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Abstract 

The ability to solve problems is a crucial component that students must 
possess when learning mathematics. For students to develop these abilities, self-
regulated learning is necessary. This study examines the impact of self-regulated 
learning on mathematical problem-solving abilities as well as abilities as 
indicators of mathematical problem-solving abilities that are affected by self-
regulated learning. The method used in this research is the Systematic Literature 
Review method, where researchers will review several related previous articles. 
In the data search, there were 347 articles from the period 2013–2023, which 
were then selected based on inclusion and exclusion criteria to obtain 25 articles 
that were suitable for study by researchers. The results of the research 
conducted include: (1) there is a significant positive influence of self-regulated 
learning on mathematical problem-solving abilities; (2) students with high level 
of SRL capable of meeting 4 indicators of mathematical problem-solving ability 
according to Polya, student with medium level of SRL only able to meet 2 
indicators of mathematical problem-solving ability according to Polya, and 
student with low level of SRL only able to meet 1 indicator of mathematical 
problem-solving ability according to Polya or not even able to solve existing 
problems. 

Keyword: Mathematical Problem-Solving Ability, Mathematical Problem-Solving 
Ability Polya, Self-Regulated Learning 

 

A. Introduction 

Education is an important component of achieving success for a country or 

nation because the quality of education affects human resources. Education plays 

an important role in changing the way students think and behave, improving their 

knowledge, and continuing to be competent in various fields (Juniantari et al., 

2019). According to Rahayu & Alyani (2020), mathematics is important to study 

because it is not much different from everyday human life, whereby continuing to 
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try to learn and understand mathematics, a person will continue to get used to 

thinking systematically by using logic creatively and critically. In the 21st 

century, skills education in learning is starting to be formed to achieve various 

skills such as being able to work together, being skilled, being creative, and 

having the ability to think critically (Jumaisyaroh et al., 2015).  

The goal of learning mathematics, according to Abidin (2015), is to improve 

one's capacity for solving complex mathematical problems. Anggraeni & 

Herdiman (2018) define issue-solving as the process of dissecting or resolving a 

problem by employing steps that lead to the desired outcome. Problem-solving is 

a process of acquiring rules at a higher level as well as a way to apply rules that 

have been mastered through prior learning activities (Hadi & Radiyatul, 2014). 

Students' ability to solve problems is crucial to their future. Learning experts 

agree that problem-solving abilities, within certain boundaries, can be acquired 

through the subject of study and discipline taught (Wena, 2018). In the 

mathematics learning process, problem-solving abilities need to be highlighted 

because, by addressing issues, students will be encouraged to think intensively 

and creatively in solving problems (Sriwahyuni & Maryati, 2022). 

Among the specialists who developed strategies for resolving the Polya issue 

(Sriwahyuni & Maryati, 2022). Learning to solve problems involves four 

processes, according to Polya: (1) comprehending the problem; (2) formulating a 

plan for a problem-solving approach; (3) carrying out the problem-solving 

method; and (4) double-checking the solutions found. After being presented with 

a problem, students practice comprehending it, coming up with solutions, and 

putting those solutions into practice until they can conclude. By posing questions 

that lead to the idea, the teacher assists students at every stage of the problem-

solving process. 

Self-regulated learning (SRL), also known as independent learning, is 

necessary for the development of problem-solving skills (Novianti et al., 2023). 

Learning independence is a way for students to self-regulate to support learning, 

thereby providing more effective achievements (Follmer & Sperling, 2016). SRL 

became known when an expert named Zimmerman (1989) developed this concept 

in the world of education. SRL is defined by Zimmerman (Dinata et al., 2016) as 
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the degree to which students voluntarily incorporate motivation, metacognition, 

and behavior into the learning process. SRL is critical to learning because it 

guides students toward autonomous learning through the creation of study plans, 

learning objectives, and independent information searches. Rohmah & Herdiman 

(2017) stated that learning independence is defined as students' willingness to 

learn subject matter without the help of teachers or peers. So that students can 

gain knowledge independently and solve the issues they encounter during the 

course. This supports Dinata's assertion (in Daumiller in Novianti et al., 2023) that 

accomplishment scores are significantly influenced by SRL, which in turn 

motivates students to engage in self-regulated autonomous learning activities. 

Sugandi (2013) states that learning independence is characterized by students' 

capacity for self-diagnosis, their willingness to take initiative in their education, 

their need to learn, their setting goals, their ability to organize, monitor, and 

control their learning, their ability to see challenges as opportunities, their use of 

pertinent learning resources, their application of effective learning strategies, and 

their evaluation of the learning process and results. Additionally, Hendriana  

(2017) listed several contexts in which independence can be learned, such as: 1) 

not relying on others; 2) self-assurance; 3) disciplined behavior; 4) taking 

initiative; 5) feeling accountable; and 6) self-control. 

Based on the preceding description, the researcher is interested in 

investigating the relation between SRL and mathematical problem-solving 

abilities in further detail. Furthermore, the relationship between SRL and 

measures of mathematical problem-solving abilities will be examined. This makes 

the research unique since it employs the Systematic Literature Review method, 

which hasn't been used in any other studies. The evaluated literature included data 

from the past ten years, spanning from 2013 to 2023. This demonstrates how 

recent the literature data used is. 

 

B. Method 

The research employed the Systematic Literature Review method, which 

entails several steps: formulate a research questions, finding pertinent articles, 

establishing inclusion and exclusion criteria, selecting articles, presenting data, 
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analyzing data, and coming to conclusions. Systematic Literature Review is a type 

of research that uses a systematic methodology to identify, select, and review 

existing articles on a particular topic. The aim is to produce conclusions and 

recommendations related to the problems studied (Nisdawati & Handican, 2022). 

Firstly, two research questions were developed, which are as follows: (Q1) Is 

there an influence of self-regulated learning on mathematical problem-solving 

abilities? (Q2) Indicators of mathematical problem-solving abilities that are 

influenced by self-regulated learning? Secondly, searching for article data using 

the Publish or Perish programs on the Google Scholar, Open Alex, and Crossref 

databases. Literature data was searched with the keyword "The Effect of Self-

Regulated Learning on Mathematical Problem-solving Ability." The literature 

data is limited to the period from 2013 to 2023. 

Third, the inclusion criteria used in the literature search was that there was an 

influence of self-regulated learning on mathematical problem-solving abilities. 

The exclusion criteria set include: (1) Title and content do not match the topic, (2) 

Only contains one topic, (3) There is no relationship between the two variables, 

(4) The research method uses a literature study, (5) There are duplicate titles, and 

(6) The article cannot be accessed. There are 347 articles related to keywords. 

These articles were selected based on inclusion and exclusion criteria into 25 

articles. 
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Figure 1. Diagram of Article Search and Selection Process 
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C. Result And Discussion 

The results of the research data included in this study are a tabulation of 

article data documented regarding mathematical problem-solving abilities in 25 

articles. For more details, see table 1. 

Table 1. Research Results Related to Self-Regulated Learning and 

Mathematical Problem-Solving Ability 

No. Name and Year Research Result Q1 Q2 

1.  (Supraptinah et 

al., 2015) 

Although students with medium and low level 

of learning independence also possess good 

mathematical problem-solving skills, those 

with high level of learning independence 

outperform those with medium or low 

learning independence. 

   

2.  (Bagus et al., 

2022) 

Students with high learning independence can 

solve mathematical problems. Students with 

medium learning independence can complete 

the completion stages, but students with low 

independence cannot find the correct solution. 

    

3.  (Aminah et al., 

2022) 

Students with low level of SRL are only able 

to distinguish between known data, 

questionable data, and a sufficient amount of 

data for solving tasks, students with medium 

level of SRL are less able to verify that the 

answers acquired are accurate. Students with 

high level of SRL are able to fulfil all 

indicators of mathematical problem-solving 

ability 

    

4.  (Lubis et al., 

2023) 

Students with high levels of self-directed 

learning are able to fulfil all four indicators of 

mathematical problem-solving according to 

Polya. Medium, meeting only indicators 1 and 

3. Low, unable to meet all four indicators. 

    

5.  (Lailiyyah, 

2023) 

Students with high self-directed learning can 

fulfill four indicators of mathematical 

problem-solving ability, according to Polya. 

Medium only meets indicators 1, 2, and 3. 

Low can only meet indicator 3. 

    

6.  (Hasibuan & 

Nurjanah, 2020) 

Students' ability to solve mathematical 

problems is strongly and favorably impacted 

by SRL. The direct contribution that SRL 
makes to the ability to solve mathematical 

problems is 0.827 = 82.7%. The ability to 

solve mathematical problems is significantly 

impacted by SRL. The most important and 

outstanding component affecting pupils' 
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No. Name and Year Research Result Q1 Q2 

ability to solve mathematical problems is 

SRL. SRL increases one's capacity to solve 

mathematical problems by 24.26%. 

7.  (Yuliasari, 2017) Students who use the PBL model have 

stronger mathematical problem-solving 

abilities than students who use the GDL 

model in the group of students with high SRL. 

   

8.  (A. Amalia et 

al., 2018) 

Self-regulated learning is at a very strong 

level, meaning it shows a very positive and 

influential relationship with mathematical 

problem-solving abilities. 

   

9.  (Zamnah, 2017) Students' capacity for SRL and their aptitude 

for solving mathematical problems are 

related. 

   

10.  (Taufik, 2020) Mathematical problem-solving ability with 

high category independence is better than low 

category and medium category independence; 

medium category independence is better than 

low category independence. 

   

11.  (Novianti et al., 

2023) 

The better SRL a student has, the better their 

mathematical problem-solving abilities will 

be. 

    

12.  (Sucipto & 

Hatip, 2020) 

Students' skills to solve mathematical 

problems vary according to their degree of 

SRL. 

   

13.  (Wahyuningsih, 

2023) 

Students in high level of SRL have good 

problem-solving abilities, while students in 

medium level of SRL have fairly good 

problem-solving abilities, and students in low 

level of SRL have poor problem-solving 

abilities. 

    

14.  (Rohani et al., 

2022) 

Students with high levels of SRL are 

relatively able to understand the problem, 

plan, complete the plan, and re-examine well 

and correctly. Students in medium level of 

SRL have different abilities; some students 

only fulfill two steps, specifically identifying 

the issue and organizing a fix. Some students 

fulfill three steps, namely being able to 

understand mathematical problems, being able 

to write formulas, and being able to carry out 

calculations from the formulas used. Students 

with low level of SRL are only able to 

understand the problem. 

    

15.  (Deo et al., 

2023) 

Students with high level of SRL can 

comprehend the problem, make plans, execute 

strategies, and double-check. Students with 
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No. Name and Year Research Result Q1 Q2 

medium level of SRL are capable of 

comprehending issues, coming up with 

solutions, and carrying them out. Even 

students with low levels of SRL may 

comprehend issues, create solutions, and 

execute strategies. 

16.  (Azizah et al., 

2019) 

Based on Polya theory, students' problem-

solving skills in opportunity material are 

typically classified as high for very high 

learning independence students, medium for 

high and medium learning independence 

students, and low for low and very low 

learning independence students within the 

high problem-solving category. 

    

17.  (Hidayah et al., 

2022) 

Students with high level of SRL tend to have 

better problem solving skills. Students with 

medium levels of SRL have fairly good 

problem-solving skills. Students with low 

levels of SRL are not proficient in problem-

solving. 

    

18.  (H. Amalia & 

Jusra, 2022) 

Learners with a high level of independence 

are able to meet 4 indicators of mathematical 

problem-solving. Learners with medium 

levels of independence were able to meet 3 

indicators and learners with low levels of 

independence were able to meet 2 indicators. 

    

19.  (Kurniawan, 

2016) 

SRL, connection skills and mathematical 

problem-solving are related. 

   

20.  (Ansori & 

Herdiman, 2019) 

Learning independence has a very strong 

influence on mathematical problem-solving 

abilities. 

   

21.  (Musliha & 

Revita, 2021) 

Students who exhibit high, medium, and low 

levels of SRL differ in their capacities to solve 

mathematical problems. 

    

22.  (Noerjuniaty et 

al., 2022) 

The ability of pupils to use both the REACT 

and the generative learning models to solve 

mathematical problems was found to have an 

interaction impact on SRL. Students taught 

using REACT learning showed a higher level 

of SRL than students taught with generative 

learning. These differences have a substantial 

effect on students' ability to solve 
mathematical problems. 

   

23.  (Widodo et al., 

2022)  

Self-directed learning, self-confidence, and 

mathematical disposition all have a major 

impact on one's capacity to solve 

mathematical problems involving three-
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Q1 

No. Name and Year Research Result Q1 Q2 

variable linear equations. 

24.  (Pramesti et al., 

2023) 

There is a significant influence between self-

efficacy and SRL on algebra problem-solving 

abilities. 

   

25.  (Alyani & 

Ramadhina, 

2022)  

There is a connection between mathematical 

problem and SRL during COVID-19, with a 

Pearson correlation of 0.634. 

   

 

Based on the search results, 25 articles were obtained that met the inclusion 

and exclusion criteria after reading the title, abstract, and contents of the entire 

article. The details of the number of articles based on the year of publication can 

be seen in Figure 2.  

 

 
Figure 2. Diagram of Amount of Articles Every Year 
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Figure 3. Article Category Diagram Based on Research Questions 

Figure 3 above presents the number of articles that answered (Q1) Is there an 

influence of self-regulated learning on mathematical problem-solving abilities? 

(Q2) Indicators of mathematical problem-solving abilities that are influenced by 

self-regulated learning? 25 articles answered (Q1), while 12 articles answered 

both questions at once. 

The Effect of Self-Regulated Learning (SRL) on Mathematical Problem-

Solving Ability 

Table 1 demonstrates that students' skills to solve mathematical problems are 

significantly improved by SRL. This has been demonstrated to be true in 25 

articles. A student with high levels of SRL may answer questions on problem-

solving thoroughly and effectively, indicating that the student also possesses high 

levels of mathematical problem-solving skills. While they can solve issues, 

children with medium levels of SRL are less thorough in their problem-solving 

because of their modest proficiency with mathematical concepts. Additionally, 

because they struggle with solving mathematical problems, students with low 

SRL only understand the questions posed in the problem. 

This is consistent with a study by Widodo et al. (2022) (Bagus et al., 2022), 

where students with a high levels of SRL were able to fully comprehend the 

questions, develop a solution, accurately answer the questions, and double-check 

their answers. Learners with a medium level of SRL can fully comprehend the 

problem, formulate an imperfect solution plan, and appropriately execute the 

solution. Conversely, students with low levels of SRL can comprehend the 

problem in its entirety, plan a solution but fail to see any results, or execute a 

solution but make a calculation error that causes the results to be incorrect. In each 

case, this indicates that the student lacks the problem-solving skills necessary to 

solve the problem SRL are more prepared and adept at solving mathematical 

problems because they take an active role in their education and go above and 

beyond to study on their own (A. Amalia et al., 2018) 

According to Hasibuan & Nurjanah (2020), students' problem-solving skills 

are influenced by SRL by 24.26%. The most effective strategy for enhancing 

mathematical problem-solving skills is SRL. Accordingly, students' skills in 
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solving mathematical problems will improve with more SRL (Novianti et al., 

2023). If learning independence is also good, Ansori & Herdiman (2019) research 

demonstrates an average proportion of 70.86% of good problem-solving abilities. 

Thus, pupils' ability to solve mathematical problems is significantly influenced by 

SRL. 

Research by Kurniawan (2016), Zamnah (2017), (Alyani & Ramadhina, 

2022) reveal a relationship or correlation between mathematical problem-solving 

ability and SRL. There is a one-way correlation between SRL and the 

mathematical problems-solving abilities. This implies that an increase SRL will 

be accompanied by an increase in the mathematical problems-solving ability. 

However, SRL  is not the only factor that influences mathematical problem-

solving abilities; there are other factors, namely mathematical disposition, 

mathematical connection abilities, self-confidence, and self-efficacy (Hasibuan & 

Nurjanah, 2020); (Kurniawan, 2016); (Widodo et al., 2022); (Pramesti et al., 

2023). 

Indicators of Problem-Solving Ability Influenced by Self-Regulated Learning 

(SRL) 

Twelve publications address the subject of how SRL influences problem-

solving ability. This information is based on Table 1. Pupils with high SRL  also 

frequently possess strong mathematics problem-solving skills. Students with 

medium SRL, on the other hand, will be able to finish issues in a reasonable 

length of time. Furthermore, children with low SRL also struggle with problem-

solving skills. Polya lists the following as indicators of problem-solving ability: 

(1) understanding the problem; (2) creating a plan for a problem-solving 

approach; (3) implementing the problem-solving strategy; and (4) double-

checking the results. 

The findings of the research by Widiyanto et al. (2022), Aminah et al. (2022), 

Azizah et al. (2019), H. Amalia et al. (2022), Musliha & Revita (2021), and Deo 

et al. (2023) indicate that students with high levels of SRL can meet four indicator 

of problem-solving ability, which include comprehending problems, formulating 

plans, solving problems, and double-checking the answers. There are just three 

markers that students with medium SRL may meet: issue comprehension, problem 
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solution, and planning. Conversely, pupils with low levels of SRL are only able to 

meet one need, which is comprehending the issue. 

As for the four  indicators of problem-solving ability, research by Lailiyyah et 

al. (2023), Wahyuningsih (2023), and Rohani et al. (2022) indicates that students 

with high levels of SRL may meet them. In contrast, pupils with SRL can only 

complete one indicator, while those with medium SRL can only complete two or 

three indicator. According to studies by Lubis et al. (2023), Novianti et al. (2023), 

and Hidayah et al. (2022), however, pupils with low SRL do not fulfill any criteria 

for proficiency in solving mathematical problem. Thus, the students is unable to 

tackle challenges involving problem-solving. 

 

D. Conclusion 

It is clear from the literature review conducted for this study that SRL 

significantly improves one's capacity for solving mathematical problems. The 

capacity to answer mathematical problems increases with the degree of SRL. In 

addition, according to Polya, students with high SRL can meet four indicators of 

mathematical problem-solving ability; students with medium capable can  meet 

only two indicators; and students with low capable can only meet one indicator of 

mathematical problem-solving ability or cannot yet complete existing problems. It 

is hoped that this research can be used to reject measuring someone, especially a 

participant, and educate them to always increase SRL. This matters because it 

influences SRL, which is significant for the ability problem in mathematics. Study 

studies literature This is also expected to be developed in the study; furthermore, 

related indicators of SRL influence ability-solution problems in mathematics. 
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