subject does not understand 

the meaning of the problem but at this level the subject 

already has a strong determination to complete so as to 

produce a final answer that is accompanied by reason 

although still not accurate. 

Teachers can give questions that vary on par with 

PISA problems or teachers can provide examples of 

problems related to real situations or that are currently 
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up to date and use high reasoning, so that students can 

apply their reasoning skills as a tool to solve problems 

in a wider situation. 
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