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ABSTRACT 

 

This research is a descriptive qualitative research that aims to describe the 

mathematical literacy skills of junior high school mathematics teachers in solving 

HOTS problems. Research subject selection is based on the teachers’ work period 

consisting of four teachers, such as two junior teachers and two senior teachers. 

The research instruments are HOTS problems at level 5 and level 6, and interview 

guidelines. The results of the research showed that in solving HOTS problem at 

level 5, there were junior and senior teachers who were only able to fulfill 3 of the 

6 mathematical literacy indicators. In solving HOTS problem at level 6, there was 

junior teacher who had not fulfilled one of the mathematical literacy indicators 

well and there was senior teacher who could only able to fulfill just one of the 

mathematical literacy indicators. However, other junior and senior teachers were 

able to fulfill the overall mathematical literacy indicators. Hence, there are still 

both junior and senior teachers who have not been able to solve HOTS problems 

well, so they have not been able to fulfill the overall mathematical literacy 

indicators. 

Keywords: Junior High School Teacher, Mathematical Literacy Skills, Higher 

Order Thinking Skills (HOTS) Problems  
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INTRODUCTION 

Programme of International Student 

Assessment (PISA) is one of the 

programs participated in by Indonesia 

since 2000 to assess three basic 

competencies, that is Mathematics, 

Science, and Reading. The 

mathematical problems presented in 

PISA are real problems that require 

reasoning skills, spatial skills, or 

problem solving skills (OECD, 2018). 

This problem is a problem that can be 

used to measure high-level thinking 

skills which are often referred to as 

Higher Order Thinking Skills (HOTS) 

(Dinni, 2018; Widana, 2017). 

The achievement of Indonesian 

students in PISA from 2000 to 2018 

was quite sad. The results of the PISA 

International study of Indonesian 

students showed that the achievements 

of reading literacy, mathematics 

literacy, and science literacy achieved 

by Indonesian students were very low 

(Mayari et al., 2022; Widana, 2017). 

Thus, it is necessary to re-examine the 

deficiencies that need to be fixed so that 

in the next PISA period the average 

mathematics score can increase 

significantly and Indonesia will no 

longer be at the bottom of the rankings. 

Empirical facts in the field show that 

mathematics textbooks for junior high 

school level are also starting to be 

equipped with HOTS problems, but 

most teachers do not discuss HOTS 

problems in the textbooks and are often 

only made as homework without further 

discussion. This shows that many 

teachers do not choose these problems 

to be taught to their students. 

Abdullah, et al. (2017) and Genc & 

Erbas (2019) assume that every teacher 

needs in-depth knowledge and skills to 

assess their students’ high level thinking 

skills. In order to have the skills to 

assess high level thinking skills, 

teachers should have a good level of 

mathematical literacy so that they can 

design learning strategies that can train 

students’ high level thinking skills and 

create assessment tools to assess their 

students’ high level thinking skills 

(Untu et al., 2023). Mahdiansyah & 

Rahmawati (2014) also added that 

teachers play a very important role in 

students’ mathematical literacy skills, 

especially in high level thinking (High 

Order Thinking). 

Teachers’ mathematical literacy 

skills are teachers’ abilities to 

formulate, use, and interpret 

mathematics in various contexts of 

everyday life problems efficiently, 

especially those related to problems that 

give rise to high level thinking 

problems (Umbara & Suryadi, 2019). 

Teachers who have fairly good literacy 

skills according to the PISA 

mathematical literacy level in solving 

HOTS problems are expected to easily 

train HOTS problems to their students 

in order to explore students’ high level 

thinking skills. Sulastri, et al (2014) 

stated that PISA levels are classified 

into three parts based on the level of 

difficulty in the completion process. 

The first level is easy consisting of 

problems at level 1 and 2, the second 

level is moderate difficult consisting of 

problems at level 3 and 4, while the 

third level is most difficult consisting of 

problems at level 5 and 6.  

Teacher’s work period in 

education, especially in teaching has a 

positive correlation with the 

competencies that teachers are required 

to have (Siregar et al., 2021; 

Syamsumarlin et al., 2021). In the 

regulation of the Minister of State 

Apparatus Empowerment Number 16 of 

2009, there are two groups of teachers 

with the middle teacher and junior 

teacher groups based on their teaching 

experience. Junior teachers are teachers 
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with the position level of first-class 

superintendent and group III-D with a 

maximum teaching experience of eight 

years. While middle teachers are 

teachers with the position level of 

administrator and group IV-A with a 

minimum of eight years of teaching. 

Given the delineation of these two 

categories of educators, the researcher 

in this study employs the terminology 

of junior teacher and senior teacher. 

Some studies that are relevant to 

this research are research by Indah, et 

al. (2016) which discusses improving 

the mathematical literacy skills of junior 

high school students through the 

application of the Problem Based 

Learning (PBL) learning model. The 

results of the study stated that the initial 

mathematical literacy skills of junior 

high school students were still very low, 

which was indicated by the students’ 

inability to solve problems in the form 

of formulating, applying, and even 

interpreting mathematics into various 

contexts. However, there was an 

increase in mathematical literacy skills 

after the PBL learning model was 

applied. Further research by Suyitno 

(2013) which discusses the 

development of mathematics teachers’ 

abilities in compiling mathematical 

literacy problems through a scientific 

approach. These two studies have 

differences with the research conducted 

by the researchers. If the research by the 

researchers assess the mathematical 

literacy skills of teachers in solving 

HOTS problems as seen from the 

teacher’s work period, it does not assess 

students’ mathematical abilities or 

develop teachers’ abilities in compiling 

mathematical literacy problems. And 

there has been no research that 

discusses the research conducted by the 

researchers. 

Thus, the researchers decided to 

conduct a research entitled “Analysis of 

Junior High School Teachers’ 

Mathematical Literacy Skills in Solving 

High Order Thinking Skills (HOTS) 

Problems”. This research aims to 

describe the mathematical literacy skills 

of junior and senior mathematics 

teachers in junior high school level in 

solving HOTS problems. Furthermore, 

it is hoped that the results of this 

research can be used as reflection 

material and reference material to 

improve planning starting from teaching 

strategies to the formation of evaluation 

tools to determine studets’ high level 

thinking skills. 

 

METHOD  

This investigation employs a 

qualitative methodology and adopts a 

descriptive research design. The study 

was carried out among mathematics 

educators at the junior high school tier, 

as it aligns with the objectives of the 

mathematical literacy assessment, 

which specifically targets students at the 

junior high school level. 

Research subject selection is based 

on the teachers’ work period consisting 

of four teachers from four different 

schools, namely two junior teachers and 

two senior teachers. The selection of the 

four subjects is for comparison between 

the mathematical literacy of junior 

teachers and senior teachers in solving 

problems. The sampling method used is 

purposive sampling. Criteria considered 

in selecting subjects are: (1) subjects 

with teachers’ work period in 

accordance with the provisions for 

junior teachers (maximum work period 

of 8 years) and senior teachers 

(minimum work period of 8 years), and 

(2) subjects have good oral and written 

communication skills so that they can 

express optimally what they are 

thinking when solving the problems. 

The research instrument used in 

this study was HOTS problems at level 



4 | Amalia Silwana, Denok Julianingsih - Analysis of Junior High School Teachers’ Mathematical Literacy …  

 

5 and 6, and interview guidelines to 

reveal the mathematical literacy skills 

of junior and senior teachers in junior 

high school level. The HOTS problems 

used are the results of development 

research by Gustiningsi & Somakim 

(2021) and Putra, et al. (2016) which 

have passed the validity and practicality 

tests. The data analysis technique used 

is Miles, et al. (2014) model which 

consists of: (1) data condensation stage, 

(2) data display stage, and (3) 

conclusion drawing/verification stage. 

The results of mathematical literacy test 

were analyzed based on the 

mathematical process used in PISA 

which is stated in the mathematical 

literacy indicators adapted from the 

OECD (2019) in Table 1 below. 

 
 

Table 1. Mathematical Literacy Indicators 

Mathematical 

Process 
Indicators Code 

Formulate • Identify the mathematical aspects of a given problem F1 

• Translate the problem into approriate mathematical language F2 

Employ  • Design and use problem solving strategies to obtain right solutions to 

given problems 

E1 

 

• Perform right calculations to produce right solutions to problems E2 

• Apply right concepts, facts, and algorithms in determining solutions to 

given problems 

E3 

Interpret • Interpret the solutions discovery to given problems I1 

• Evaluate the suitability of the solution to the given problems I2 

 

The conclusion is drawn through 

the activity of digging up detailed 

information from the answer sheets of 

HOTS problems and interviews. 

Furthermore, the credibility and validity 

of the data are tested using the method 

triangulation by comparing the results 

of working on HOTS problems with the 

results of the interviews. 

 

 
RESULTS AND DISCUSSION  

This research used four research 

subjects, namely two junior teachers 

with J1 and J2 codes, and two senior 

teachers with S1 dan S2 codes. The 

answers of the research subjects to each 

HOTS problem given and the results of 

the interview will be analyzed based on 

the mathematical literacy indicators in 

Table 1. Figure 1 below is the answer of 

junior teacher 1 (J1) to HOTS problems 

at level 5 and level 6. 

 
Figure 1. Answer of  J1 for HOTS Problems at Level 5 (Problem 1) and Level 6 (Problem 2)  
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The results of the J1 answer sheets 

and interviews were analyzed based on 

the mathematical literacy indicators. 

Table 2 below explains the achievement 

of J1’s mathematical literacy skills 

based on the mathematical literacy 

indicators. 

 

Table 2. Achievement of J1’s mathematical literacy skills based on mathematical literacy indicators 

Code HOTS problem at Level 5 HOTS problem at Level 6 

F1 J1 was able to mention the information 

known in the problem, namely the number of 

visible lego circles at the first level, which is 

four circles. 

J1 was able to mention the information known 

in the problem, such as the year Mount 

Krakatau erupted, the additional height of 

Mount Anak Krakatau every year, the current 

height of Mount Anak Krakatau, and the 

height of Mount Krakatau before it erupted.  

F2 J1 symbolized the number of visible circles 

at each lego level with symbol 𝑇𝑛 where 𝑛 is 

the order of the level from the top. 

J1 wrote the information presented in the 

problem directly, without changing the 

problem into mathematical language. 

E1 J1 showed a problem-solving strategy 

according to the initial idea, namely solving 

the problem using arithmetic sequences. 

J1 designed and used the right strategy by 

determining the increase in the height of the 

Mount Anak Krakatau in meters, the 

difference in the height of Mount Krakatau 

before it erupted and the current hight of 

Mount Anak Krakatau, how many years both 

will have the same height, and in what year 

both will have the same height. 

E2 J1 made a calculation error when 

determining the number of visible Lego 

circles when there are two levels and so on. 

J1 performed precise calculations to produce 

the correct solution to the problem. 

E3 J1 applied the arithmetic sequences concept 

in solving problems. J1 determined the 

second term (𝑇2) until the fourth term (𝑇4). 
Then J1 determined the difference of the 

arithmetic sequence, which is 6. However, 

because of a misunderstanding of the 

problem and miscalculation, the solution 

obtained is not correct. 

J1 applied the correct algorithm in 

determining the solution to the given problem. 

I1 J1 interpreted the meaning of the results 

found that the number of visible lego circles 

at seventh level are 40 circles. However, the 

solution mentioned is wrong, causing a 

failure in the process of interpreting the 

meaning of the solution. 

J1 interpreted the meaning of the results 

found that in 2121 the height of Mount Anak 

Krakatau will be the same as the height of 

Mount Krakatau before it erupted. 

I2 J1 re-checked the solution steps and re-

checked that the results obtained made sense, 

but because of a misunderstanding of the 

problem, J1 did not realize that the solution 

obtained was wrong.  

J1 was confident that the answer obtained was 

correct and made sense. 

 

Based on Table 2, in solving HOTS 

problem at level 5, J1 was only able to 

fulfill F1, F2, and E1 indicators. In this 

case, J1 is said to have not been able to 

carry out the mathematical process on 

HOTS problem at level 5 perfectly 

because the employ and interpret 

process were not carried out properly 

(Rizki & Priatna, 2019). During the 

interview, J1 stated that this happened 

because of misunderstanding of the 

problem. This kind of error is usually 

called a comprehension error (Wijaya et 

al., 2014). According to Sari & Wijaya 

(2017), the process of understanding the 

problem is very important and is the 

initial step in the process of solving 
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mathematical literacy problems that 

affect the next steps, so that the low 

ability to understand the problem is one 

of the factors in low mathematical 

literacy skills. 

Meanwhile, in completing HOTS 

problem at level 6, J1 was able to fulfill 

almost all mathematical literacy 

indicators, since for indicator F2, it was 

not done well because J1 only wrote 

down the information presented in the 

problem directly without changing it 

into the appropriate mathematical 

language. This is in line with Cullen, et 

al. (2017) who stated that one of the 

obstacles in solving problems is 

representing a condition or expression 

using appropriate mathematical symbols 

or language. 

The second research subject is the 

second junior teacher with J2 code. 

Figure 2 below is the answer of the 

second junior teacher (J2) on HOTS 

problems at level 5 and level 6. 

 

 
Figure 2. Answer of J2 for HOTS Problems at Level 5 (Problem 1) and Level 6 (Problem 2) 

 

The results of the J2 answer sheets 

and interviews were analyzed based on 

the mathematical literacy indicators.  

 

 

Table 3 below explains the achievement 

of J2’s mathematical literacy skills 

based on the mathematical literacy 

indicators. 
 

Table 3. Achievement of J2’s mathematical literacy skills based on mathematical literacy indicators 

Code HOTS Problem at Level 5 HOTS Problem at Level 6 

F1 J2 was able to mention the 

information known in the problem, 

namely the number of visible lego 

circles at each increase in the number 

of lego levels are 4, 12, 20, 28, .. 

J2 was able to mention the information known in the 

problem, such as the year Mount Krakatau erupted, the 

additional height of Mount Anak Krakatau every year, the 

current height of Mount Anak Krakatau, and the height of 

Mount Krakatau before it erupted. 

F2 J2 wrote the information presented in 

the problem using appropriate 

mathematical language, which are 

arithmetic sequence, first term (𝑎), 

and difference (𝑏). 

J2 wrote the information presented in the problem using 

appropriate mathematical language, which are the 

difference (𝑏) as the increase of the Mount Anak 

Krakatau every year, first term (𝑎) as the current height 

of Mount Anak Krakatau, and the height of Mount 

Krakatau before eruption as 𝑈𝑛. 

E1 J2 designed and used strategies by 

determining the arithmetic sequence 

J2 designed and used strategies by determining the 

increase in the height of the Mount Anak Krakatau every 
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formed from the visible lego circles, 

determining the first term (𝑎), the 

difference (𝑏), and the seventh series 

as the number of visible lego circles 

if there are seven levels.  

year as the difference (𝑏), the current height of Mount 

Krakatau as the first term (𝑎), the height of Mount 

Krakatau before it erupted as 𝑈𝑛, and J2 finds 𝑛 as the 

period of time (in years) for the height of Mount Anak 

Krakatau to be the same as the height of Mount Krakatau 

through the aritmetic sequence formula, and adds the 

current year to the value of 𝑛. 

E2 J2 performed precise calculations to 

produce the correct solution to the 

problem. 

J2 performed precise calculations to produce the correct 

solution to the problem. 

E3 J2 applied the concepts of arithmetic 

sequences and arithmetic series to 

solve the problem. 

J2 applied the concepts of arithmetic sequences to solve 

the problem. 

I1 J2 interpreted the meaning of the 

results found that the number of 

visible lego circles when there are 

seven levels is 196 circles. 

J2 interpreted the meaning of the results found that the 

height of the Mount Anak Krakatau will be the same as 

the heigh of Mount Krakatau before it erupted around 

the end of 2121. 

I2 J2 re-checked the solution steps to 

ensure the answer is correct and 

make senses. 

J2 re-checked the solution steps to ensure the answer is 

correct and make senses. 

 

Based on Table 3, in solving HOTS 

problems at level 5 and level 6, J2 was 

able to fulfill all mathematical literacy 

indicators. J2 was able to choose the 

right strategies to work on the two 

HOTS problem, so that J2 got the right 

solutions. As Kholid, et al. (2022) 

explained that one of the mathematical 

literacy indicators is the ability to 

choose and plan strategies to solve 

contextual problems. Rawani, et al. 

(2019) added that the ability to 

determine problem-solving strategies 

appears in the use of various procedures 

to solve problems.   

The third research subject is the 

first senior teacher with S1 code. Figure 

3 below is the answer of the first senior 

teacher (S1) on HOTS problems at level 

5 and level 6. 

 
Figure 3. Answer of S1 for HOTS Problems at Level 5 (Problem 1) and Level 6 (Problem 2) 

 

The results of the S1 answer sheets 

and interviews were analyzed based on 

the mathematical literacy indicators.  

 

 

 

 

Table 4 below explains the achievement 

of S1’s mathematical literacy skills 

based on the mathematical literacy 

indicators. 
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Table 4. Achievement of S1’s mathematical literacy skills based on mathematical literacy indicators 

Code HOTS Problem at Level 5 HOTS Problem at Level 6 

F1 S1 was able to mention the 

information known in the problem, 

namely the number of visible lego 

circles at the first level, which is four 

circles. 

S1 was able to mention the information known in the 

problem, namely the year Mount Krakatu erupted, the 

additional height of Mount Anak Krakatau, and the 

height of Mount Krakatau before it erupted. 

F2 S1 wrote the information presented in 

the problem directly, then changes it 

into a sequence of number patterns. 

S1 wrote the information presented in the problem 

directly, without changing the problem into 

mathematical language. 

E1 S1 designed and used strategies by 

looking at the pattern of the number 

of visible lego circles at each increase 

in the number of lego levels, namely 

the pattern of even square numbers. 

S1 designed and used imperfect strategies, since there 

was only a stage to determine the increase in the 

height of the Mount Anak Krakatau in meters, the 

difference in the height of Mount Krakatu before it 

erupted and the current Mount Anak Krakatau, and 

how many years both will have the same height. 

E2 S1 made a calculation error when 

determining the number of visible 

lego circles when there were seven 

levels. 

S1 did the correct calculation, but the calculation did 

not reach what was asked in the problem, so the final 

solution of the problem was wrong. 

E3 S1 applied the concept of number 

patterns in solving problems. S1 

determined the number of visible lego 

circles when there was only one level 

until when there were seven levels. 

Then S1 found that the number of 

visible lego circles forming an even 

square number pattern.  

S1 applied the correct algorithm in determining the 

solution to the given problem, but there is no stage in 

determining in what year the Mount Anak Krakatau 

and Mount Krakatau before the eruption had the 

same height. 

I1 S1 interpreted the meaning of the 

results found that the number of 

visible lego circles when there are 

seven levels was (14)2 = 169 

circles. However, the solution 

mentioned was wrong, causing failure 

in the process of interpreting the 

meaning of the solution. 

S1 interpreted the meaning of the results found that 

in 96 years the height of Mount Anak Krakatau will 

be the same as the height of Mount Krakatau before 

it erupted. However, the solution mentioned does not 

match what is asked in the problem. So that, causing 

failure in the process of interpreting the meaning of 

the solution. 

I2 S1 did not re-check the solution steps 

so S1 did not realize there was a 

calculation error. 

S1 did not re-check the solution steps so S1 did not 

realize that S1 had not yet reached the final solution 

that answered the question in the problem. 

 

Based on Table 4, in solving HOTS 

problem at level 5, S1 was only able to 

fulfill F1, F2, and E1 indicators. This is 

because there was a calculation error so 

that the final solution obtained was 

wrong. This error is a type of 

mathematical processing error (Wijaya 

et al., 2014). Meanwhile, in solving 

HOTS problem at level 6, S1 was only 

able to fulfill F1 indicator because the 

final solution given by S1 did not 

answer the question in the problem. 

There is one step that has not been 

taken by S1 in determining the solution 

to the problem, namely determining in 

what year the Mount Anak Krakatau 

and Mount Krakatau before the eruption 

had the same hight. And for indicator 

F2, it was not done well because S1 

only wrote down the information 

presented in the problem directly 

without changing it into the appropriate 

mathematical language. 

Based on the interview results, S1’s 

error in answering HOTS problem at 

level 5 and level 6 because S1 did not 

re-evaluate the steps to solve the 

problems that S1 had taken (indikator 

I2). Inaccuracy in reading problems and 
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doing calculations are some of the 

factors that cause errors in solving a 

mathematical problem (Harahap et al., 

2019). Furthermore, research by 

Geraldine & Wijayanti (2022) stated 

that a person is said to be unable to 

achieve the employ and interpret 

indicators perfectly when they make 

mistakes in applying the algorithm and 

do not re-evaluate the results they 

obtain. 

The fourth research subject is the 

second senior teacher with S2 code. 

Figure 4 below is the answer of the 

second senior teacher (S2) on HOTS 

problems at level 5 and level 6. 

 
Figure 4. Answer of S2 for HOTS Problems at Level 5 (Problem 1) and Level 6 (Problem 2) 

 

The results of the S2 answer sheets 

and interviews were analyzed based on 

the mathematical literacy indicators.  

 

 

Table 5 below explains the achievement 

of S2’s mathematical literacy skills 

based on the mathematical literacy 

indicators. 
 

Table 5. Achievement of S2’s mathematical literacy skills based on mathematical literacy indicators 

Code HOTS Problem at Level 5 HOTS Problem at Level 6 

F1 S2 was able to mention the information 

known in the problem, namely the number 

of visible lego circles at the first level, 

which is four circles. 

S2 was able to mention the information known in 

the problem, such as the year Mount Krakatau 

erupted, the additional height of Mount Anak 

Krakatau every year, the current height of Mount 

Anak Krakatau, and the height of Mount Krakatau 

before it erupted. 

F2 S2 changed mathematical problems into 

mathematical language in the form of 

symbols related to the concepts of 

arithmetic sequences and arithmetic series. 

S2 changed mathematical problems into 

mathematical language in the form of symbols 

related to the concept of arithmetic sequences. 

E1 S2 designed and used strategies, such as 

using an arithmetic sequence to determine 

the number of visible lego circles when 

there are seven levels and an arithmetic 

series to determine the number of visible 

lego circles when there are seven levels. 

S2 designed and used strategies, such as using 

arithmetic sequences to determine how long (in 

years) Mount Anak Krakatau will have the same 

height as Mount Krakatau before it erupted. 

E2 S2 performed precise calculations to get 

the right solution to the problem. 

S2 performed precise calculations to get the right 

solution to the problem. 
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E3 S2 applied the concepts of arithmetic 

sequences and arithmetic series to solve 

problems. 

S2 applied the concepts of arithmetic sequences to 

solve problems. 

I1 S2 interpreted the meaning of the results 

found that the number of visible lego 

circles when there are seven levels was 196 

circles. 

S2 interpreted the meaning of the results found 

that in 2122 the height of Mount Anak Krakatau 

will be the same as the height of Mount Krakatau 

before it erupted. 

I2 S2 re-evaluated the solution steps to ensure 

the answer is correct and reasonable. 

S2 re-evaluated the solution steps to ensure the 

answer is correct and reasonable. 

 

Based on Table 5, in solving HOTS 

problems at level 5 and level 6, S2 was 

able to fulfill all mathematical literacy 

indicators. As research by Alvina & 

Hastari (2023) stated that someone is 

said to have good mathematical literacy 

skills when they are able to achieve the 

formulate, employ, and interpret 

indicators in solving problems related to 

mathematical literacy. 

Judging from HOTS problem at 

level 5 to measure mathematical literacy 

skills, J1 was only able to fulfill F1, F2, 

and E1 indicators because J1 

misunderstood the prolem so that J1 get 

the wrong solution. S1 was only able to 

achieve F1, F2, and E1 indicators 

because S1 made a mistake in 

calculating so that S1 produced the 

wrong solution. Meanwhile, J2 and S2 

were able to fulfill the overall 

mathematical literacy indicators. 

Judging from HOTS problems at 

level 6 to measure mathematical literacy 

skills, J1 was able to fulfill all 

mathematical literacy indicators but for 

F2 indicator it had not been done well. 

S1 was only able to fulfill F1 indicator 

since S1 made a mistake in reading the 

problem so that the final solution 

obtained did not answer what was asked 

by the problem. And for indicator F2 it 

had not been done well. Meanwhile, J2 

and S2 were able to achieve the overall 

mathematical literacy indicators. In this 

problem, there are differences in the 

final answer of J1, J2, dan S2 due to 

rounding of numbers during the 

calculation. 

Based on the research results that 

have been obtained, there are junior and 

senior teachers who have not been able 

to achieve the overall mathematical 

literacy indicators. This shows that 

there are still teachers who do not have 

good mathematical literacy skills. In 

line with research by Suharta & 

Suarjana (2018) that many teachers still 

have difficulties when working on 

problems related to mathematical 

literacy skills. Podkhodova, et al. 

(2020) also stated that there are 

mathematics teachers who still have 

difficulty in solving mathematical 

problems. 

Furthermore, the theory that 

mathematical literacy develops basic 

skills that are crucial for students’ 

intellectual growth, develops logical 

thinking, analytical and rational 

thinking skills, and becomes the basis 

for making the right decisions in 

academic fields and related to the 

complexity of problems in everyday life 

(Sitopu et al., 2024) requires the 

development of students’ mathematical 

literacy skills in schools. Teachers are 

highly expected to provide learning 

oriented towards mathematical literacy, 

for example by giving problems related 

to the development of mathematical 

literacy skills (Lestari et al., 2021; 

Rachmaningtyas et al., 2022). However, 

if the teacher’s mathematical skills are 

inadequate, then the teacher cannot 

decide on the correctness of the 

students’ answers (Tichá & Hošpesová, 

2013). As Blömeke, et al. (2020) and 

Yang & Kaiser (2023) stated that the 

competency profile of mathematics 

teachers is related to their quality in 
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teaching. 

Therefore, teachers need speecial 

training related to the development of 

teacher mathematical literacy so that 

they are able to develop activities that 

can develop students’ mathematical 

literacy skills in schools (Podkhodova et 

al., 2020). Developing students’ 

mathematical literacy skills is very 

important because students with 

mathematical literacy will have an 

advantage in navigating the demandas 

of the modern global environment. The 

integration of mathematical literacy also 

contributes to increasing students’ 

global competitiveness, and strong 

mathematical literacy will be an 

important asset for students in facing an 

increasingly competitive job market and 

the complexity of a changing world 

(Sitopu et al., 2024). 

 

CONCLUSION  

Based on the research results and 

discussion that have been described, it 

can be concluded that in solving HOTS 

problem at level 5, there was junior 

teacher who could only able to fulfill 3 

of the 6 mathematical literacy indicators 

due to misunderstand the problem, so 

the solution was wrong. In addition, 

there was senior teacher who could only 

able to fulfill 3 of the 6 mathematical 

literacy indicators due to a 

miscalculation so the final solution was 

wrong. However, other junior and 

senior teachers were able to fulfill the 

overall mathematical literacy indicators. 

In solving HOTS problems at level 6, 

there was junior teacher who had not 

fulfilled one of the mathematical 

literacy indicators. In addition, there 

was senior teacher who could only able 

to fulfill one of the mathematical 

literacy indicators due to a reading error 

of the problem so that the final solution 

obtained did not answer the question 

from the problem. However, other 

junior and senior teachers were able to 

fulfill the overall mathematical literacy 

indicators. Thus, there are still both 

junior and senior teachers who have not 

been able to solve HOTS problems 

related to mathematical literacy skills 

properly. This shows that there are still 

teachers who do not have good 

mathematical literacy skills 

 

REFERENCE 

Abdullah, A. H., Mokhtar, M., Halim, 

N. D. A., Ali, D. F., Tahir, L. M., 

& Kohar, U. H. A. (2017). 

Mathematics Teachers’ Level of 

Knowledge and Practice on the 

Implementation of Higher-Order 

Thinking Skills (HOTS). Eurasia 

Journal of Mathematics, Science 

and Technology Education, 13(1), 

3–17. 

https://doi.org/10.12973/eurasia.2

017.00601a 

Alvina, U., & Candra Hastari, R. 

(2023). Kemampuan Literasi 

Matematika Peserta Didik Dalam 

Menyelesaikan Soal PISA. 

AdMathEduSt: Jurnal Ilmiah 

Mahasiswa Pendidikan 

Matematika, 10(3), 104–113. 

https://doi.org/https://doi.org/10.1

2928/admathedust.v10i3.26959 

Blömeke, S., Kaiser, G., König, J., & 

Jentsch, A. (2020). Profiles of 

Mathematics Teachers’ 

Competence and Their Relation to 

Instructional Quality. ZDM - 

Mathematics Education, 52(2), 

329–342. 

https://doi.org/10.1007/s11858-

020-01128-y 

Cullen, A. L., Tobias, J. M., Safak, E., 

Kirwan, J. V., Wessman-

Enzinger, N. M., Wickstrom, M. 

H., & Baek, J. M. (2017). 

Preservice Teachers’ Algebraic 

Reasoning and Symbol Use on a 

Multistep Fraction Word Problem. 



12 | Amalia Silwana, Denok Julianingsih - Analysis of Junior High School Teachers’ Mathematical Literacy …  

 

International Journal for 

Mathematics Teaching and 

Learning, 18(1), 109–131. 

https://doi.org/10.4256/ijmtl.v18i

1.55 

Dinni, H. N. (2018). HOTS (High Order 

Thinking Skills) dan Kaitannya 

dengan Kemampuan Literasi 

Matematika. PRISMA, Prosiding 

Seminar Nasional Matematika, 1, 

170–176. 

https://journal.unnes.ac.id/sju/inde

x.php/prisma/article/view/19597 

Genc, M., & Erbas, A. K. (2019). 

Secondary Mathematics Teachers’ 

Conceptions of Mathematical 

Literacy. International Journal of 

Education in Mathematics, 

Science and Technology, 7(3), 

222–237. 

https://eric.ed.gov/?id=EJ1223953 

Geraldine, M., & Wijayanti, P. (2022). 

Literasi Matematika Siswa dalam 

Menyelesaikan Soal PISA Konten 

Change and Relationship Ditinjau 

dari Self Efficacy. Jurnal Riset 

Pendidikan Dan Inovasi 

Pembelajaran Matematika 

(JRPIPM), 5(2), 82–102. 

https://doi.org/10.26740/jrpipm.v

5n2.p82-102 

Gustiningsi, T., & Somakim. (2021). 

Pengembangan Soal Matematika 

Tipe PISA Level 5 Dengan 

Konteks Pribadi. AKSIOMA: 

Jurnal Program Studi Pendidikan 

Matematika, 10(2), 915–926. 

https://doi.org/10.24127/ajpm.v10

i2.3535 

Harahap, Z. I. S., Muchlis, E. E., & 

Maulidiya, D. (2019). Faktor – 

Faktor Penyebab Kesalahan Siswa 

Dalam Menyelesaikan Soal Luas 

Permukaan Kubus Dan Balok. 

Jurnal Penelitian Pembelajaran 

Matematika Sekolah (JP2MS), 

3(3), 342–352. 

https://doi.org/10.33369/jp2ms.3.

3.342-352 

Indah, N., Mania, S., & Nursalam. 

(2016). Peningkatan Kemampuan 

Literasi Matematika Siswa 

Melalui Penerapan Model 

Pembelajaran Problem Based 

Learning Di Kelas VII SMP 

Negeri 5 Pallangga Kabupaten 

Gowa. Jurnal Matematika Dan 

Pembelajaran (MaPan), 4(2), 

198–210. 

https://doi.org/10.24252/mapan.2

016v4n2a4 

Kholid, M. N., Rofi’ah, F., Ishartono, 

N., Waluyo, M., Maharani, S., 

Swastika, A., Faiziyah, N., & 

Sari, C. K. (2022). What Are 

Students’ Difficulties in 

Implementing Mathematical 

Literacy Skills for Solving PISA-

Like Problem? Journal of Higher 

Education Theory and Practice, 

22(2), 180–199. 

https://doi.org/10.33423/jhetp.v22

i2.5057 

Lestari, Y., As’ari, A. R., & Muksar, M. 

(2021). Analysis of Students’ 

Mathematical Literacy Skill In 

Solving PISA Mathematical 

Problems. MaPan, 9(1), 102–118. 

https://doi.org/10.24252/mapan.2

021v9n1a7 

Mahdianysah, & Rahmawati. (2014). 

Literasi Matematika Siswa 

Pendidikan Menengah: Analisis 

Menggunakan Desain Tes 

Internasional dengan Konteks 

Indonesia. Jurnal Pendidikan Dan 

Kebudayaan, 20(4), 452–469. 

https://doi.org/10.24832/jpnk.v20i

4.158 

Mayari, R. P., Fitrianti, Y., & 

Muslimahayati. (2022). 

Pengembangan Soal Matematika 

Model Pisa Menggunakan Kontek 

Palembangan. Jurnal MathEdu 

(Mathematic Education Journal), 

5(1), 131–139. 



13 | Amalia Silwana, Denok Julianingsih - Analysis of Junior High School Teachers’ Mathematical Literacy …  

 

https://doi.org/https://doi.org/10.3

7081/mathedu.v5i1.2439 

Miles, M. B., Huberman, A. M., & 

Saldaña, J. (2014). Qualitative 

Data Analysis A Methods 

Sourcebook Edition 3 (Issue 1). 

Amerika: SAGE Publications Inc. 

OECD. (2018). PISA 2015 PISA Results 

in Focus. OECD Publishing. 

OECD. (2019). PISA 2018 Assessment 

and Analytical Framework. In 

OECD Publishing. OECD 

Publishing. 

Podkhodova, N., Snegurova, V., 

Stefanova, N., Triapitsyna, A., & 

Pisareva, S. (2020). Assessment 

of Mathematics Teachers’ 

Professional Competence. Journal 

on Mathematics Education, 11(3), 

477–500. 

https://doi.org/10.22342/jme.11.3.

11848.477-500 

Putra, Y. Y., Zulkardi, & Hartono, Y. 

(2016). Pengembangan Soal 

Matematika Model PISA Level 4, 

5, 6 Menggunakan Konteks 

Lampung. Kreano, Jurnal 

Matematika Kreatif-Inovatif, 7(1), 

10–16. 

https://doi.org/10.15294/kreano.v

7i1.4832 

Rachmaningtyas, N. A., Kartowagiran, 

B., Sugiman, Retnawati, H., & 

Hassan, A. (2022). Habituation of 

Mathematical Literacy Trained in 

Junior High School. International 

Journal of Educational 

Methodology, 8(2), 321–330. 

https://doi.org/10.12973/ijem.8.2.

321 

Rawani, D., Putri, R. I. I., & Hapizah. 

(2019). PISA-Like Mathematics 

Problems: Using Taekwondo 

Context of ASIAN Games. 

Journal on Mathematics 

Education, 10(2), 277–288. 

https://doi.org/10.22342/jme.10.2.

5243.277-288 

Rizki, L. M., & Priatna, N. (2019). 

Mathematical Literacy as the 21st 

Century Skill. Journal of Physics: 

Conference Series, 1157(4), 8–13. 

https://doi.org/10.1088/1742-

6596/1157/4/042088 

Sari, R. H. N., & Wijaya, A. (2017). 

Mathematical Literacy of Senior 

High School Students in 

Yogyakarta. Jurnal Riset 

Pendidikan Matematika, 4(1), 

100–107. 

https://doi.org/10.21831/jrpm.v4i

1.10649 

Siregar, Z. H., Sembiring, M. M., & 

Simanungkalit, E. (2021). 

Hubungan Masa Kerja dengan 

Tingkat Kompetensi Profesional 

Guru di SD Negeri Se-Kelurahan 

Kisaran Kota. SEJ (School 

Education Journal), 11(2), 193–

198. 

https://doi.org/10.24114/sejpgsd.v

11i2.27371 

Sitopu, J. W., Khairani, M., Roza, M., 

Judijanto, L., & Aslan. (2024). 

The Importance of Integrating 

Mathematical Literacy in The 

Primary Education Curriculum: A 

Literature Review. International 

Journal of Teaching and Learning 

(INJOTEL), 2(1), 121–134. 

https://injotel.org/index.php/12/art

icle/view/54 

Suharta, I. G. P., & Suarjana, I. M. 

(2018). A Case Study on 

Mathematical Literacy of 

Prospective Elementary School 

Teachers. International Journal of 

Instruction, 11(2), 413–424. 

https://doi.org/10.12973/iji.2018.1

1228a 

Sulastri, R., Johar, R., & Munzir, S. 

(2014). Kemampuan Mahasiswa 

Program Studi Pendidikan 

Matematika FKIP Unsyiah 

Menyelesaikan Soal PISA Most 

Difficult Level. Jurnal Didaktik 



14 | Amalia Silwana, Denok Julianingsih - Analysis of Junior High School Teachers’ Mathematical Literacy …  

 

Matematika, 1(2), 13–21. 

https://jurnal.usk.ac.id/DM/article

/view/2073 

Suyitno, A. (2013). Mengembangkan 

Kemampuan Guru Matematika 

Dalam Menyusun Soal Bermuatan 

Literasi Matematika Sebagai 

Wujud Implementasi Kurikulum 

2013. Jurnal Aksioma, 4(2). 

https://doi.org/10.26877/aks.v4i2/

Septembe.552 

Syamsumarlin, Hendra, G., Mislia, 

Mahmud, N., Misnawati, Effendi, 

M., & Bandu, I. (2021). The 

Influence of Education Level, 

Teaching Experience, and 

Training on Teacher Pedagogical 

Competence in The Technical 

Implementation Unit of State 

Vocational High Schools. 

Proceedings of the International 

Conference on Industrial 

Engineering and Operations 

Management, 3276–3283. 

https://doi.org/10.46254/sa02.202

10889 

Tichá, M., & Hošpesová, A. (2013). 

Developing teachers’ subject 

didactic competence through 

problem posing. Educational 

Studies in Mathematics, 83(1), 

133–143. 

https://doi.org/10.1007/s10649-

012-9455-1 

Umbara, U., & Suryadi, D. (2019). Re-

Interpretation of Mathematical 

Literacy Based on the Teacher’s 

Perspective. International Journal 

of Instruction, 12(4), 789–806. 

https://doi.org/10.29333/iji.2019.1

2450a 

Untu, Z., Rizki, N. A., Kurniawan, & 

Ikmawati. (2023). Literasi 

Matematika Guru SMP di Kota 

Samarinda dalam Merencanakan 

Pembelajaran. EDU-MAT: Jurnal 

Pendidikan Matematika, 11(2), 

340–351. 

https://doi.org/10.20527/edumat.v

11i2.17316 

Widana, I. W. (2017). Higher Order 

Thinking Skills Assessment 

(HOTS). JISAE: Journal of 

Indonesian Student Assessment 

and Evaluation, 3(1), 32–44. 

https://doi.org/10.21009/jisae.v3i1

.4859 

Wijaya, A., Heuvel-Panhuizen, M. van 

den, Doorman, M., & Robitzsch, 

A. (2014). Difficulties in Solving 

Context-Based PISA Mathematics 

Tasks : An Analysis of Students’ 

Errors. The Mathematics 

Enthusiast, 11(3), 555–583. 

https://scholarworks.umt.edu/tme/

vol11/iss3/8/ 

Yang, X., & Kaiser, G. (2023). The 

Impact of Mathematics Teachers’ 

Professional Competence on 

Instructional Quality and Students’ 

Mathematics Learning Outcomes. 

Current Opinion in Behavioral 

Sciences, 48(101225), 1–8. 

https://doi.org/10.1016/j.cobeha.20

22.101225 

 


