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This research is a descriptive qualitative study that aims to determine 
the ability of students to understand the system of three-variable linear 
equations problem through problem-solving instruction. The subjects 
chosen in this study were 6 students from SMA Srijaya Negara 
Palembang, consisted of 2 students with higher ability, 2 students with 
moderate ability, and 2 students with lower ability. The data was 
collected through test results and interviews then analysed 
descriptively. The results indicated that students were able to 
understand the problem and evaluate the obtained result. While 
students with lower ability struggled in using the substitution rule, 
therefore, could not establish the plan and solv the problem completely 
and correctly.  
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Introduction 
 
As stated in the National Education Standards Agency (BSNP, 2006) the learning objectives 
of mathematics are students who have problem-solving skills that include the ability to 
understand problems, design mathematical models, solve models, interpret solutions 
obtained. According to (Pehkonen, 1997) the importance of problem-solving skills is to be 
able to develop cognitive skills, enhance creativity, is part of the mathematical application 
process, and  can motivate students to learn mathematics. (Branca, 1980) also argues that 
problem-solving is a fundamental ability that must be mastered by students because it is 
considered as the heart of mathematics. The results of the study (Leung, 2016) also show that 
problem-solving has an essential role in mathematics learning. This is in accordance with the 
statement (Krulik and Rudnik, 1995) that problem-solving is a process of thinking. So it can 
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be concluded that problem-solving is a core activity in the classroom in learning mathematics 
at all levels of education (Silver, Clark, Ghousseini, Charalambous, & T. Sealy, 2007). 
 
According to (Heri Setiawan & Harta, 2014) the primary purpose of learning mathematics is 
to develop the ability to solve complex mathematical problems. Development of problem-
solving abilities is  significant to solve problems in everyday life (Educational et al., 2012). 
The ability to solve problems is the ability needed as a provision for learning in everyday life 
(Surur, M. & Handarini, 2016). Students ability to solve problems can be known when they 
are faced with various problems (Surur, M. & Handarini, 2016). Each student certainly has 
different abilities and abilities possessed by students certainly play an essential role in solving 
problems. Students who have high skills will be more successful in reaching achievements 
and overcoming problems in their daily lives (Surur, M. & Handarini, 2016). 
 
Problem-solving is a cognitive activity that allows students to connect concepts in building 
understanding (Educational et al., 2012). According to (Saad & Ghani, 2008), problem 
solving is a planned process that needs to be carried out in order to obtain specific solutions 
to a problem that may not be completed immediately. According to (Xueui, 2003) problem-
solving learning is more important given than giving routine problems with definite 
settlement procedures. Questions-problem-solving problems (not routine) are certainly 
different from routine questions that tend to be easier. As said (Hartatiana & Darmawijoyo, 
2011.) in solving non-routine questions, more in-depth thinking is needed to understand the 
purpose of the problem given. For this reason, students must practice frequently and have a 
lot of experience working on problem-solving problems in order to solve non-routine 
problems. However, some research results show that students’problem-solving abilities are 
still low. One of the studies conducted by (Uly, 2016) found a variety of difficulties students 
get in solving problems-solving problems (Redish, 205) also argues that students have 
difficulty in solving more complex problems.  
 
Problem-solving learning can be applied to achieve the mathematics learning goals listed in 
the BSNP and solve these problems.  Four steps must be done to solve the problem-solving 
problem that includes, the ability to understand the problem, the ability to plan the settlement, 
the ability to carry out the solution and the ability to look back (G. Polya, 2004). (Carson, 
2006) argues that knowing or understanding the meaning of a problem is more important than 
solving it. Which means that if students have been able to understand the problem, of course, 
students will be able to solve problems to the next stage. 
 
Problem-solving programs should be developed in more natural situations and provide 
problems related to everyday life so that they can attract students’ interest and attention. 
(Maksum, Maliki, & Hidayat, 2017) also states that problem-solving activities involve 
excellent problem-solving skills to find the right solution to a problem, so teaching students 
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to develop problem-solving skills is a must. According to (Ayu Yarmayani, 2016) problem-
solving ability is the ability of students to find solutions that aim to solve problems. So, the 
problem-solving process can occur when students need to resolve a situation where they do 
not know a series of specific actions that must be done to  solve a problem (Newell & Simon, 
1972).  
 
Method 
 
This research is a qualitative descriptive study. The focus of this study is the ability of 
students in problem-solving learning in material systems of three-variable linear equations in 
high school. The subject of this study was the tenth-grade students at the SMA Srijaya Negara 
Palembang who were selected based on several criteria. Data collection techniques used 
included tests and interviews. After retrieving data obtained from student tests results and 
giving coding according to learning steps of problem-solving, the researcher proceeded to 
analyze the students'‘ answers according to the steps in problem-solving learning and present 
them in narrative form. The researcher also conducts the interview stage in order to convince 
the truth of the answers the subject has done.  
 
Discussion 
 
Subjects in this study were divided into 3 categories, namely, subjects who have high 
abilities, subjects who have moderate abilities and subjects who have low ability to solve 
problem-solving problems. 
 
Table 1: List of Research Subject Names 
No Subject Initials Category 
1. AA High 
2. GA High 
3. IM Moderate 
4. AAQZ Moderate 
5. MOA Low 
6. AH Low 

 
The learning process is carried out based on the lesson plan that has been developed by 
researchers and has been validated by Sriwijaya University lecturers. The test questions 
provided contain daily life issues in SPLTV material. These problems can be solved using the 
stages of problem-solving. Furthermore, the learning steps of problem-solving are seen based 
on the results of the answer sheets that have been done by students by analysing the 
completion steps  following problem-solving learning. The following is the conclusion of the 
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researcher based on the analysis of students' abilities in problem-solving learning presented in 
table 2. 
 
Table 2: The steps for Problem Solving learning that appear in the student’s answer 

Question Number Subject 
Indicator that appears 
A B C D 

1 

AA √ √ √ √ 
GA √ √ √ √ 
IM √ √ X √ 
AAQZ √ √ √ √ 
MOA √ X X √ 
AH √ X X √ 

2 

AA √ √ √ √ 
GA √ √ √ √ 
IM √ √ X √ 
AAQZ √ √ √ √ 
MOA √ X X √ 
AH √ X X √ 

Explanation: 
√: Indicator that appears   B: Planning a solution 
X: Indicator does not appear   C: Resolve the problem 
A: Understanding the problem D: Re-check 

 
The table above is a learning step to solve problems that arise when students solve problems 
that are given. As seen in the table, students who have a high ability can solve problems using 
problem-solving learning steps. While students who have a low ability to difficulty in making 
a plan for solving and solving problems. The following is the complete results of the analysis 
of data based on the test results, which are also supported by the results of interviews with 
students who have low abilities: 
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MOA Subject 
Understanding the problem 
(identify information obtained) 
 
Picture 1. Understanding the Problem of MOA Subject 
 
 
 
 
 
 
 
 
 
 

 
 

The MOA subject can identify the information obtained from the question into a simpler form 
of mathematics. When conducting an interview, the researcher gives back the same question 
and asks the subject to recreate the information obtained. The following are the results of the 
interviews: 
 
N: What information is contained in the question? 
S: What is known is that Afdil Bram and Rido collected money to buy a new bicycle, the sum 
of their money was 106,000. and looking for a lot of their own money. 
 
Completion of the planning 
(do not write the completion of the plan until finished) 
Picture 2. Completion of the planning of MOA subject 

 
 

Do not write the completion 
of the plan until finished 

Identify information 
obtained 
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As seen in the picture, the subject did not complete the plan that was used thoroughly. At the 
time of the interview, the subject also explained that the subject knew the rules that were used 
but did not need to understand, resolved using substitution rules because they were confused 
in subsidising a value into coordination. The following are the results of interviews 
conducted: 
 
N: What concepts or principles are used to solve the problem? 
S: Elimination of Equation 1. 
 
Problem Solving 
(don’t resolve the problem until finished) 
 
Picture 3. Problem-solving of MOA subject 

 
As seen in the picture, the subject was not able to solve the questions that were given 
thoroughly and correctly. At the time of the interview, the subject said that he was not too 
understanding in solving the problem. The following are the results of the interviews: 
 
N: Do you understand the questions given? 
S: If you understand, it's just the way it is. Confused, for example, you already got one result, 
you don't know what to do again 
 
 
 
 
 
 
 

Do not resolve the problem until 
finished 
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Re-check 
(don’t proof the result obtained) 
 
Picture 4. Re-check MOA’s subject 

 
 
The MOA subject was unable to solve the problem completely, so the subject did not write a 
proof of the results of the answers obtained. However, when interviewed the subject knows 
how to do the answers that have been obtained as follows: 
 
N: How do you know the answers you have done right or wrong? 
S: On the test, proof 
 
AH Subject 
Understanding the problem 
 
Picture 5. Understanding the problem of AH subject 
 
 
 
 
 
 
 
 
 
 
 
 
 

Do not proof the result 
obtained 

Identify information 
obtained 
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The AH subject is able to identify the information obtained from the problem. As seen in the 
picture, the AH subject is able to translate information that is known from the problem into a 
simple sentence using the symbols x, y, and z. When conducting an interview, the researcher 
gives back the same question and asks the subject to recreate the elements that are known 
from the problem. The appearance of these indicators is corroborated by the results of 
interviews that are conducted to the subject below: 
 
N: What information is contained in the question? 
S: Afdil, Bram, and Rido collect money to buy a new bicycle. The amount of money the three 
of them collected was 106,000, then Afdil, Bram, and Rido were made into x, y, and z. And 
look for how much money they have collected. 
 
Completion of the planning 
(don’t write the completion planning of the problem) 
 
Picture 6. Identify the AH subject questioned 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

In problem-solving, the AH subject is unable to write the completion plan completely and 
correctly. At the time of the interview, the subject knows the rules used to solve the problem, 
but the subject is still confused about the completion steps that will be done. The subject only 
knows the rules that are used but does not know the steps of the process. The following are 
the results of interviews conducted: 
 
N: The concept or principle used to solve the problem? 
S: Substitution and elimination 
 
 

Do not write the completion planning of 
the problem 
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Problem-Solving 
 
Picture 7. Problem-solving of AH subject 
 
 
 
 
 
 
 
 
 
 
 
As seen in the picture, the AH subject was unable to solve the problem until it was finished 
completely. The results of the interviews conducted also did not support the subject being 
able to solve the problem regularly because the subject was not able to mention the steps to 
complete completion. The results of the interviews conducted were: 
 
N: Yesterday how did the steps work? 
S : Equations 1 and 3 are eliminated, get the value of z, after that, I don’t know Sir, confused. 
 
Re-check 
(don’t re-check) 
 
Picture 8. Connecting the mathematical concept to the AH subject 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Don’t resolve the 
problem completely 

Do not re-check  
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The AH subject was unable to solve the problem completely so that the subject did not prove 
the answer he had received. However, when interviewed the subject knows the method used 
to test the answers that have been done as follows: 
 
N: How do you know the answers you have done are correct? 
S: First practised or proven. 
 
Based on the results of the analysis of the researchers’ student test results as above, the 
learning step that the domain student is able to do is understand the problem and check again. 
Understanding problems involve students identifying information obtained from questions 
and translating into a simpler mathematical model using symbols. This is also supported by 
(Dollah, 2005) that students  can identify known and asked elements into a more 
straightforward form because in the learning process the teacher has invited students to 
identify known elements and asked questions when completing examples question. (Dollah, 
2005) also means that identifying elements that are known to occur implicitly and implicitly 
during the learning process. This is  following the opinions expressed (Robert, 2011) that the 
important role of repetition and the exercises taught in the learning process have a high 
probability of memory being stored in long-term memory. 
 
The stage of checking again where students test the answers obtained by subsidizing the 
values obtained into known equations. During the learning process, researchers have 
familiarised students with proof of answers so students cause this dominant stage to appear in 
each student in solving problem-solving problems. 
 
The stage that does not appear in some students is to plan solutions and solve problems. The 
step of planning to solve and solve problems where students make hypotheses about how to 
plan and solve problems based on what he found in the problem when understanding the 
problem and applying it to solve the problem (Carson,2006). Students who have high and 
moderate abilities do not have problems in planning the resolution of a problem regularly. As 
sad (Surur, M. & Handarini, 2016) that students' abilities play an important role in solving 
problems faced. However, subjects who have low ability are not able to plan the resolution of 
a problem regularly because the subject is not able to solve the problem completely. This is 
contrary to the theory put forward by (Carson, 2006) that if students have been able to 
understand the problem, of course, students will be able to solve the problem to the next 
stage. Based on the data obtained, students know the method used to solve the problem but 
students have difficulty applying the rules used because students do not understand the steps 
to use substitution rules and the subject is confused what steps to take after getting the value 
from one of the variables asked. In line with the results of the research conducted (Ibrahim, 
2015) that students who have low ability are not able to use the substitution rules correctly. In 
solving problems, subjects who have low ability only know the methods used but cannot 
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hypothesize and apply it to solve problems. In line with the results of the research conducted 
(Ibrahim, 2015) shows that students who have low ability have  difficulty in planning and 
implementing a settlement plan. (Sholekah, Anggreini, & Waluyo, 2017) also stated in his 
research that students who have the low ability to have difficulty in solving the problems 
given. This is what causes students who have the low ability to have difficulty in solving the 
problems given. 
 
Conclusion 
 
Based on the results of the research that has been carried out, the conclusions are as follows: 
 
1. All students  can understand the problem and check answers obtained because during the 

learning process the teacher has accustomed students to writing information that is known 
and asked about the questions 

2. Students who have low abilities are not able to plan and solve problems because students 
have difficulty using the substitution rules to solve problems. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 11, Issue 6, 2020 

 

221 
 
 
 

REFERENCES 
 
BSNP. (2006). Standar Isi, Standar Kompetensi, dan Kompetensi Dasar SMP/MTS. Badan 

Standar Nasional Pendidikan Jakarta 
Branca, N. A. (1980). Problem solving as a Goal, Proces, and Basic Skill. In S. Krulik, & R. 

E. Reys, Mathematics Problem Solving in Middle School. Edu-Mat Jurnal Pendidikan 
Matematika. 2(1),53-61. 

Carson, J.  (2007). A Problem With Problem Solving: Teaching Thingking Without Teaching  
Knowledge. The Mathematics Educator.17(2) 7-14. 

Dollah,M.U. (2005). Challenges of inclucating mathematical values in teaching mathematics 
at secondary school. Jurnal Pendidikan Sains & Matematik Malaysia, 2(1): 38-50. 

Hartatiana, & Darmowijoyo. (2011). Pengembangan Soal Pemecahan Masalah Berbasis 
Argumen Untuk Siswa Kelas V di SD Negeri 79 Palembang. Jurnal Pendidikan 
Matematika.5(2) : 145-156 

Ibrahim, A. (2017). Deskripsi Kesulitan Siswa SMP dalam Merencanakan dan 
Mengimplementasikan Strategi Pemecahan Masalah Literasi Matematika. Universitas 
Negeri Makasar. 

Krulik, S. & Rudnick, J. A. 1995. The New Sourcebook for Teaching Reasoning and Problem 
Solving in Elementary School. Boston: Temple University. 

Kwan, S. & Leung, S. (2013). Teacher Implementing Mathematical Problem Possing In The 
Classroom: Challenges and Strategies. Springer Science + Business Media. No. 83:103-
116. 

Maliki, I.M.A, Hidayat, A. & Sutopo. Kemampuan Pemecahan Masalah Siswa Pada Topik 
Suhu dan Kalor Melalui Pembelajaran Cognitive Apprenticeship. Jurnal Pendidikan : 
Teori, Penelitian dan Pengembangan.  Universitas Malang. 2(2) : 304-308. 

Mora, F.B. & Rodriguez, A.R. 2013. Cognitive Processes Developed By Students When 
Solving Mathematical Problems Within Technological Environment. TME. 10 
(1):109�136. 

Newell, A., & Simon, HA (1972). Human problem-solving. Englewood Cliffs, NJ: Prentice-
Hall. Panprueksa, K. (2012). Development of Science 

Polya, G. (2004). How to Solve it : A new aspect of mathematical method. USA: Princeton 
University Press Princeton and Oxford. with a new foreword by John H. Conwa. 

 
 
 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 11, Issue 6, 2020 

 

222 
 
 
 

Redish, E.F. 2005. Changing Student Ways of Knowing: What Should Our Students Learn in 
a Physics Class?. In Proceedings of World View on Physics Education 2005: Focusing 
on Change, New Delhi, 2005 World Scientific Publishing Co., Singapore, in press 
(Online), (http://www.physics.umd.edu/perg/papers/redish/IndiaPlen.pdf), diakses 2 
Mei 2015 

Robert, E. Slavin. (2011). Psikologi Pendidikan Teori dan Praktik. Jakarta:Indeks. 
Saad,N.Ghani,S& Rajendran N.S 2005. The sources of pedagogical content knowledge 

(PCK) Used by Mathematics Teacher During Instructions: A case Study. Departemen 
of Mathematics. Universiti Pendidikan Sultan Idris 

Setiawan, R.H. & Harta, I. (2014). Pengaruh Pendekatan OPEN-ENDED dan Pendekatan 
Kontekstual Terhadap Kemampuan Pemecahan Masalah dan Sikap Siswa Terhadap 
Matematika. Jurnal Riset Pendidikan Matematika. Universitas Negeri Yogyakarta. 1(2).  

Sholekah, L.M., Anggreini, D., dan Waluyo, A. (2017).  Analisis kesulitan  siswa dalam 
menyelesaikan soal matematika ditinjau dari koneksi matematis materi limit fungsi. 
Wacana Akademika, 1(2). 161-162. 

Silver, E. A. (2016). Mathematical Problem Solving and Teacher Professional Learning: The 
Case of a Modified PISA Mathematics Task. In P. Felmer, E. Pehkonen, & J. Kilpatrick 
(Eds.), Posing and Solving Mathematical Problems (pp. 345�360). Springer 
International Publishing. Retrieved from http://link.springer.com/chapter/10.1007/978-
3-319-28023-3_20 

Trna, Josef et. Al. (2012). Implementation Of Inquiry-Based Science Education In Science 
Teacher Training. Journal Of Education and Instructional Studies in The World. 2(4) 
Article : 23 

Ulya, H. (2016) Profil Kemampuan Pemecahan Masalah Siswa Bermotivasi Belajar Tinggi 
Berdasarkan Ideal Problem Solving. Jurnal Konseling GUSJIJANG. 2(1): 90-96. 

Xuehui X. 2004. The Cultivation of Problem-Solving and Reason in CCTM and Chinese 
National Standars. International Journal for Mathematics Teaching and Learning. 10 
(12): 87-99. 

Yarmani, A. (2017). Analisis Kemampuan Pemecahan Masalah Matematis Siswa Kelas XI 
MIPA SMA Negeri 1 Kota Jambi. Jurnal Ilmiah Dikdaya. 12-19. 

 

http://www.ijicc.net/
http://link.springer.com/chapter/10.1007/978-3-319-28023-3_20
http://link.springer.com/chapter/10.1007/978-3-319-28023-3_20

	Method
	Discussion
	Conclusion

