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Abstract: This study aims to investigate the relationship between academic self-efficacy and mathematical 
problem-solving among elementary school students in Cirebon, Indonesia. With the increasing recognition of 
psychological factors in 21st-century education, especially in primary education, there is a need for empirical 
validation to understand how self-efficacy operates at this developmental stage. A quantitative correlational 
approach was utilized, involving 50 students from five public elementary schools, chosen through purposive 
sampling. Data collection involved validated mathematical problem-solving assessments and academic self-
efficacy questionnaires. The instruments demonstrated acceptable reliability (Cronbach's alpha > 0.6) and 
content validity was confirmed by experts in the field. Statistical analyses included tests for normality and 
homogeneity, Pearson correlation, and simple linear regression. While the data were not normally distributed, 
they satisfied the assumptions of homogeneity. The results indicated no significant relationship between 
academic self-efficacy and problem-solving ability (r = -0.014, p = 0.922), with regression analysis further 
confirming its negligible predictive power (β = -0.029, p = 0.922). These findings imply that academic self-efficacy 
may not be a crucial determinant of mathematical problem-solving performance at the elementary level, possibly 
due to the students’ limited metacognitive development. Theoretically, this study contributes to the field of 
educational psychology by challenging the universality of self-efficacy's influence in early education. Practically, it 
prompts educators and policymakers to consider developmental readiness when creating interventions designed 
to enhance self-belief. Future research should investigate mediating variables such as cognitive strategies, 
emotional regulation, and classroom environment to better understand academic performance among early 
learners. 
 
Keywords: elementary education; self-efficacy; problem-solving 

 
INTRODUCTION 

 Primary school education represents a crucial phase for the development of essential 
cognitive functions such as logical reasoning, attention regulation, and problem-solving 
abilities, alongside the cultivation of socio-emotional skills including empathy, peer 
collaboration, and emotional regulation. When these foundational areas are effectively 
nurtured early on, they establish the groundwork for students’ long-term academic success 
and their ability to adapt within formal learning environments (Archambault, and Dupéré, 
2017). Nevertheless, previous research often falls short in critically examining the interactions 
of these domains within structured curricula, and many sources tend to generalize the role 
of primary education without clearly defining developmental benchmarks or instructional 
implications. Social interactions in the primary school environment also play an important 
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role in shaping students' empathy and social skills, which impact their engagement in the 
learning process (Garandeau et al., 2022). In addition, early onset of academic pressure can 
trigger anxiety in students, potentially hindering their motivation and learning performance 
(Von der Embse et al., 2013). Therefore, the educational approach at this level must be 
holistic, paying attention to cognitive, socio-emotional aspects to support students' optimal 
development. 
 In facing the educational challenges of the 21st century, attention to psychological 
factors in the student learning process is becoming increasingly important. One of the main 
factors contributing to academic success is self-efficacy, which is an individual's belief in his 
or her ability to plan and execute certain actions to achieve expected results (Jamaluddin et 
al., 2022; Pajares & Kranzler, 1995). Self-efficacy not only influences how students perceive 
academic tasks, but also determines the level of motivation, persistence, and strategies used 
to overcome learning obstacles (Jamaluddin et al., 2022). Thus, a deep understanding of self-
efficacy is key in designing learning that is responsive to learners' needs. 
 Research in educational psychology has shown that self-efficacy is a significant 
predictor of students' academic performance, especially in facing complex cognitive 
challenges (Kruger, 1997; Wei et al., 2021). Students with high self-efficacy tend to have 
positive expectations of learning outcomes, are more diligent in completing tasks, and do 
not give up easily when facing difficulties (Pajares, 1996). In contrast, students with low self-
efficacy often feel inadequate, are easily frustrated, and tend to avoid challenging tasks. This 
shows that self-efficacy not only functions as an internal drive but also as a cognitive filter 
that influences students' perceptions, emotions, and learning behavior. 
 At the primary school level, the role of self-efficacy is crucial as students are in a phase 
of character development and attitude towards learning. Elementary school is a period 
where children begin to develop an understanding of their own abilities through direct 
experience and the influence of the social environment (Simamora et al., 2018). Positive self-
perceptions formed at an early age will influence how students respond to academic 
challenges at the next level (Fitriani et al., 2020). Strengthening self-efficacy in elementary 
school students has the potential to shape more positive, independent, and reflective 
learning attitudes in the long run (Alfares, 2021). 
 Although self-efficacy has been widely studied in the context of education, most of 
the research focus is still dominated by secondary and higher education levels (M. M. Ali et 
al., 2022; Muawwanah et al., 2020; Yokoyama, 2019). Research specifically exploring self-
efficacy in primary school students is limited, despite the fact that their developmental 
context and learning experiences are very different  (Umaroh et al., 2020) . The approach 
used with adolescent students cannot necessarily be applied to elementary school students 
without appropriate adjustments (Lee et al., 2016; Nurhayati, and , Langlang Handayani, 
2020). Most studies still focus on the cognitive aspects of learning, ignoring the contribution 
of affective variables such as self-efficacy, which is the main foundation of learning. 
 In addition to the lack of attention to the elementary school level, existing studies 
have also not discussed how self-efficacy interacts with real learning contexts. 
(Widyaningrum, and  Hasanah, 2021) Suggests that social background, gender, and learning 
style contribute to the formation of self-efficacy, but are often overlooked in research 
designs. (Simamora et al., 2018) It also shows that many studies separate self-efficacy from 
daily learning practices, so the results are less applicable in the classroom context. (Trihono, 
2022) reinforces that a more contextual and holistic approach is needed to understand how 
self-efficacy is formed and developed in the primary school environment. 
 Several empirical studies have proven that increasing self-efficacy has a direct impact 
on improving student learning performance. Students with high self-efficacy have a tendency 
to be more confident in designing task completion strategies. (Pajares, 1996). Learning that 
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integrates self-efficacy reinforcement can significantly increase learning completeness 
(Amaliyah et al., 2023). Differences in students' self-efficacy levels contribute markedly to 
academic success, even when their intellectual capacities are relatively equal (Hoffman, 
2005). 
 Based on these findings, it can be concluded that self-efficacy is a highly influential 
psychological component in supporting students' learning success. However, there is a gap 
in the literature regarding how self-efficacy is systematically formed, manifested, and 
enhanced in the context of basic education. There is a need for a research approach that 
combines theoretical and practical perspectives to produce learning strategies that foster 
self-efficacy in a sustainable way (Voica et al., 2020). Further exploration of the internal 
mechanisms linking self-efficacy to various indicators of learning success  (Milam et al., 2019; 
Zulnaidi et al., 2021). 
 Therefore, this study aims to empirically investigate how self-efficacy affects the 
problem-solving ability of elementary school students. The main focus of the study is not only 
on the outcome aspect of problem solving, but rather on how students' self-efficacy in 
carrying out the learning process can determine the effectiveness of their approach to 
academic challenges. Through this study, it is hoped that theoretical contributions can be 
made that enrich the field of educational psychology, as well as provide a basis for learning 
strategies that foster self-efficacy from an early age, so that students are able to learn more 
independently, adaptively, and confidently in the long run. 

 
METHODS 

This study uses a quantitative method, which aims to determine the relationship 
between self-efficacy and math problem-solving. This design was chosen because the 
researcher does not provide treatment for the independent variable, but rather observes the 
symptoms that already exist as they should. The analysis technique used in this study is 
simple linear regression, with the aim of knowing how much self-efficacy contributes in 
influencing students' problem-solving (Jamaluddin et al., 2022). 

The sample in this study amounted to 50 students from five elementary schools. The 
sampling technique was carried out by purposive sampling, namely the selection of subjects 
based on certain considerations such as representation of schools in one cluster and ease of 
access (Jamaluddin et al., 2022). The selection of five elementary schools is intended to 
obtain a representative picture of the population of elementary school students in the region 
(Jamaluddin et al., 2022). Data collection techniques in this study consisted of test and non-
test methods. Tests were used to measure students' mathematical problem-solving through 
description questions that had been developed and validated in advance (Jamaluddin et al., 
2022). Meanwhile, a non-test instrument in the form of a questionnaire is used to measure 
students' self-efficacy, which is compiled based on relevant indicators and has also been 
tested for content validity by experts (Umaroh et al., 2020). Thus, both instruments were 
used simultaneously to obtain quantitative data that could be analyzed statistically. 

Although several items in the self-efficacy and problem-solving instruments were 
found to be invalid based on outer loading values, only valid items were included in the final 
analysis to maintain statistical accuracy and construct reliability (Hair et al., 2011). The 
exclusion of these items may have affected the breadth of construct representation but 
ensured greater internal consistency. Additionally, a residual analysis was conducted during 
the regression testing phase to verify the assumptions of homoscedasticity and linearity 
(Ghasemi, and Zahediasl, 2012). 
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Table 1. Result of Outer Loading and Cronbach`s Alpha Self-Efficacy 

Construct Indicator Outer 
Loading 

Decision Cronbach`s 
Alpha 

Decision 

Initiative Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 

0.077 
0.494 
-0.015 
0.312 
0.723 
0.027 
0.673 
0.505 
0.979 

Not Valid 
Not Valid 
Not Valid 
Not Valid 
Valid 
Not Valid 
Valid 
Not Valid 
Valid 

0.857 Reliable 

Persistence Q10 
Q11 
Q12 
Q13 
Q14 

0.539 
-0.062 
0.637 
0.318 
0.814 

Not Valid 
Not Valid 
Valid 
Not Valid 
Valid 

0.325 Unreliable 

Effort Q15 
Q16 
Q17 

0.037 
0.852 
0.068 

Not Valid 
Valid 
Not Valid 

0.426 Unreliable 

 
Based on the validity test, there are valid and invalid items. Furthermore, a reliability 

test was carried out, which aims to determine the internal consistency of the instrument 
items using the Cronbach alpha criterion. In the field of social science, the coefficient value > 
0.6 is acceptable (Jamaluddin et al., 2022) 

Furthermore, the test instrument consisted of eight description questions about 
subtraction and addition of fractions used to measure the problem-solving ability of 
elementary school students. This test was developed by following four stages based on the 
opinion (Safitri, 2019). The score of each item ranges from 1 to 4.  

Table 2. Result of Outer Loading and Cronbach`s Problem Solving 

Construct Indicator Outer 
Loading 

Decision Cronbach`s 
Alpha 

Decision 

Understandin
g the problem 

Q1 
Q2 

0.830 
0.868 
 
 

Valid 
Valid 

0.693 
 

Reliable 

Devising a 
plan 

Q3 
Q4 

0.797 
0.916 

Valid 
Valid 

0.734 Reliable 

Carrying out 
the plan 

Q5 
Q6 

0.883 
0.903 

Valid 
Valid 

0.776 Reliable 

Looking back Q7 
Q8 

0.895 
0.831 
 

Valid 
Valid 

0.597 Unreliable 

Based on the results of the outer loading test, all indicators in each construct have a 
value above 0.70, which indicates that the validity of the indicator on the latent construct is 
met. This is in line with the guideline that the outer loading value ≥ 0.70 indicates a strong 
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correlation between the indicator and the construct represented (Hair et al., 2011). In 
addition, Cronbach's alpha values for most constructs were above 0.70, indicating excellent 
internal reliability, except for the looking back construct, which showed a value of 0.597, 
indicating low reliability. Nonetheless, in the context of social and educational research, 
Cronbach's alpha values between 0.60 and 0.70 are still tolerable for new or exploratory 
constructs (Taber, 2018). Therefore, the overall instrument can be considered valid, and most 
constructs have an acceptable level of reliability. 
1) H1: There is a significant influence between self-efficacy on problem solving ability. 

2) H0: There is no significant influence between self-efficacy on problem solving ability. 

 

RESULT AND DISCUSSION 

 In a quantitative research, statistical testing is a crucial aspect in ensuring the validity 
of the relationship between the variables studied. This study evaluates the relationship 
between self-efficacy and elementary school students' mathematical problem solving ability 
through a series of statistical tests, namely normality, homogeneity, correlation, and simple 
linear regression tests. 

Table 3. Results of Normality and Homogeneity Test 

One Sample Kolmogorov. Smimov Test and Test of Homogeneity of Variances 

The normality test is used to determine whether the distribution of data follows a 
normal distribution pattern. Based on the Kolmogorov-Smirnov results in Table 1, the 
significance values for self-efficacy (0.004) and problem solving (0.000) are both <0.05. This 
indicates that the data are not statistically normally distributed. However, deviations from 
normality do not necessarily impede the use of linear regression analysis, especially in studies 
with sufficient sample size (>30), as it is robust to violations of this assumption within 
reasonable limits (Ghasemi, and Zahediasl, 2012; Thomas Lumley, Paula Diehr, Scott Emerson, 
2013). 

The homogeneity test aims to determine the similarity of variance between data 
groups. Based on Table 2, all approaches (mean, median, trimmed mean) show a significance 
value > 0.05, meaning that the data has a homogeneous variance. Homogeneity of variance 
is an important requirement for the feasibility of regression and ANOVA analysis. When this 
assumption is met, the reliability of the regression model results increases due to the absence 
of variances that deviate extremely from the population (Z. Ali, and Bhaskar, 2016). The 
consistent fit of the variance distribution strengthens the internal validity and generalizability 
of the results. 

 Levene Statistic d1 df2 Sig. 

Based on Mean 1.109 9 38 0.380 
Based on Median 0.491 9 38 0.872 
Based on Median and With 
adjusted df 

0.491 9 31.470 0.870 

Based on trimmed mean 1.078 9 38 0.41 

 Sellf-Efficacy Problem Solving 

Asymp. Sig. (2-tailed) 0.004 0.000 
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Table 4. Result of Correlation Test 

  Pearson 
Correlation 

Sig. (2-tailed) N 

Self 
Efficacy 

Self Efficacy 1  50 

Problem Solving -0.14 0.922 50 

Problem 
Solving 

Self Efficacy -0.014 0.922 50 

Probel Solving 1  50 

Correlation testing was conducted to assess the strength and direction of the 
relationship between variables. In Table 3, the Pearson correlation coefficient between self-
efficacy and problem solving is -0.014 with a significance of 0.922. This result indicates that 
there is no significant linear relationship between the two variables. 

This lack of correlation can be caused by various contextual factors, including the age 
limitations of students in understanding and assessing their abilities consistently. At 
elementary school age, metacognitive abilities and self-reflection are still in the early stages 
of development, so the influence of self-efficacy on cognitive performance such as problem 
solving is not yet fully visible (Zimmerman, 2000). 

Table 5. Results of Simple Linear Regression Test 

Cefficients 

1 (Constant) 15.559 3.947  3.942 0.000 

Self 
Efficacy 

-0.029 0.294 0.014 -0.098 0.922 

Model  B Std. Error Beta t Sig. 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

  

The linear regression results in Table 4 show that self-efficacy is not a significant 
predictor of problem solving ability (β = -0.029, p = 0.922). That is, the self-efficacy variable 
did not statistically affect the dependent variable. This finding suggests that affective factors 
such as self-efficacy may not be sufficiently developed in elementary school students to play 
a significant role in the context of mathematical problem solving. In addition, it is likely that 
other factors such as cognitive ability, learning strategies, or the quality of learning 
instruction are more dominant in influencing student learning outcomes at this age. (Pintrich, 
2004; Tzohar-Rozen, and Kramarski, 2014).  

 

CONCLUSION 

Based on the findings, this study concludes that academic self-efficacy does not 
significantly influence the mathematical problem-solving of elementary school students. This 
may be due to their limited cognitive maturity and underdeveloped self-regulation, which 
hinder their ability to accurately assess and apply their capabilities in solving complex tasks. 
The study was limited by a small sample size and reliance on self-report instruments, which 
may not fully represent students’ actual behaviors. To support learning outcomes more 
effectively at this level, educators are encouraged to focus on structured problem-solving 
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instruction, emotional support, and the gradual development of reflective learning habits 
through classroom strategies tailored to young learners. Future research should explore 
mediating factors such as learning environments, instructional quality, or peer interaction to 
gain a more comprehensive understanding of academic performance at this stage. 
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