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This study aims to analyze student mathematical literacy ability from the 

perspective of students' Mathematical Ability. This research is a 

descriptive study with a qualitative approach. The research subjects were 

three students of XI IPA 1 MAN 1 Padang with different mathematical 

abilities: low, medium, and high. Data were collected through 

documentation, tests, and interviews. The results of the analysis show 

that students with high abilities can solve routine problems, interpret 

problems and solve them with formulas, carry out procedures well, can 

deal with complex situations, use their reasoning in solving problems, 

can work effectively and interpret different representations and then 

relate them to the real world. Students with moderate abilities can solve 

routine problems, interpret problems and solve them with formulas, and 

carry out procedures properly. Meanwhile, students with low abilities are 

only able to solve routine questions. Based on these results, it is 

necessary to look for strategies in the mathematics learning process, 

which enable the improvement of students' mathematical literacy skills. 
 

INTRODUCTION 

An increasingly sophisticated era demands educational programs to equip students with the 

ability to compose, formulate, solve and interpret problems based on real contexts. This 

ability is called literacy. Literacy is the heart of education (Dinni, 2018). Students with good 

literacy will find it easy to solve everyday problems (Arding & Atun, 2020; Kurniawati & 

Mahmudi, 2019; Lailiyah, 2017; Nahdi et al., 2020). According to (Kaufman 2013), (Kivunja 

2014), Soulé & Warrick (2015), the success of the literacy of students in schools helps 

students become individuals who are ready to face the challenges of the 21st century. 

Meanwhile, the times have required us to have mathematical abilities and apply mathematical 

principles in everyday life (Kelly, 2006; Lee & Ginsburg, 2009). In other words, the proper 

application of mathematical principles can help solve daily problems.  

Mathematical literacy is in line with the goals of mathematics education in Indonesia. 

(Hayati & Kamid, 2019; Stacey, 2011; Stacey et al., 2015; Sutisna et al., 2019; Zulkardi et al., 

2020). Thus, mathematical literacy is the science of knowing and applying basic mathematics, 

it is essential to understand the roles and functions of mathematics using reasoning, concepts, 

facts, mathematical tools, and problem-solving in everyday life. Students' positive perceptions 

of mathematics lessons and self-confidence in their abilities correlated positively with the 

mathematics literacy they achieved. Positive perceptions of mathematics can be developed if 

students are aware of the role of mathematics in life (Kaya & Aydın, 2016; Mutodi & 

Ngirande, 2014). 

The studies conducted by (Amir et al., 2019; Aula et al., 2019; Haara et al., 2017; 

Hairunnisah et al., 2019; Rusdi et al., 2019) mention that students' mathematical literacy skills 

are still not good. This can be seen from Indonesia's participation in international comparative 
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studies, such as PISA (Program for International Student Assessment). As a result, Indonesian 

contestants in PISA are always in the bottom 10%, and almost no Indonesian students reach 

the two highest levels (OECD, 2013; OECD, PISA 2009 Result, 2010; OECD, PISA 2015 

Result, 2015; Stacey, 2011). 76% of Indonesian children in PISA who do not reach level 2, 

the minimum level is out of the low achievers' category, and the number of children who 

reach the highest level 5 is only 0.3% (Nugrahanto & Zuchdi, 2019; Zulkardi et al., 2020). 

The results of the TIMSS study reveal that Indonesian students are still weak in 

reasoning and problem solving (Fauzan et al., 2018; Rusdi et al., 2019). Low to high ability 

students are not familiar with questions that require logical thinking and applied solutions 

(Boesen et al., 2010; Psycharis & Kallia, 2017). Students can only understand concepts but 

are unable to connect between concepts and are unable to apply them. It was caused by a lack 

of student interest and motivation towards mathematics  (Fauzan et al., 2013). The other 

experts found that mathematics learning in schools, in general, is not in line with (Nugrahanto 

& Zuchdi, 2019; Stacey, 2011), mechanistic (Acharya, 2017; Fauzan et al., 2013), is still 

generally dominated by teachers, students passively accept what the teacher gives, and it is 

still in the form of one-way interaction (Otoo et al., 2018). 

Based on the results of observations and interviews conducted on November 16, 2020, 

at Islamic secondary school 1 in Padang has implemented literacy. However, students have 

not been described as tests that can measure students' mathematical literacy skills. Students' 

literacy skills cannot be measured only by typical questions given by the teacher. Students' 

mathematical literacy abilities can be measured from the results of the PISA test questions. In 

addition, this study also found differences in students' mathematical abilities. This certainly 

affects students' literacy skills. 

With mathematical literacy skills, students can improve students' mathematical ability in 

mathematics, i.e., understanding and making decisions. This is in line with the opinion of 

(Aizikovitsh-Udi & Cheng, 2015; Chukwuyenum, 2013; Widana et al., 2018; Yasin et al., 

2019) opinion, which states that with the ability to think critically in mathematics, students 

will be able to use these abilities in daily life. Students who have mathematical abilities will 

be calm in dealing with problems. By understanding the problem, students can know the 

cause of the problem and the right solution to solve the problem. Then, they will make the 

right decision. If these students are accustomed to critical mathematical thinking, students will 

not depend on others. These students will form an independent character. By thinking 

critically, an independent character will foster an attitude of nationalism so that it is not easily 

provoked by issues that are appearing in society at this time (Yasin et al., 2019). 

Efriani & Putri (2019), Firdaus (2017), and Hadi et al. (2018), found that the 

mathematics literacy of the high school students in her study sample was still low even 

though the questions had been adjusted to the Indonesian context. The students answered the 

choice of answers to the mathematics questions without explanation and the calculation steps. 

This shows that students cannot provide descriptions or arguments to the math problems 

tested in the math test (Habsah, 2017; Saleh et al., 2018; Widyatiningtyas et al., 2015). 

According to (Amir et al., 2019; Aula et al., 2019), the profile of mathematical literacy 

abilities are divided into six levels, students with low mathematical abilities are only able to 

reach level 1, moderate students can answer questions with a familiar and known context, and 

all relevant information is available with straightforward questions. Students with high 

abilities can identify information and solve problems (Efriani & Putri, 2019). The level of 
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mathematical literacy skills is due to the material, learning provided by the teacher, the class 

and family environment, the student's abilities, and readiness in implementing learning (Amir 

et al., 2019; Haara et al., 2017). 

Several other previous studies state that to determine students' critical thinking in 

learning mathematics, the teachers need to design materials, stimulating the students’ higher-

order thinking skills to discover their learning and answer the questions (Ugwuozor et al., 

2020). Thus, it is not easy because the teachers should use appropriate strategies to design 

their questions. After the questions and materials are presented, they are expected to assist 

their students, too (Janssen et al., 2019; Janssen et al., 2019). In other words, the teachers 

teach mathematics to their students to achieve critical thinking skills well. However, some 

teachers sometimes do not fully pay attention to this goal of learning. Ideally, the teachers 

should get deep concepts, because he or she can transfer knowledge if he or she already 

understands the concept well (Kezer & Turker, 2012). 

Based on the preliminary study, when the teachers are given non-routine questions, 

some cannot answer them well. Many studies have identified the importance of critical 

thinking in learning geometry (Yi et al., 2020). Then, (Aizikovitsh-Udi & Cheng 2015) have 

examined how teachers develop mathematical problems by measuring critical thinking. Then,  

(Nuraisah et al. 2016) have also examined how to identify critical thinking on fraction 

materials. 

There is no specific research focusing on mathematical literacy skills on the topics of 

circles, number patterns, graphics, and spacious building. Thus, it is essential to research the 

mathematical literacy abilities of students in this school in solving problems adapted from 

PISA, which previously were rarely given to MAN students. 1 Padang, besides that, this 

research also aims to make students more familiar with PISA questions so that students' 

mathematical abilities will be more developed than before, who only solve ordinary problems. 

The PISA questions used in this every accommodate all levels of ability measured in PISA. 

This research was conducted to determine the students' mathematical literacy abilities 

according to the ability levels determined by PISA. The difference between this research and 

previous research is that students’ mathematical literacy skills are measured using 

mathematical ability questions at the PISA level, especially on Circles, Numbers, Patterns, 

Function Graphs, and Spatial constructs. 
 

METHODS 

This research is descriptive research with a qualitative approach. According to (Kelley et al., 

2003; Miles et al., 2014; Zimmerman, 2001), descriptive research is research conducted to 

describe or explain systematically, factually, and accurately the nature of a particular 

population. (Miles et al., 2014) suggest that a qualitative approach intends to understand the 

phenomena experienced by research subjects such as behavior, perceptions, motivation, and 

actions holistically and descriptively in the form of words and language in a context. Unique 

nature and by making use of various natural methods. 

The subjects of this research are the XI IPA students of MAN 1 Padang.  The sampling 

method in this study is purposive sampling, which described the mathematical literacy 

abilities of students in solving literacy test questions and on the results of interviews.  The 

classification of students' mathematical ability is based on the first semester of mathematics 

test scores. The researchers asked the teacher regarding students' ability level. The research 
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subjects were three students at different levels of mathematical ability. Mathematical abilities 

are grouped according to the average math scores on odd semester examinations according to 

the score categories in Table 1. 
 

Table 1. Initial Mathematics ability category (Indrawati et al., 2019) 
 

No. Score Category 

1 Score ≤ 80 Low 

2 80 ˂ Score ˂ 85 Moderate 

3 Score ≥ 85 High 
 

Data collection methods in this research are test and interview methods. Interviews were 

conducted to determine the achievement of students' mathematical literacy level indicators 

that were not visible on the test results. In this study, the analysis carried out was the analysis 

of student indicator achievement at each level of mathematical literacy skills. Indicators of the 

level of mathematical literacy skills used are shown in Table 2 
 

Table 2. Indicators of Mathematical Literacy Ability in PISA 
 

Level  Indicators 

1. Students can answer questions in a  known context since all information is available, 

identify information and carry out general ways based on clear instructions and show 

action following the stimulation given. 

2. Students interpretation and recognize stimulation with contexts that require direct 

conclusions, sort relevant information from a single source, and use a single presentation 

method and work on basic algorithms, use formulas, carry out procedures or agreements 

3. Students apply procedures or decisions sequentially, solve problems, implement simple 

strategies, interpret and use representations based on different sources of information, state 

the reasons directly, and communicate the results of their interpretations and reasons 

4. Students work effectively with models in concrete but complex situations, which may 

involve making assumptions, selecting and combining different representations, including 

symbols, relating them to real situations, using their limited range of skills, and arguing 

with multiple contextual views. Clear and provide explanations and communicate them 

accompanied by arguments based on their interpretations and actions. 

5. Students develop and work with models for complex situations, identify problems, and set 

assumptions, select, compare, and evaluate appropriate problem-solving strategies related 

to complex problems related to models, work strategically by using broad thinking and 

reasoning, and appropriately relate symbolic representations and formal characteristics and 

knowledge related to situations and reflect on their work and be able to formulate and 

communicate their interpretations and reasons 

6. Students conceptualize,  generalize and use information based on study and modeling in a 

complex situation and can use above-average knowledge, connect  different information 

sources and presentations, and translate between them flexibly, apply knowledge, mastery, 

and the relationship of symbols and mathematical operations, developing new strategies 

and approaches for dealing with new situations, as well as reflecting on their actions and 

formulating and communicating their actions appropriately and describing concerning their 

findings, interpretations, opinions, and suitability to real situations. 

Source: PISA (OECD, 2014:61) 
 

The triangulation technique used in this study was investigator triangulation. 

Triangulation is carried out by providing investigator analysis sheets, subject answer sheets, 

and recorded interviews. The results of the researcher's analysis are then compared with the 

results of the investigator's analysis. If there are differences, a discussion will be held with the 

investigator concerned to obtain the same view. The final stage is to determine the level of 

mathematical literacy skills achieved by each subject. 
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RESULTS AND DISCUSSION 

This research was started by asking for data on students' odd semester test scores from the 

subject teachers in class XI IPA 1. Based on these data, it is known that 30% of students with 

low math abilities, 50% of students with moderate abilities, and 20% high.  Furthermore, by 

asking the teacher's opinion, the research subject is determined.   There were three research 

subjects with different mathematical abilities with the S1 code for low-ability subjects with 

the initials NS, S2 for medium-capable subjects with the initials AZF, and S3 for high-ability 

subjects with the initials FDS. 
 

The student with Low Mathematical Ability (S1) 

Based on the analysis results, the student with low math abilities (S1) was able to work on 

three questions. S1 can correctly answer questions that can measure level 1 mathematical 

literacy skills. In addition, S1 can answer questions in a familiar context and all relevant 

information available with precise questions. This is based on the S1’s answer in Figure 1. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. S1's answer to problem 1a 
 

S1 can identify information and perform general methods based on clear instructions; this can 

be seen in the S1 identification results in question 1a, shown in Figure 2. 
 

 

 

 

 

 
 

 

Figure 2. S1 Identification of problem 1a 
 

S1 can show an action according to a given stimulus. This can be seen in the results of 

interviews with S1. S1 can answer questions correctly, questions that can measure the level. 

Two mathematical literacy skills. Based on the results of answers and interviews, S1 has met 

all indicators at level 2. S1 can interpret and recognize situations with contexts that require 
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direct conclusions. This can be seen in the results of S1 identification in question 1b in Figure 

3. 

 
 

Figure 3. S1 Identification of problem 1b 
 

S1 can select relevant information from much information provided; this can be seen in 

interviews with S1. S1 chooses single interest to answer question 1b. S1 understanding of 

social arithmetic is excellent, proven during the interview, namely how to do question 1b. S1 

explains it in detail and correctly. S1 can provide good direct reasons for the answers to the 

questions he wrote. 

In questions that can measure mathematical literacy level 3, S1 only writes what he 

knows. When the researcher fished for an answer from S1, S1 said that he did not know. S1 is 

still confused about answering questions that can measure level 3 mathematical literacy skills. 

This can be seen in the results of S1 answers and the results of interviews with S1. Based on 

this, S1 does not fulfill all indicators at level 3. 

S1 does not answer questions that can measure level 3 mathematical literacy skills. 

When the researcher conducted the interview, S1 said that he did not know. S1 also does not 

meet the indicators at level 5 and level 6. Based on this, S1 only meets the indicators up to 

level 2. This is following the results of the analysis conducted by investigators so that S1 is at 

level 2 of mathematical literacy. 
 

The student with moderate Mathematical Ability (S2) 

Based on the analysis results, students with moderate mathematical ability (S2) can work on 

questions up to questions that can measure level 3 mathematical literacy skills. S2 can answer 

questions that can measure mathematical literacy skills at level 1 correctly. Based on the 

results of S2's answer to question number 1b, S2 can answer questions in a familiar context, 

and all relevant information is available. S2 can identify information and perform general 

methods based on explicit instructions. Based on the results of interviews with S2, S2 was 

able to show action following the stimulus given. Therefore S2 fulfills all indicators in level 

1. 

S2 can answer correctly questions that can measure level 2 mathematical literacy skills. 

Based on the results of answers and interviews, S2 has met all indicators at level 2. S2 can 

interpret and recognize situations with contexts that require direct conclusions. This is shown 

in Figure 4. 
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Figure 4. S2 Identification of Problem 1b 
 

 
Figure 5. S2's answer to Problem 1b 

 

Based on interviews with S2, S2 selected relevant information from a single source and used a 

single assessment. S2 can use social arithmetic formulas well. This is shown in Figure 5. 

S2 can provide reasons directly and make an actual interpretation in answering question 

1b. This can be seen in the results of the interview with S2. Meanwhile, S2 can correctly 

answer questions that can measure level 3 mathematical literacy skills. Based on the results of 

answers and interviews, S2 has met all the indicators at level 3. So that S2 meets level 3 in 

questions that can measure mathematical literacy level 4. S2 cannot answer the questions 

correctly. S2 chose Figure A while the correct answer is Figure B. Figure B is the correct 

image for the velocity graph in question 4. When interviewed why S2 chose Figure A. S2 said 

that he was only guessing the answer. Based on the interview results, it can be concluded that 

S2 has not been able to work effectively using models. S2 also has not been able to connect 

the graph with the shape of the path that has been taken. S2 also has not been able to provide a 

strong reason because S2 only estimates. Based on the results of interviews and answers 

written by S2, the S2 could not meet the indicators for level 4. S2 also did not meet the 

indicators at levels 5 and 6 because S2 could not solve the problem or find a strategy to solve 

it. Based on this explanation, S2 is at level 4. 
 

The student with High Mathematical Ability (S3) 

Based on the students' answers with the high mathematical ability (S3), they can work on five 

questions. S3 can answer questions that can measure level 1 mathematical literacy skills 

correctly. S3 can meet all indicators of mathematical literacy level 1. S3 can answer questions 

in a familiar context, and all relevant information is available with clear questions. S3 can 

identify information and perform standard methods based on clear instructions. S3 is also able 

to show an action according to a given stimulus. 

S3 can answer questions that can measure level 2 mathematical literacy skills correctly. 

The results of tests and interviews show that S3 meets all indicators at level 2. S3 can 

interpret and recognize situations with contexts that require direct conclusions. This is based 

on Figure 6. 
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Figure 6. S3 Identification in Problem 1b 
 

S3 can sort the relevant information from a single source and use a single presentation 

method. Understanding the use of S3 social arithmetic formulas is also good; it can be seen in 

Figure 7. S3 can provide direct reasons and carry out the actual interpretation. 
 

 

 

 

 

 

Figure 7. S3’s Answer to Problem 1b 
 

S3 can answer questions that can measure level 3 mathematical literacy skills correctly and 

meet all level 3. S3 can carry out procedures clearly, including procedures that require 

sequential decisions. S3 can solve problems and implement simple strategies. S3 can interpret 

and use representations based on different sources of information and state the reasons 

directly based on interviews. S3 can communicate the results of their interpretations and 

reasons. 

In questions that can measure mathematical literacy level 4, S3 can solve the problems 

correctly. S3 has been able to meet all indicators at level 4 of mathematical literacy ability. 

Likewise, with the questions to measure mathematical literacy skills at level 5, S3 can also 

meet all indicators well. This has been explained in the results above. So it can be said that S3 

has reached level 5 in mathematical literacy skills. In question number 4b, which measures 

the mathematical literacy skills of high-ability students (S3), S3 has not been able to work on 

the questions. When being interviewed about why they did not solve the questions, S3 said 

that due to the lack of information provided by the questions, they could not solve the 

problems in the questions or find a strategy to solve them. Based on the results of interviews 

and answers written by S3, S3 has not met the level 6 indicators. 

The student with high mathematical ability in recognizing the problem understands and 

represents the ideas being asked in the questions precisely and accurately. This is following 

the opinion of (Aula et al., 2019; Hairunnisah et al., 2019; Sutisna et al., 2019), which states 

that those who are not procedural are more adept at obtaining a clear form of the situation at 

hand with just one sentence. 

The student with moderate ability in recognizing the problem mentions what is known 

and what is asked of the questions precisely and accurately. Subjects in this category can 

make descriptions, mathematical design models and arrange them. Students in the low ability 

category in recognizing the dominant idea of the problem at hand, the subject is still confused 

in understanding the problem, unable to recognize the dominant idea of the problem well. The 

subject is often incomplete to write and explain the main problem of the problem at hand. 

This is following the opinion of (Hairunnisah et al. 2019), which states that the dominant idea 

does not lie in the situation but lies in someone's observation. 
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CONCLUSIONS 

Based on the results of tests and interviews and analysis, it can be concluded that students 

with high abilities can solve routine problems, interpret problems and solve them with 

formulas, carry out procedures well, can deal with complex situations, use their reasoning in 

solving problems, can work effectively and interpret different representations and then relate 

them to the real world. Students with moderate abilities can solve routine problems, interpret 

problems and solve them with formulas, and carry out procedures properly. Meanwhile, 

students with low abilities are only able to solve routine questions. 

It is recommended that further researchers conduct similar or more in-depth research 

considering the importance of students' mathematical literacy abilities from other perspectives 

material. Future researchers are expected to expand the research sample. Furthermore, they 

can also develop this research into further research, e.g., thinking skills and gender. 
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