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Abstract. Problem-solving is one of the essential skills students need to learn in 
mathematics. Several factors influence a person's mathematical ability. These aspects 
include self-efficacy. This study examined the relationship between students and their 
efficacy and problem-solving skills. The population we selected was the eleventh-
grade students in SMAN 7 Luwu Timur. The sample comprised of thirty-five students. 
The primary data collection methods employed were the written interview and a 
questionnaire about self-efficacy. The test was in the form of an essay. The data were 
tested for normality and analyzed through the use of Pearson's Correlation. Results 
showed that mathematics problem-solving skills were average, and self-efficacy skills 
were in the middle category. The correlation test reported a significant relationship 
between the level of problem-solving skills in mathematics and self-efficacy. 

1. Introduction 
Mathematics is fundamental in all aspects of our life. The value of studying mathematics is not 

only illustrated in school but also observed in daily life. People use mathematical operations in 
everyday life, such as addition, subtraction, multiplication, and division. To be more precise, 
mathematics is utilized in the development of several different fields, including modern technology 
[1], engineering, and industry. Mathematics is vital in education as well as in all aspects of life. 

In education, mathematics plays a large role in promoting students' skill levels and how they can 
solve problems correctly and effectively. Although some students could not solve the problems, 
poor performance still exhibits a lack of self-efficacy and problem-solving skills.  

In our daily lives, many activities could be modeled using mathematics, including linear 
programming, which is involved in the business. Although the process was complicated, some 
challenges included that some couldn't transform word problems into mathematical models. They fail 
to grasp the meaning of the subject. [2] offered five core skills taught systematically in mathematics 
classes, such as problem-solving, reasoning, communication, connection, and representation. In this 
study, we look at how students solve problems in the field of mathematics. 

Problem-solving is a learned skill [3] and could help students tackle mathematical problems, 
enhance students' conceptual understanding, and help them think better to solve non-routine problems. 
A low level of skills in problem-solving may impede the teaching and learning of mathematics. 
Additionally, mathematics questions are very different than the questions that used to be asked in the 
classroom because the method of answering those questions is quite different [4]. 
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Carole Wade and Carol Tavris in [5] stated that one's success in mastering a concept is affected 
by one belief because it causes one to behave in such a way that becomes true.  They claim that one 
source of the type of faith held by people is their self-confidence level (self-efficacy). [6] also stated 
that high self-efficacy impact problem-solving skills. Their statement suggested that self-efficacy 
plays an essential role in a person's understanding of a concept.  

According to [7] and Albert Bandura in [5], self-efficacy is the belief that one has in his/her 
abilities to produce various actions necessary to achieve the desired outcome. He mentioned that the 
impact of self-efficacy on motivation is substantial. Students with low mathematical self-efficacy tend 
to easily give up when they encounter problems [8]. Bandura describes self-efficacy as a belief in our 
skill and ability to complete activities we need to attain our goals. The explanations indicate the effect 
of self-efficacy on students' decisions to be involved in learning, their level of support, and the 
duration they persist under challenging situations.  

Study on problem-solving and self-efficacy is already prevalent. Most of the research measuring 
their relationships only involve junior high school students [6], [9]–[14]. One that investigated high 
school students is rare. The most recent and related studies explored students' problem-solving based 
on their self-efficacy, not their correlation [15], [16]. Therefore, the study aimed to look at students' 
problem-solving skills and self-efficacy and then compare them. 
2. Methods 

This research explored students' problem-solving skills and self-efficacy, and it also examined 
their association. The research population was 127 eleventh-grade students at SMAN 7 Luwu Timur. 
The study recruited thirty-five students as the sample, and it took place in Luwu, Indonesia, during the 
odd semester of 2020/2021 in November for SMAN 7 Luwu Timur. The instruments used were a 
survey of self-efficacy and a test of problem-solving skills. 

In collecting the data, the test and the questionnaire were administered to the students once. The 
test was in essay form, consisting of four questions based on Kompetensi Dasar (basic competencies) 
and indicators of problem-solving skills on two-variable linear equations. The questions used were as 
follows. 
Question 1: 
The area of a parking area is 400 m2. The average parking area of a car and a bus are 8 m2 and 24 m2, 
respectively. The parking area only accommodates a maximum of 20 vehicles. Create the 
mathematical models of the questions by supposing that 𝑥 is the number of cars parked and 𝑦 is the 
number of buses parked! 
Question 2: 
A domestic industry produces two kinds of bread, which is bread A and bread B. The amount of flour 
and butter needed to make the former are 150g and 50g, respectively. As for the latter, it requires 75g 
of flour and 75g of butter. The amount of flour available is 2.25kg, while the stock of butter is 1.25 kg. 
The owner of the business is going to make the two kinds of bread as much as possible. Create the 
mathematical models of the problems! 
Question 3: 
A merchant wants to buy two kinds of beverages (type A and type B). The maximum numbers of all 
drinks are 25 bottles. The former's price is Rp. 6.000,00 for every bottle while the latter's cost is Rp. 
8.000,00 for one bottle. The merchant has Rp.168.000,00. The profit for every type A and type B 
drinks sold are Rp. 2.000,00 and Rp. 2.500,00, respectively. To maximize the profit obtained, 
determine the number of drinks sold for every type of beverage. 
Question 4: 
Niki, Dini, and Rita shop for rice and sugar in the same store. Rita buys 3 kg of rice and 2 kg of sugar 
and pays Rp.46.000,00. Dini purchases 4 kilograms of rice and 5 kg of sugar and pays Rp. 87.000,00. 
If Niki buys one kg of rice and a half kilograms of sugar with a twenty thousand-rupiah bill, how 
much change did Niki received? 

After conducting the test, students' answers were assessed using an assessment rubric of problem-
solving, according to [17], [18], and it is presented in the following Table 1. 
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Table 1. Assessment Rubric of Problem-solving 

Aspects 
Assessed Response to the questions Score 

Understanding 
the problem 
 

No response  0 
Write down the data/unknown/sketch/models incorrectly or does not 
understand the problem at all 1 

Does not fully understand the information or problem  2 
Understand the problems thoroughly 3 

Devising a plan No sequence of steps in the problem-solving procedures  0 
Use irrelevant or unclear strategies 1 
The strategy used to lead to a correct answer, but it is not complete, or 
the answer is wrong 2 

Present a strategy or a procedure correctly 3 
Carrying out the 
plan 

No solution obtained  0 
The solution is present, but the procedure is not clear or wrong 1 
Employ a procedure correctly but with a miscalculation  2 
Use a particular procedure correctly 3 

Looking back 
 

Do not write the conclusion and check the procedures and the 
answers obtained. 0 

Write the conclusion and check the process inappropriately or 
Only write the conclusion or only check the process correctly  1 

Write the conclusion and check the process correctly 2 
 

Scores were evaluated for every student to determine where they rank. The steps in evaluating the 
written test results were assessing each student's scores and then categorizing them based on how 
proficiently they performed. It is classified as follows. 

 
Table 2. Category of Students' Problem-solving Skill 

Students' Score Category 
81 – 100 
61 – 80 
41 – 60 
21 – 40 
0 – 20 

Very High 
High 

Average 
Low 

Very Low 
Modification of Arikunto in [17] 
 

A questionnaire was developed to test students' self-efficacy in learning mathematics and 
answering mathematics questions. The dimensions and their indicators are defined in the following 
Table 3. 
 
 

Table 3. Indicators and Dimensions of Self-efficacy 
Dimension Indicators 

Magnitude Confidence in skill in understanding the mathematics concept 
Confidence in one's skill to overcome the obstacles and 
difficulties of the task given. 
Have a positive view of the task given 

Generality Could respond to various situations or conditions positively 
Use life experience as a step to achieve success  
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Have the attitude that shows self-confidence in all learning 
process 

Strenght Have a strong self-confidence in self-potential in solving 
mathematics task 
Have fighting spirit, perseverance, and persistence when 
encountering obstacles in solving the task. 
Commit to finish mathematics the task correctly and adequately  

 
The assessment scale used was the Likert scale that was modified. The scale consisted of five 

choices, which were Always or Selalu (S), Often or Sering (SR), Sometimes or Kadang-kadang (K), 
Rare or Jarang (J), and Never or Tidak Pernah (TP). The criteria of self-efficacy percentage in the 
assessment are as follows. 

Table 4. Classification Criteria of Self-efficacy Percentage 
Criteria (𝒙)  Category 
𝑥 > 75% High 

50% < 𝑥 ≤ 75% Average 
𝑥 ≤ 50% Low 

Adoption from [6] 
 

Data from the results of the written test and questionnaire obtained were then analyzed. Pearson's 
correlation was utilized to examine the relationship between students' problem-solving skills and their 
self-efficacy. Before carrying out the correlational test, the normality of the data was tested using the 
normality test. Students' self-efficacy in mathematics was the independent variable in the analysis, 
while their problem-solving abilities were the dependent variable. IBM SPSS 25 was used as the 
testing tool. 
3. Results and Discussion 

Information was obtained from questionnaires of the self-efficacy and problem-solving abilities 
of the participants. The study results focused on students' self-efficacy, their problem-solving skills, 
and the connection between the two. The findings from the studies are as follows.  

Table 5. The score of Students' Problem-solving Skills 
Score Category Frequency Percentage 
81-100 Very High 0 0 
61-80 High 12 34,29 
41-60 Average 16 45,71 
21-40 Low 7 20 
0-20 Very Low 0 0 

 
Table 5 shows that almost half of students' (16) scores fall into the average category, with 45.71 
percent of the students' scores falling into this category. Overall, students of SMA Negeri 7 Timur 
have problem-solving abilities that are average. 

The survey included a total of 25 statements.  Fifteen positive and nine negative statements were 
given. The measurement utilized the Likert scale, and its score in every item ranged from 1 to 5. It 
means that students' self-efficacy score has a ranges from 1 to 125 in total. The categorization and the 
percentage of students' self-efficacy are as follows.  
 

Table 6. Categorization and Percentage of Students' Self-efficacy 
No Category Frequency Percentage 
1 High 7 20 
2 Average 25 71,43 
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3 Low 3 8,57 
 
Table 6 shows that 25 (71.43%) students have an average self-efficacy. Also, one-fifth of the students' 
score (7 students) was in the high category while the remaining one falls into the low class (3 
Students) with the percentage of 8.57%. It indicated that the majority of the students have an average 
level of self-efficacy. 

The next step was to analyze the relationship between students' problem-solving skills and their 
self-efficacy. This study tested the hypothesis stating that "there is a correlation between students' 
problem-solving skills and their self-efficacy." Therefore, Pearson's Correlation was used with the 
help of IBM SPSS 25. This test was utilized because it examines the strength of a linear relationship 
between two continuous variables and interval data according to Uyanto in [12].  

Before using the correlation test, a normality test was employed to see whether the data is 
normally distributed or not. The results are presented in the following Table 7. 

Table 7. Results of Normality Test 
 Statistic df Sig. 
Problem-solving skills .959 35 .208 
Self-Efficacy .970 35 .457 

 
Table 7 reveals that the significance value of the two variables assessed is 0.208 and 0.457, 
respectively. Both values are more than 0.05, which means there is no significant difference between 
the data and normally distributed data. It implied that all of the data is normally distributed. Therefore, 
the data are ready to be used in the correlation test. 

After the normality test, Pearson's correlation test was then used, and the hypothesis is as follows. 
H0 (Null hypothesis): "There is no correlation between students' problem-solving skills in mathematics 
and their self-efficacy."  
H1 (Alternative hypothesis): "There is a correlation between students' problem-solving skills in 
mathematics and their self-efficacy." 
With a significance level of 0,05, the criteria of the decision were: 
a. If the significance value is more than 0.05, then H0 is rejected. 
b. If the significance value is less than 0.05, then H0 is accepted 
Table 8 present the results of the correlation test. 

Table 8. Results of Pearson's Correlation Test 
 Problem-solving skills Self-Efficacy 
Problem-solving 
skills 

Pearson Correlation 1 .564** 
Sig. (2-tailed)  .000 
N 35 35 

Self-Efficacy Pearson Correlation .564** 1 
Sig. (2-tailed) .000  
N 35 35 

 
Table 8 showed that the significance value (Sig.) is less than 0.05, which implied that H0 is rejected. It 
means that there is a significant correlation between students' problem-solving skills and their self-
efficacy. The coefficient value of the Pearson's Correlation showed the strength of the relationship. 
There are six categories of the strength according to the interval develop by [19], which are: 
0: No correlation, 
0,00-0,25: Very weak correlation, 
0,25-0,50: Average correlation, 
0,50-0,75: Strong correlation,  
0,75-0,99: Robust Correlation, and 
1: Perfect Correlation. 
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According to Table 8, the coefficient of 0.564 means that the relationship is positive and strong. 
Therefore, the value indicated that the higher the score of students' problem-solving skills is, the 
higher their self-efficacy is, and vice versa. Similar findings were also reported by [6], [9]–[13], which 
revealed that self-efficacy and problem-solving skills were significantly correlated. Students with a 
high level of self-efficacy have better skills and better work when they solve problems [15], [16]. 
However, a study by [14] reported quite different findings. They showed that the correlation between 
problem-solving and self-efficacy is in the very low category. Several factors affected the different 
results obtained by [14] regarding the correlation, and in their case, it was likely that miscalculation 
became the main factor. 
4. Conclusion 

Based on analysis results and discussion, students' level of problem-solving skills and self-
efficacy were average. There was a positive correlation between the two aspects, and its relationship 
was in a strong category. It implied that the higher students' problem-solving skill is, the higher their 
self-efficacy is, and vice versa. 
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