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ABSTRACT 

 

The purpose of this study was to describe the metacognition of male junior high 

school students in problem solving oriented to the ethnomathematics of East Java 

joglo houses so that this research is a qualitative descriptive study, while the 

subject of this research is 1 male subject of SMP Negeri 2 Paciran. The data 

collection technique in this study uses test and interview techniques, where the test 

used is a problem solving test oriented to East Java joglo house ethnomathematics, 

then the test results and interviews are analyzed based on indicators of 

metacognition in problem solving. The validity of the data in this study uses time 

triangulation where the results of the first test and interview are compared with the 

results of the second test and interview until valid and reliable data are obtained 

with different time periods. While the data analysis method in this study consists of 

data reduction, presenting data, and drawing conclusions. The results of this study 

indicate that the metacognition of male junior high school students in solving 

problems oriented to East Java Joglo House Ethnomathematics at the stage of 

understanding the problem, and implementing a problem solving plan fulfills all 

indicators of metacognition, namely planning, monitoring and evaluation. 

However, at the stage of planning problem solving, male junior high school 

students do not fulfill the planning indicator because students do not plan the time 

used to solve the problem as well as at the stage of re-examining the solution 

obtained by male junior high school students do not fulfill the planning and 

monitoring indicators because they do not plan and monitor the problems given 

with different strategies or methods. 
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INTRODUCTION 

An effective learning process 

requires active two-way interaction or 

communication between teachers and 

students. According to Nana Sudjana in 

(Harahap & Suwarno, 2023) explained 

that in interaction and communication, 

teachers play a crucial role in giving 

and receiving actions, while students 

receive and give actions, meaning that 

students can respond to the information 

provided by the teacher. However, it 

cannot be denied that in 

communication, conceptual errors often 

occur when students receive 

information. In this case, awareness and 

control are crucial during the 

information-gathering process. A 

person’s awareness of their thinking 

process and how to control it is called 

metacognition. In line with the opinion 

of (Tohir, 2019) that metacognition 

plays an important role in regulating 

and controlling an individual in learning 

and thinking.  

Metacognitive awareness can help 

students become aware of their 

thinking, allowing them not only to 

remember concepts and principles of 

mathematics and science but also to 

understand them accurately. 

Metacognition plays a crucial role in 

learning. Therefore, teachers need to 

understand students’ metacognitive 

abilities in learning, so that teachers can 

investigate the extent of students’ 

mathematical understanding and how 

well students can solve problems. 

According to Setyaningrum & 

Mampouw (2020), metacognition skills 

can occur if students have 

systematically carried out problem 

solving steps. Problem solving is at the 

heart of mathematics, so it should not 

be separated from the mathematics 

learning process. In compliance with 

Kartika and Firmansyah (2019), 

mathematical problem solving skills 

must be taught to students to optimize 

their thinking skills.  

Thinking skills cannot be 

separated from the ability to manage 

information knowledge resources that 

students already have because problem 

solving ability includes a mental 

activity or individual effort that is 

directly organized to face and find the 

correct solution to a problem. In the 

world of education, there are still many 

students who have difficulty in solving 

problems, especially in finding 

problems to evaluating existing 

problems (Atmaja, dkk, 2024). Based 

on (Midawati, 2022), students have 

difficulty in problem solving starting 

from difficulty understanding the 

problem, planning the plan, 

implementing the plan and looking 

back. In facilitating problem solving, 

students can use several strategies or 

problem solving steps can be taken so 

that students are more directed and 

organized. Polya (1981) concluded that 

there are four processes must be done in 

solving problems, namely 

understanding the problem 

(understanding the problem), planning 

to solve the problem (devising a plan), 

implementing the problem solving plan 

(carrying out the plan), re-examining 

the solution obtained (looking back). 

The indicators of metacognition in 

problem solving 
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Problem 

Solving Stage 

Aspects of 

Metacognition 

Indicator 

Understanding 

the problem 

(understanding 

the problem)  

 Planning 1. Determine what is known in the given problem. 

2. Determining the question in the given problem. 

3. Explaining the problem in your own language 

or another form. 

Monitoring 1. Monitor what is known in the given problem. 

2. Monitoring the question in the given problem 

according to the original intention. 

3. Monitor the language used in the given 

problem according to the original intention. 

Evaluation 1. Deciding the data obtained, i.e. what is known 

is correct. 

2. Deciding the data obtained, namely what is 

asked in accordance with the original intention. 

3. Deciding that when presenting the problem in 

your own language or other forms is in 

accordance with the original intention of the 

problem. 

Planning 

problem 

solving  

(devising a 

plan) 

Planning 1. Thinking about the relationship between what is 

known and what is asked. 

2. Thinking about finding some appropriate 

strategies / ways to solve the given problem. 

3. Thinking of mathematical concepts that can 

help him/her in solving the problem. 

4. Planning the time used to solve the problem. 

Monitoring 1. Monitoring the relationship between what is 

known and what is asked is correct. 

2. Monitoring the right strategy/way to solve the 

given problem. 

3. Monitoring the mathematical concepts used are 

appropriate. 

Evaluation 1. Deciding that the relationship between what is 

known and what is asked is right. 

2. Deciding on the right strategy or way to solve 

the given problem. 

3. Deciding that the mathematical concept used is 

appropriate to solve the given problem. 

Carrying out 

the problem 

solving plan  

(carrying out 

the plan) 

 Planning 1. Planning to execute the chosen strategy/method 

2. Planning to make corrections when finding 

mistakes. 

Monitoring 1. Monitoring whether each step in the answer 

given is correct or not. 

2. Monitoring whether the correction steps are on 

the right track or not. 

Evaluation 1. Deciding that each step in the answer is correct 

2. Deciding that the correction is appropriate and 

able to correct the error. 

Rechecking Planning 1. Planning to recheck the accuracy of the answer 
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the solution 

obtained 

(looking back) 

 

is obtained following what was asked. 

2. Planning the given problem can be solved with 

different strategies/ways. 

Monitoring 1. Rechecking the accuracy of the answer is 

obtained following what was asked. 

2. Monitoring the selection of different strategies/ 

ways in the given problem. 

Evaluation 1. Deciding the accuracy of the answer is obtained 

following what was asked. 

2. Deciding it can be solved with different 

strategies/ways in the given problem. 

3. Deciding that the strategy/method used is 

effective in solving a given problem. 

Source: (Wulansari et al., 2022) 

 

This method can simplify math 

problem solving for students, thereby 

lessening their difficulties. Likewise, the 

role of using several learning techniques, 

one of which is the use of a method of 

combining culture and mathematics, also 

known as ethnomathematic. 

The nature of mathematics tends to 

be linear and rigid; however, when it is 

implemented with something soft like 

culture, that thinking will also become 

flexible. The role of ethnomathematics is 

quite important in mathematics education 

(Cahyani & Budiarto, 2020). Mathematics 

and culture grow in tandem within a 

community so that a person’s 

mathematical ability is influenced by their 

cultural background (Mardhiyyah, dkk, 

2024). The diverse culture in Indonesia 

means that its application is also very 

varied. As one of the people from East 

Java in the construction of joglo houses. 

The building of the house features classic 

Javanese characteristics with high 

architectural value. In the structural 

elements such as columns, doors, and 

roofs of the Joglo House. There are 

geometric concepts that can be 

implemented in mathematics education on 

topics such as flat shapes, solid shapes, 

similarity, congruence, pythagoras, and 

geometric transformations (Sulistyani et 

al., 2019).  

 

 

The relationship between culture and 

mathematics is an important step in 

understanding the ways of thinking in 

various forms of mathematics, which can 

make it easier for students to understand 

mathematics. Research on metacognition 

in problem solving has been conducted by 

(Safitri et al., 2020) titled “Analysis of 

Students’ Metacognitive Abilities in 

Solving PISA Model Mathematics 

Problems.” the results showed that 

students with very good metacognition and 

those with good metacognition in solving 

PISA model problems were classified as 

moderate because they had not maximized 

the aspects of metacognition, while 

students with poor metacognition in 

solving PISA problems were classified as 

low because almost all aspects of 

metacognition were not adequately 

considered. In addition, in the study 

(Lusiana et al., 2020) titled “Students’ 

Metacognitive Abilities in Solving 

Problems on Number Patterns Viewed 

from Brain Dominance”. The results of the 

research are (1) subjects with left brain 

dominance meet three aspects of 

metacognitive abilities, namely developing 

planning, monitoring implementation, and 

evaluating actions. Among these three 

aspects, students with left brain dominance 

exhibit a level of reflective use of 

metacognitive abilities. (2) subjects with 

right brain dominance also meet three 
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aspects of metacognitive abilities, which 

are developing planning, monitoring 

implementation, and evaluating actions. 

Among these three aspects, students with 

right brain dominance demonstrate levels 

of aware use and strategic use of 

metacognitive abilities. Based on the 

explanation above and several previous 

studies, there has yet to be any discussion 

regarding issues related to culture or 

ethnomathematics. Therefore, the 

researcher is interested in conducting a 

study on “Analysis of Junior High School 

Students’ Metacognition in Problem 

Solving Oriented to the Ethnomathematics 

of the Javanese Joglo House.” The aim is 

to describe the metacognition of male 

junior high school students in problem 

solving oriented to the ethnomathematics 

of the Javanese Joglo House.  

 

Research Method 

The purpose of this research is to 

describe the metacognition of male junior 

high school students in problem solving 

oriented to the ethnomathematics of the 

Javanese Joglo house of East Java. 

Therefore, this research is a qualitative 

descriptive study, also referred to as the 

interpretive method, because the data 

obtained from the research leans more 

towards the interpretation of the data found 

in the field. This research was conducted at 

SMPN 2 Paciran in class VIII E, focusing 

on one male student who has good 

mathematics and communication skills. In 

this study, the researcher used data 

collection techniques of tests and 

interviews. The test used is a problem 

solving test oriented to the 

ethnomathematics of the Javanese Joglo 

house of East Java, which has undergone 

validity testing.  The interview was 

conducted as a complement to the written 

test with the aim of uncovering more 

detailed issues. Therefore, this study uses 

two types of data: written test data and 

interview test data. Activities in qualitative 

data analysis are conducted interactively 

and continuously, so the data analysis 

technique in this research adopts the Miles 

and Huberman analysis technique, which 

is carried out in three stages namely data 

reduction, data presentation, and 

conclusions. 

 

RESULTS AND DISCUSSION 

The following is attached to the 

ethnomathematics problem solving test 

questions I and II used in this study. 

 

 

  

 

Figure TPME I 
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Figure TPME II 

 

 

From the questions, data from written 

tests was obtained, which the researcher 

used to obtain an overview of the 

metacognition of male junior high 

school students in problem solving 

oriented to the ethnomathematics of the 

Javanese Joglo House of East Java. The 

explanation is as follows: 

 

 

 

 

 

 

 

 

 

 
 

Result Images TPME I  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Result Images TPME II 

 

Understanding the Problem 

The male subject described initial 

strategies for understanding the problem 

and gathering the necessary information 

to solve it, such as creating a sketch and 

then labeling it with numbers for easier 

comprehension. The subject also 

monitors the things that are known and 

asked about, and can also track other 

information from the questions, such as 

the fact that the questions also tell about 

the Joglo house from East Java. Finally, 

the subject decided that the information 
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to be used could solve the problem, and 

could also detail the data using their 

own language. There are excerpts from 

the interview and also written tests 

related to the explanation above. 

P : What do you do to 

understand the questions? 

S : Reading, depicting it in flat 

shapes form, and also 

identifying what is known 

and what is being asked.

 
P : In that questions, what is 

known and what is asked? 

S : What is asked is the total 

area of the flat shapes, 

while what is known are 

the dimensions of the 

length of the house.

 
 

Devising Plan 

The male subject had explained 

the initial strategy to solve the problem 

by writing down the triangle area 

formula and trapezoid area formula that 

he had understood before. However, he 

could not think of the time needed to 

work on the problem. The subject 

monitored the relationship between 

what was known and what was asked, 

ensuring that the concepts used were 

appropriate. Then, the subject 

concluded that there was a relationship 

between what was known and what was 

asked, and wrote down the formula used 

to solve the problem. The following are 

excerpts of interviews and also written 

tests related to the explanation above. 

P : What are the formulas for the 

area of a triangle and the area 

of a trapezoid? 

S : The formula for the area of a 

triangle is 
1

2
 𝑥 𝑎 𝑥 𝑡 and the 

area of trapezoid is 
1

2
 𝑥 (𝑎 +

𝑏) 𝑥 𝑡   

 
P : After you know the formulas, 

what do you do? 

S : Firstly, I am looking for the 

vertical side using the 

Pythagorean theorem, and also 

drawing each flat shape and 

assigning numbers to them.     

 
 

Carrying Out the Plan  

The male subject was aware of the 

strategic plan used and had another plan 

in case of any mistakes. The subject 

also realized the importance of 

monitoring each step in answering the 

questions and keeping track of any 

improvements while deciding to write 

down the answers using the formulas 

and steps that have been planned. 

Additionally, the subject acknowledged 

the mistakes made and made 

corrections, even though the subject 

forgot to provide the total area answer. 

However, the solution is consistent with 

the drawing method, also using the 

Pythagorean theorem. There are 

excerpts from the interview and also 

written tests related to the explanation 

above. 

P : Could you describe the steps 

involved in entering the 

numbers until finished? 

J : I started by reading the 

question, I knew that the 

vertical side of the triangle 

and trapezoid was 

nonexistent, so I searched 
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and found the triangle 

measuring 12.7 and the 

trapezoid measuring 13. After 

that, I entered all the 

numbers into the formula and 

got the area of the triangle as 

38.1 and the area of the 

trapezoid as 300.                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Looking Back  

The male subject has realized the 

importance of planning to check the 

answers obtained in accordance with the 

questions asked, and explaining the 

reasons for the answers received; 

however, the subject did not plan to use 

other strategies. Additionally, the 

subject has acknowledged the need to 

recheck the accuracy of the obtained 

answers but did not monitor the 

selection of alternative strategies. 

Furthermore, the subject has decided 

that the strategy used is effective in 

resolving the given problems. In 

addition, the subject has also provided 

evidence in reviewing the answers. 

There are excerpts from the interview 

and also written tests related to the 

explanation above. 

P : How do you check the 

accuracy of your answers? 

S : I wrote the initial formula 

with the area already known, 

just looking for the height, 

and the result is the same. 

 
The result of this study has shown 

that the metacognition of the male 

junior high school student in solving 

problems at the stage of understanding 

the problem involves describing initial 

strategies by gathering the necessary 

information to solve the problem. 

Subsequently, the subject monitors the 

findings as well as other information 

and then decided to write down in detail 

the information obtained using his 

language. In line with the research 

conducted by Weni et al., (2019), which 

stated that the metacognition of male 

subjects in understanding problems 

involves expressing or explaining them 

clearly and in detail. This indicates that 

the male junior high school student has 

reached the metacognitive indicators for 

understanding problems. At the stage of 

planning problem solving, the male 

subject describes the initial strategies or 

formulas that will be used and then 

monitors the relationship between what 

is already known and what is being 

asked. Then, the subject realizes the 

need to make a decision to write down 

the formulas or strategies that will be 

used to solve the problem, but the 

subject cannot think of the time frame 

for completing the task. This research 

shows that a male junior high school 

student has not yet met the 

metacognition in planning at the 

problem solving planning stage. This is 

in line with research (Safitri et al., 

2020), which has explained that 

students have difficulty planning the 

time used to complete questions 
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because they do not observe the 

duration. 

Furthermore, at the stage of 

implementing the problem solving plan, 

the male subject realizes the strategies 

used and also plans for improvements if 

there are mistakes. After that, the 

subject monitors the steps in executing 

the strategy and also oversees the 

corrections that will be made. All of this 

is carried out by writing numbers into 

the predetermined formulas and making 

the corrections accurately. This is in 

line with the research (Fatima et al., 

2021) , which explained that at the stage 

of implementing the problem solving 

plan, male students were aware of and 

understood each step of the solution, 

indicating that male students have 

achieved the metacognition indicators 

in executing the problem solving plan. 

The explanation above can be 

concluded that male junior high school 

students meet the metacognition 

indicators in carrying out the problem 

solving plan. 

In the final stage, reviewing the 

solution obtained, the male subject 

realized to plan to re-examine even 

though the subject did not have a plan 

to find another strategy. After that, the 

subject concluded that the strategy that 

had been used was effective, and he was 

able to provide evidence for the answer 

given. Contradictory to (Wulansari et 

al., 2022) that students can use 

metacognitive skills to review the 

solutions they have obtained. It can be 

concluded that male junior high school 

students are unable to perform 

metacognition effectively when 

reviewing the provided solutions 

because they do not meet the indicators 

of planning and monitoring. 

 

 

 

 

CONCLUSION 

Based on the results of the data 

analysis and discussion previously 

explained regarding the metacognition 

of male junior high school students in 

solving problems oriented to the 

ethnomathematics of the Javanese Joglo 

house, the conclusion is that the 

metacognition of the male junior high 

school students in solving problems 

oriented to the ethnomathematics of the 

Javanese Joglo House at the stage of 

understanding the problem and 

implementing the problem solving plan 

fulfills all metacognition indicators, 

namely planning, monitoring, and 

evaluation. However, in the planning 

stage of problem solving, the male 

junior high school students do not meet 

the planning indicator because the 

subjects cannot estimate the time 

needed for completion. Similarly, at the 

stage of rechecking the obtained 

solutions, the male junior high school 

students do not meet the planning and 

monitoring indicators because the 

subjects lack the thought process and do 

not monitor to seek alternative 

strategies to solve the problems. 
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