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Abstract 

The main purpose of this study is to analyze students' metacognition in solving mathematical problems on the 

subject of a two-variable linear equation system based on students' initial abilities. This type of research is a 

descriptive study with a qualitative approach which was carried out at SMP Negeri 18 Makassar. The subjects of 

this study consisted of 3 people who were taken each by 1 student with low ability, medium ability, and high 

ability. Data collection techniques used test and interview methods, and instrument validation was carried out 

with 2 expert validation stages. Technical analysis of data using descriptive analysis and qualitative data analysis 

starting from data reduction, data presentation and drawing conclusions. Test the validity of the data using 

triangulation techniques. From the results of the study it was concluded that (1) the subject of high initial ability 

category could fulfill all metacognitive indicators, namely prediction, planning, monitoring, and evaluation (2) 

the subject of medium initial ability category was only able to fulfill two metacognitive indicators of the four 

metacognitive indicators, namely prediction and planning, (3) the subject of low initial ability could only fulfill 

one metacognitive indicator of the four metacognitive indicators, namely predictions of students being able to 

understand what is known and asked in the questions, students are also able to change story questions into 

mathematical models. 

Keywords: Metacognition, Solving Mathematical Problems, Students' Initial Ability 

Introduction 

Mathematics is a field of study that can be studied from elementary school to college. 

In fact, the reason for mathematics in education is to train students to think logically, critically 

and systematically, this is stated in the objectives of the mathematics subject as outlined in the 

Minister of National Education Regulation Number 22 of 2006 concerning standards for 

elementary and secondary education units, including 1.) Understanding mathematical 

concepts, explaining the relationships between concepts and applying concepts flexibly, 

accurately, efficiently and precisely in problem solving. 2.) Using reasoning on patterns and 

properties, performing mathematical manipulations in making generalizations, compiling 

evidence, or explaining mathematical ideas and statements. 3.) Solving problems which 

includes the ability to understand problems, design mathematical models, solve models and 

interpret the solutions obtained. 4.) Communicating ideas with symbols, tables, diagrams or 

other media to clarify situations or problems. 5.) Having an attitude of appreciating the 

usefulness of mathematics in life, namely having curiosity, attention and interest in studying 

mathematics, as well as a tenacious and confident attitude in problem solving (Ministry of 

National Education, 2006: 346) 

The results of the PISA (2009) study showed that Indonesian students performed 

poorly on internationally standardized questions, particularly in mathematical problem-

solving. This low ability stems from students' lack of familiarity with challenging problems 

that require deeper thinking. A strong thinking process will lead to cognitive development 

(Piaget, as cited in Cremers, 1988).Based on the description of the objectives of mathematics 
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learning, it can be concluded that problem solving is a part of the mathematics curriculum that 

is quite important in the mathematics learning process. This ability is very useful when 

studying mathematics and in everyday life. Survey resultsThe Trends in International 

Mathematics And Science Study(TIMSS, 2011) shows that Indonesian students' mathematics 

ranking is 36th out of 49 countries. 

According to Imel (2002), metacognition is essential for successful learning, because 

metacognition enables students to manage their cognitive skills and identify their weaknesses, 

which can be improved through subsequent cognitive skills. People who are able to perform a 

particular skill can be said to be able to perform metacognition, that is, think about how to 

perform the skill. Students can be encouraged to perform metacognition by increasing their 

awareness that metacognition is necessary to improve their academic achievement. The 

results of his research indicate that students who perform metacognition (metacognitively 

aware learners) perform better than students in general who do not engage in metacognition, 

because metacognition enables students to plan, follow developments, and monitor their 

learning process. 

One of the main materials for learning mathematics in grade VIII in junior high school 

is linear equations in two variables. One of the basic competencies is basic competency 4.5, 

which is solving problems related to systems of linear equations in two variables. This 

material is closely related to everyday life and is one of the challenging topics to learn. This is 

because students find it difficult to understand the questions. According to research results in 

the journal (Fadli: 2015) that the difficulties experienced by students are characterized by the 

presence of student errors in answering questions related to systems of linear equations in two 

variables (SPLDV). The errors in question include (a) Errors in placing the symbols that form 

SPLDV, (b) Errors in formulating mathematical models, (c) Errors in using the properties of 

addition and multiplication in equations, and (d) Errors in performing operations on numbers. 

The difficulties felt by students are when given math problems in the form of stories. They 

have difficulty in understanding the meaning, what is asked in the story problem so that 

students have difficulty in converting math story problems into mathematical models. 

This problem also occurs in the eighth grade of SMP Negeri 18 Makassar. Many 

students still struggle with word problems, especially in SPLDV material. Students' problem-

solving skills are still relatively weak. They struggle to translate word problems into 

mathematical sentences. Furthermore, some students are confused about the initial steps they 

should take.  

In line with this information, the researcher conducted a study related to students' 

metacognitive abilities on SPLDV material in class VIII of SMP Negeri 18 Makassar. 

Research related to this theme is very important to do because it can provide information 

about students' abilities in using their metacognition as a tool in solving mathematical story 

problems. The results of this study can be used by teachers as a basis in selecting strategies 

and methods in solving the problem of students' low metacognitive abilities. Therefore, the 

main objective of this study is to analyze and describe students' metacognitive representation 

abilities on the material of two-variable linear equation systems in class VIII of SMP Negeri 5 

Sinjai. 

 

Research methods 
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This research is a descriptive study with a qualitative approach conducted at SMP Negeri 

18 Makassar, Makassar City, South Sulawesi in the odd semester of the 2021-2022 academic 

year. The research subjects were 3 students, each representing high, medium, and low-ability 

students, selected based on initial ability tests and teacher recommendations. The research 

method consists of three stages, beginning with problem formulation and literature review, 

followed by instrument development and validation, data collection and analysis, and the final 

stage of report preparation and conclusion drawing. The data collection technique used 4 

initial ability tests and 3 metacognitive ability tests with SPLDV material validated by 2 

experts, as well as interviews with the three selected subjects to verify the data in the written 

test results. The data analysis technique used qualitative data analysis with condensation, data 

presentation, and conclusion drawing. The data validity test used was triangulation of 

techniques/methods. 

 

Research result 

Based on the results of the research conducted in the first stage, namely administering 

initial ability tests to 13 students, the results obtained were as stated in Table 1 below: 

Table 1. Initial Ability Test Results 

No Category Frequency 

1 Tall 3 

2 Currently 5 

3 Low 5 

Amount 13 

 

Next, one subject was selected for each ability. Subject selection was based on the 

students' scores on the initial ability test and the mathematics teacher's consideration of 

students who were able to communicate well, both written and verbal, and willing to 

participate in the research data collection process.The criteria for assessing test results are as 

follows. 

 

Table 2. Criteria for assessing test results 

 

           (Directorate, 2017 Junior High School Development Team). 

 

 

The selected research subjects are presented in Table 3. 

 

Table 3 Coding of Research Subjects 

No Category Code 

1 Tall ST 

2 Currently SS 

3 Low SR 

Category Interval 

Tall 87-100 

Currently 73-86 

Low               0-72 
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After selecting the subjects, the metacognitive ability test was administered to the 

three subjects to determine their cognitive abilities. The metacognitive ability test results were 

analyzed, followed by interviews to validate the test data. 

 

Table 4 Summary of Metacognitive Abilities of All Subjects in Questions 1 and 2 

Subject Question 

No. 

Prediction planning monitoring evaluation 

ST 
1 √ √ √ √ 

2 √ √ √ √ 

SS 
1 √ √ × × 

2 √ √ × × 

SR 
1 √ × × × 

2 √ × × × 

 

1. High initial ability 

Based on the results of the written test and student interviews for questions 1 and 2, it 

can be stated that ST has been able to fulfill all metacognition indicators, namely being able 

to understand the problems in the questions, explaining what is known and asked in the 

questions, being able to transform the story problem model into mathematical form and being 

able to determine strategies and reasons for using these steps, ST has used formulas and steps 

that are coherent and appropriate. ST has been correct in the calculation process and has 

rechecked the answers before being collected. 

2. Medium initial ability 

Based on the results of written tests and student interviews for questions 1 and 2, it 

can be stated that SS is only able to fulfill two metacognition indicators, namely being able to 

understand the problems in the questions, explaining what is known and asked in the 

questions, being able to transform the story problem model into mathematical form, not being 

able to determine the strategy and reasons for using these steps, SS has not been able to use 

formulas and steps that are coherent and correct. SS is not yet accurate in the calculation 

process and does not recheck the answers before being submitted. 

 

3. Low initial ability 

Based on the results of the written test and student interviews above for questions 

number 1 and 2, it can be stated that SR is only able to fulfill one indicator of metacognition, 

namely being able to understand the problem in the question, explaining what is known and 

asked in the question, being able to transform the story problem model into a mathematical 

form, not being able to determine the strategy and reasons for using these steps, SR has not 

been able to use formulas and steps that are coherent and correct. SR is not yet correct in the 

calculation process and has rechecked the answer before being submitted. 



Journal of Teacher Training and Education (JKIP) 

FKIP Unismuh Makassar, Volume 9 No. 1 June 2023  

  

CINDY RIA VINOLA, NURDIN ARSYAD, TAKDIRMIN/ IMPROVING MATHEMATICS LEARNING OUTCOMES THROUGH THE 

APPLICATION OF PROBLEM-BASED LEARNING MODEL FOR GRADE XI STUDENTS AT UPT SMA NEGERI 1 MAROS 
 

24 

 

The results of this study are in line with the results of Hasanah's research (2017) in his 

research which stated that the metacognition of students who have high mathematical abilities 

can be fulfilled in all aspects and are able to solve problems in questions, while students who 

have medium and low metacognitive abilities are only fulfilled in certain aspects. 

 

Conclusion 

Based on the results of the research and discussion, the researcher can draw the 

conclusion that the metacognitive abilities of students on the SPLDV subject are, the subject 

of high category initial ability, based on the results of the study it was obtained that ST can 

fulfill all metacognitive indicators, namely prediction, planning, monitoring, and evaluation. 

The subject of medium category initial ability, SS can only fulfill two metacognitive 

indicators from the four metacognitive indicators, namely, prediction, students are able to 

understand the problems in the questions, understand what is known and what is asked in the 

questions and planning, students are able to change story problems into mathematical models 

and determine the steps and appropriate strategies to solve mathematical problems. The 

subject of low category initial ability, SR can only fulfill one metacognitive indicator from the 

four metacognitive indicators, namely prediction, students are able to understand what is 

known and what is asked in the questions and can change story problems into mathematical 

models. 

 

Bibliography 

Anggo, M. 2011. Contextual Mathematical Problem Solving to Improve Students' 
Metacognitive Abilities. Edumatica, 1(2), 35-42. 

Apriyanti, R. 2016. Analysis of Students' Metacognitive Skills in Solving Comparative 
Application Mathematical Problems. [Thesis]. Surakarta: FKIP UMS. 

Astuti, D & Hudiono, B. (Eds.). 2009. Children's Metacognitive Behavior in Mathematics. 
Proceedings of the Faculty of Mathematics and Natural Sciences, UNY. 

Balk, FMA 2010. The Influence Of Cognitive Questions on the Learning Processes During 

Mathematical Tasks in Teacher-Student Conversations: A Design Study. 

[Thesis]. Netherlands: Utrecht University. 

Ministry of National Education. 2006. Regulation of the Minister of National Education of 

the Republic of Indonesia Number 22 of 2006. Jakarta: Ministry of National 

Education. 

Desoete, A., Herbert R., & Ann B. 2001. Metacognition and Mathematical Problem Solving 
in Grade 3. Journal of Learning Disabilities, 34(5), 435-449. 

Fitriyah, I & Rini, S. 2014. Metacognition of Junior High School Students in Solving Story 
Problems Reviewed from Mathematical Ability and Gender. Mathedunesa, 3(3), 

120-124. 

Khairunnisa, R. 2017. Analysis of Students' Metacognition in Solving Social Arithmetic 
Problems Reviewed from Gender Differences. [Thesis]. Surakarta: Faculty of 

Teacher Training and Education, Muhammadiyah University of Surakarta. 



Journal of Teacher Training and Education (JKIP) 

FKIP Unismuh Makassar, Volume 9 No. 1 June 2023  

  

CINDY RIA VINOLA, NURDIN ARSYAD, TAKDIRMIN/ IMPROVING MATHEMATICS LEARNING OUTCOMES THROUGH THE 

APPLICATION OF PROBLEM-BASED LEARNING MODEL FOR GRADE XI STUDENTS AT UPT SMA NEGERI 1 MAROS 
 

25 

 

Kusdinar, U. (Eds.). 2016. Analysis of the Ability to Apply Problem-Solving Strategies from 

a Metacognitive Perspective. Admathedu, 6(1), 87-98. 

Lexy JM 2005. Qualitative research methods. Bandung: Remaja Rosdakarya. Listya, D K., & 
Riyadi, IS 2015. Metacognitive Process in Solving Mathematical Problems in 

Class XI Students at Banyumas State Senior High School. Electronic Journal of 

Mathematics Learning, 3(9), 1021-1034. 

Mahdavi, M. 2014. An Overview: Metacognition In Education. International Journal of 

Multidisciplinary And Current Research, Vol 2, 529-535. 

Matlin, M.W. 1998. Cognition. Fort Worth: Harcourt Brace College Publishers. NCTM. 
1999. Curriculum And Evaluation Standards For School Mathematics. 

Reston, VA: NCTM. 

Nugrahaningsih, TK 2012. Metacognition of High School Students in Accelerated Class in 
Solving Mathematical Problems. Teaching Staff of Mathematics Education 

Study Program, FKIP UNWIDHA Klaten, 82, 37-50. 

Ningrum, LS, & Sutarni, S. 2013. Analysis of Students' Ability to Solve Mathematics 
Problems in the Form of Stories on the Topic of Sequences and Series in Grade 

XII Students of SMA Al-Islam 3 Surakarta. [Thesis]. Surakarta: National 

Seminar on Mathematics Education. 

Ozsoy, G. 2011. An Investigation of the Relationship between Metacognition and 

Mathematics achievement. Asia Pacific Educ, 12, 227-235. 

Program For International Student Assessment (PISA). 2009. Pisa 2009 Plus Results 
Performance Of 15-Years-Olds In Reading, Mathematics and Science For 10 

Additional Participants. Retrieved September 26, 2017, 

fromhttp://Nces.Ed.Gov/Surveys/Pisa. 

Purnomo, D., Nusantara, T., Subanji. & Rahardjo, S. 2017. The Characteristics of the 

Process of Students' Metacognition in Solving Calculation Problems, 

International Education Studies. International Education Studies, 10(5). 

Sudia, M. 2015. Metacognitive Profile of Junior High School Students in Solving Open-
Ended Problems Reviewed from the Level of Student Ability. Jurnal Math 

Educator Nusantara, 1(1), 29 – 40. 

Sugiono. 2007. Qualitative and Quantitative Research Methods and R&D. Bandung: 

Alfabeta. 

Sutama. 2015. Research Methods: Quantitative, Qualitative, Ptk, R&D. Kartosura: Fairuz 

Media. 

 

 

http://nces.ed.gov/Surveys/Pisa

