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The purpose of this research is to provide a descriptive 

account of junior high school students' knowledge of 

mathematics, specifically their fluency with ranking numbers 

and root forms. A qualitative research approach with a 

descriptive focus is used in this study. Fifty-four students 

from Sidoharjo, Indonesia, a public junior high school, 

participated in the research. There were quizzes and 

interrogations to get information. Triangulation of methods 

was utilised to ensure the accuracy of the data collected. The 

analysis of data in this study consists of three parts: data 

reduction, data display, and conclusion drawing. There are no 

gaps in high school pupils' ability to read, write, and do 

computations at a proficient level. Students in this group can 

build mathematical models and comprehend mathematics, 

but they struggle with the second question's requirement that 

they use such models to describe, explain, or estimate a 

phenomenon or event. Students in the lowest ability level will 

only be able to answer the first question correctly if they use 

concepts, processes, and facts to describe, explain, or estimate 

a phenomenon or event. 
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1. INTRODUCTION 

Mathematics is one of the fields of an exact science that is more concerned with understanding 

than memorization. Therefore, knowing mathematical concepts is essential to grasping a mathematical 

topic and applying that topic's solution to real-world problems (Prabawati 2018). Further, mathematics 

serves as a tool for intellectual growth and is significant in many other fields (Dina et al. 2019). Learning 

how to read and write numbers is essential for success in mathematics. The ability to reason 

mathematically and use concepts, processes and facts to describe, explain, or forecast a phenomenon is 

a key part of mathematical literacy, as defined by Wicaksana & Ridlo (2017). Literacy in mathematics 

is the capacity to understand, work with, and communicate mathematical ideas in a variety of settings. 

This encompasses the ability to reason mathematically and use mathematical ideas, methods, data, and 
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instruments to elucidate and clarify experience. In order to have a population that constructs, cares for, 

and thinks, it is essential that its members have the mathematical literacy to understand the relevance 

and utility of mathematics in everyday life (Rumiati 2011). 

Mathematical literacy skills are very important because in everyday life, the activities experienced 

by humans are very much related to mathematics, which requires understanding literacy in solving 

them and mathematical literacy helps a person to know mathematics in the world and make 

considerations and decisions needed as a citizen (OECD 2013). A person's mathematical literacy ability 

can be seen from the skills to formulate, apply, and interpret mathematics in various contexts, including 

the ability to perform mathematical reasoning and use concepts, procedures, and facts to describe, 

explain or estimate phenomena or events. (Chasanah et al 2020). 

Noviana & Murtiyasa (2020) mentioned that the mathematical literacy ability of Indonesian 

students is still relatively low, with an average score of 367, thus causing Indonesia to be ranked 39th 

out of 41 participants. Meanwhile, the 2003 PISA results followed by 40 countries placed Indonesian 

students in 38th place with an average score of 360 and these two results were not much different from 

the PISA results in the following years (2006, 2009, 2012, 2015, 2018) which placed Indonesia in the 

bottom position. PISA is considered very important because PISA is an international-scale study, one 

of which is an examination in terms of literacy, mathematics, and science achievement of students who 

are aged between 15 years and research conducted by PISA obtained an international average score of 

mathematical literacy ability is 500 (level 3), while the average mathematical literacy score of 

Indonesian students is 375 (level 1), where level 1 is the lowest level of the 6 levels of mathematical 

literacy ability set by PISA (Asmara et al. 2017) 

In fact, most students in the ninth-grade struggle with solving everyday-life story difficulties. 

When attempting to answer questions, many pupils make blunders. Most of the students who 

responded thought the questions were too challenging, and those who did comprehend them reported 

feeling puzzled about how to apply mathematics to the story problems. Researchers found that only 

10% of pupils were able to formulate a mathematical model. According to an interview with one of the 

mathematics teachers, some students at a Sidoharjo, Indonesia, state junior high school still struggle to 

solve everyday-life narrative problems. Students who try to answer story questions in their heads 

rather than on paper often struggle to grasp the question's intent. Students sometimes resort to 

circumventing the story style in favour of a more straightforward approach to an issue, which is the 

root cause of many common errors (Akbar et al. 2017). 

Researchers have done some preliminary work in the past. A study by Nuurjannah et al. (2018) on 

the mathematical literacy skills of 15-year-olds compared those with and without a basic or 

intermediate level of education. Hidayati et al. (2020) also studied primary school teacher candidates' 

mathematical literacy in regard to their ability to solve PISA tasks involving shape and space. 

Mahiuddin et al. (2019) were inspired to study this issue because of students' dismal performance on 

standardised mathematical literacy exams. Widianti and Hidayati's (2021) study attempts to assess 

students' proficiency in trigonometry and quadratics at levels 1, 2, and 3. Utomo et al. (2020) 

investigated the relationship between students' cognitive styles and their proficiency in mathematics. 

Agustiani et al. (2021) studied the impact of self-directed instruction on the mathematical literacy of 

middle school students.  

Both the ranking number and the shape of its root are topics covered during the odd semester of 

grade nine. Knowing how to decipher the significance of symbols and mathematical concepts is 

essential when dealing with the contentious issue of ranking numbers and root forms. The topics 

covered include scientific notation, zero ranks, negative ranks, root forms, and properties of 

multiplication and division in ranks. Considering the foregoing, the problem statement in this 

investigation concerns the mathematical literacy of students at a state junior high school in Sidoharjo 

regarding numbers in rank and root form.  
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2. METHODS  

This type of research is descriptive qualitative. This research was conducted on April 12-14, 2022 

at a state junior high school in Sidoharjo. The subjects in this study were 3 class  of grade IX students. 

In this case, there are 54 students of class IX A and IX I based on three categories, namely high (S1), 

medium (S2), and low (S3) (Table 1). 

Table 1. Categories of Mathematical Literacy Level 

Score Range Category 

 Score ≥ (�̅� + 𝑆𝐷) High 

(�̅� − 𝑆𝐷) > Score < (�̅� + 𝑆𝐷) Medium 

Score ≤ (�̅� − 𝑆𝐷) Low 

Sumber: (Arikunto & Jabar 2018) 

The test question instruments in this research are in the form of 3 items of description questions, 

as well as interview guidelines developed based on indicators of mathematical literacy: (1) formulating 

mathematical models in various contexts, (2) applying mathematics in various contexts, (3) interpreting 

mathematics in various contexts, (4) conducting mathematical reasoning mathematically, (5) using 

concepts, procedures, and facts to describe, explain or estimate a phenomenon/event. The test questions 

used are presented in Figure 1 below. 

 

 
Figure 1. Literacy Test Questions 

Triangulation methods, including the utilisation of multiple data sources (such as tests, interviews, 

and written documentation), were used to ensure the results' reliability. There are three branches to the 

data analysis methodologies used in this qualitative study: data reduction, data presentation, and 

conclusion drawing (Sutama 2019). In order to present a clearer image of the research results, it is 
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necessary to narrow down the data by selecting the major elements by focusing on important aspects. 

This study makes its data easily comprehensible through the use of tables and explanatory language. 

Data that has been distilled and presented logically is used for conclusions. Figure 2 presents the overall 

design of the study. 

 

 
Figure 2. Research Framework 

3. FINDINGS AND DISCUSSION 

2.1. Findings 

The results of the student literacy test can be given in Table 2 below. 

Table 2. Student Literacy Test Results 

Literacy 

Indicators 

Question 1 Question 2 Question 3 

S1 S2 S3 S1 S2 S3 S1 S2 S3 

1 √ - - √ - - √ - - 

2    √ √ -    

3 √ - - √ - - √ - - 

4 √ √ - √ √ - √ √ - 

5 √ √ √ √ - - √ √ - 
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Information: 

√     = Meet the indicators 

-      = Does not meet the indicator 

----  = Not using indicators applying mathematics 

From Table 2, it can be seen that the mathematical literacy ability of students with high-ability 

subjects (S1), medium-ability subjects (S2), and low-ability subjects (S3). S1 is able to meet all indicators 

in all questions. S2 is capable of mathematical reasoning. S2 is not able to meet the indicators of 

formulating mathematical models and interpreting mathematics. S3 is only able to meet indicators 

using concepts, procedures, and facts to describe, explain or estimate a phenomenon/event. 

The mathematical literacy ability of junior high school students in the material of Ranked Numbers 

and Root Forms can be described as follows: 

Test question number 1 is used to measure mathematical literacy's ability to formulate 

mathematical models, interpret mathematics, perform mathematical reasoning and use concepts, 

procedures, and facts to describe, explain or estimate a phenomenon/event. The mathematical literacy 

abilities of subject 1, subject 2, and subject 3 are presented in Table 3 below. 

 

Table 3. Mathematical Literacy Skills in Problem Number 1. 

Indicator Subject 1 Subject 2 Subject 3 

1 Able to formulate 

mathematical models 

Not yet able to formulate 

mathematical models 

Not yet able to formulate 

mathematical models 

3 Able to interpret 

mathematics 

Not yet able to interpret 

mathematics 

Not yet able to interpret 

mathematics 

4 Able to do reasoning 

mathematically 

Able to do reasoning 

mathematically 

Not yet able to do 

mathematical reasoning 

5 Able to use concepts, 

procedures, and facts to 

describe, explain or 

estimate a 

phenomenon/event 

Able to use concepts, 

procedures, and facts to 

describe, explain or 

estimate a 

phenomenon/event 

Able to use concepts, 

procedures, and facts to 

describe, explain or 

estimate a 

phenomenon/event 

Subject 1 in solving the first mathematical literacy test question correctly because it meets all 

indicators. Subject 1 meets all indicators, namely formulating mathematical models, interpreting 

mathematics, performing mathematical reasoning, and using concepts, procedures, and facts to 

describe, explain or estimate a phenomenon/event. Subject 2 and subject 3 are unable to complete the 

second test question, both have not been able to formulate mathematical models, have not been able to 

interpret the mathematics and are able to use concepts, procedures, and facts to describe, explain or 

estimate a phenomenon/event. The difference is that subject 2 is capable of reasoning mathematically, 

while subject 3 has not been able to do reasoning mathematically. The results of the work of students' 

mathematical literacy ability subject 3 are given in Figure 3. 
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Figure 3. Answer Subject 3 Question Number 1 

The results of the analysis of student work showed that subject 3 was not yet able to perform 

reasoning mathematically. It can be seen from figure 3 that subject 3 does not write down what is known 

and what is asked from the question. Subject 3 solves the question by directly answering the question 

without writing down the information in the question. These results are in line with the results of the 

researcher's interview with the following research subjects. 

P : “How do you do mathematical reasoning for question number 1? Did you do it??” 

S3 : “No, I don't do mathematical reasoning on question number 1” 

Test question number 2 is used to measure mathematical literacy ability on indicators of 

formulating mathematical models, applying mathematics, interpreting mathematics, doing 

mathematical reasoning, and using concepts, procedures, and facts to describe, explain or estimate a 

phenomenon/event. The mathematical literacy abilities of subject 1, subject 2, and subject 3 are 

presented in table 4 below. 

Table 4. Mathematical Literacy Skills in Problem Number 2. 

Indicator Subject 1 Subject 2 Subject 3 

1 Able to formulate 

mathematical models 

Not yet able to formulate 

mathematical models 

Not yet able to formulate 

mathematical models 

2 Able to apply mathematics Able to apply mathematics Not yet able to apply 

mathematics 

3 Able to interpret 

mathematics 

Not yet able to interpret 

mathematics 

Not yet able to interpret 

mathematics 

  4 Able to do reasoning 

mathematically 

Able to do reasoning 

mathematically 

Not yet able to do 

mathematical reasoning 

5 Able to use concepts, 

procedures, and facts to 

describe, explain or 

estimate a 

phenomenon/event 

Unable to use concepts, 

procedures, and facts to 

describe, explain or estimate 

a phenomenon/event 

Unable to use concepts, 

procedures, and facts to 

describe, explain or 

estimate a 

phenomenon/event 

 

Subject 1 in solving the second mathematical literacy test question correctly because it meets all 

indicators. Subject 1 meets all indicators of mathematical literacy ability, namely formulating 

mathematical models, applying mathematics, interpreting mathematics, doing mathematical 

reasoning, and using concepts, procedures, and facts to describe, explain or estimate a 
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phenomenon/event. Subject 2 and subject 3 have both been equally unable to meet the indicators of 

formulating a mathematical model and use concepts, procedures, and facts to describe, explain or 

estimate a phenomenon/event. The difference is that subject 2 is able to meet the indicators of applying 

mathematics and doing reasoning mathematically. Meanwhile, subject 3 has not been able to meet the 

indicator 2 indicators. The results of the work of students of mathematical literacy ability subject 3 are 

presented in the following Figure 4. 

 

Figure 4. Subject Answer 3 Question Number 2 

The results of the analysis of student work showed that subject 3 had not been able to apply 

mathematics and perform reasoning mathematically. It can be seen from figure 4 that subject 3 does 

not apply mathematics and does not write down what is asked of the question. Subject 3 solved the 

problem by writing down the size of the bacteria 5 x 10-5, microscope magnification 1000 times, and 

visible diameter 5 x 10-5 x 103. These results are supported by the results of the researcher's interview 

with the research subject: 

Q : “How do you do mathematical reasoning for question number 2? Did you do that?” 

S3 : “I did the mathematical reasoning known from the question.” 

Q : “It means that you only write down what is known from the question and do not write down what 

is asked?” 

S3 : “Yes” 

Q : “How do you apply mathematics to problem number 2? Did you do it??” 

S3 : “No, I don't apply math” 

 

Test question number 3 is used to measure mathematical literacy ability on indicators of 

formulating mathematical models, interpreting mathematics, performing mathematical reasoning, and 

using concepts, procedures, and facts to describe, explain or estimate a phenomenon/event. The 

mathematical literacy abilities of subject 1, subject 2, and subject 3 are presented in Table 5 below. 

 

Table 5. Mathematical Literacy Skills in Problem Number 3. 

Indicator Subject 1 Subject 2 Subject 3 

1 Not yet able to formulate 

mathematical models 

Not yet able to formulate 

mathematical models 

Not yet able to formulate 

mathematical models 

3 Able to interpret 

mathematics 

Not yet able to interpret 

mathematics 

Not yet able to interpret 

mathematics 

4 Able to do reasoning 

mathematically 

Able to do reasoning 

mathematically 

Not yet able to do 

mathematical reasoning 

5 Able to use concepts, 

procedures, and facts to 

Able to use concepts, 

procedures, and facts to 

Unable to use concepts, 

procedures, and facts to 
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describe, explain or 

estimate a 

phenomenon/event 

describe, explain or 

estimate a 

phenomenon/event 

describe, explain or estimate 

a phenomenon/event 

 

Subject 1 is correct in answering the third question on the mathematical literacy test. Using 

concepts, processes, and data to describe, explain or estimate a phenomenon/event, as well as 

developing mathematical models to do so, all fall within the purview of Subject 1. Subject 2 is able to 

fulfil the indications of mathematical reasoning and employs concepts, processes, and facts to describe, 

explain, or estimate a phenomenon or occurrence but is not able to formulate mathematical models or 

comprehend mathematical theorems. In solving the third problem on the mathematical literacy test. 

Subject 3 does not demonstrate proficiency in all of the following areas: formulating mathematical 

models; interpreting mathematics; performing mathematical reasoning; using concepts, procedures, 

and facts to describe, explain, or estimate a phenomenon or event; and to use mathematical language. 

Figure 5 displays the student's work on Subject 3's mathematical literacy skills. 

 

Figure 5. Answer Subject 3 Question Number 3 

The student work analysis results show that subject 3 has not been able to meet the indicators 

using concepts, procedures, and facts to describe, explain or estimate a phenomenon/event. It can be 

seen from figure 5 that subject 3 is wrong in using the formula of finding volume. Subject using the 

volume formula  
1

4
 𝑥 𝜋 𝑥 𝑑2 𝑥 𝑡, should use the volume formula 𝜋 𝑥 𝑟2 𝑥 𝑡 so that the subject's answer is 

wrong. This is supported by the results of the researcher's interview with the research subject: 

Q : “Explain what you do in using concepts, procedures, and facts in doing number questions 3?” 

S3 : “I'm looking for the volume x a x t =
1

4
 x π x d2 x t” 

Q : “Continue how much the final result is?” 

S3 : “63√2 m2” 

2.2. Discussion 

Test research and the aforementioned interview indicate that Subject 1 in the high literacy ability 

category is proficient in all indicators of mathematical literacy ability, including formulating 

mathematical models, applying mathematics, interpreting mathematics, performing mathematical 

reasoning, and using concepts, procedures, and facts to describe, explain, or estimate a phenomenon 

or event. This agrees with the findings of Kholifasari et al. (2020), who found that "students with high 

literacy skills solved on indicators including the ability to formulate problems into mathematical form, 

with students being able to write back what is known from the problem, to model the problem into 

mathematical form, to apply mathematical concepts, facts, procedures, and reasoning, and to use 

procedures, steps to work correctly, to use symbols well, and to use formulas correctly." According to 

the research of Khotimah and Nasrulloh (2018), intelligent people are adept at applying mathematical 

models to find solutions to difficulties and doing thorough analyses of those problems. Studying at any 

level of mathematical literacy is possible for students with high intelligence, according to Yuberta et al. 
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(2020). According to Agustina et al. (2022), a highly capable subject is one who can not only write or 

speak about mathematical ideas, but also build mathematical models, and write and speak about the 

process of solving mathematical issues. 

Subject 2, who is classified as having average literacy across all issues, cannot create mathematical 

models or understand mathematical concepts. According to the study by Fadiana and Andriani (2021), 

the subject is convinced that there is only one solution to the problem and hence does not bother to 

reevaluate if further particular considerations are needed. Students typically struggle when asked to 

describe, explain, or estimate a phenomenon/event in the second question. According to data analysed 

by Martin and Kadarisma (2020), many students still struggle to complete it because they perceive the 

questions to be too challenging and lack interest in attempting to solve them using mathematical 

models based on the stories they've been given. According to the findings of Husna & Burais (2019), 

effective problem-solving relies on a solid foundation of understanding, which can be aided by 

developing one's ability to think critically. 

Subject 3, who scored as having a poor literacy level on the first question, may only demonstrate 

competence with indicators that need knowledge of concepts, methods, and facts to describe, explain, 

or estimate a phenomenon/event. Students' mathematical literacy is not fully developed in the second 

and third questions. According to Farida et al. (2021), children with low cognitive abilities have poor 

mathematical literacy skills because they cannot employ mathematical model designs appropriately to 

identify answers and interpret mathematical outcomes. This is consistent with the findings of Kafifah 

et al. (2018), who found that students with lower cognitive abilities were less likely to take careful notes 

on the problem and its solution. According to Widianti and Hidayati (2021), students find it challenging 

to understand the questions since they conduct the exercises without first writing down what is known 

and what is asked. It agrees with the findings of Yulita & Ain (2021), who discovered that pupils face 

difficulties in learning mathematics, particularly while attempting to solve story problems. Some kids 

aren't used to writing down varied facts contained in the questions, and kids more commonly handle 

problems in a direct method, which is why they make so many mistakes, as found by research by Akbar 

et al. (2017). 

4. CONCLUSION  

The following describes the mathematical literacy of junior high school students with regard to 

the Material of Ranked Numbers and Root Forms, as determined by the above-mentioned examinations 

and interviews. Students can meet all indications of mathematical literacy at the highest level of 

mathematical ability. Students in this group can formulate mathematical models and interpret 

mathematics, but they struggle with the second question, which asks them to describe, explain, or 

estimate some phenomenon or event, and they struggle with the second question, which asks them to 

apply mathematical concepts and procedures. Answering the first question's indicators requires 

students in the lowest ability level to rely solely on concepts, methods, and facts in order to describe, 

explain, or estimate a phenomenon or event. 
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