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techniques included prerequisite tests and hypothesis testing using the t-test
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Self-Efficacy value 0f 0.010 <0.05, so it can be concluded that there is a significant influence
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1. INTRODUCTION

Mathematical problem-solving ability is widely recognized as one of the most
important higher-order thinking skills that students must develop in mathematics learning.
This ability requires students to integrate previously acquired knowledge, interpret problem
situations, and generate new strategies to obtain appropriate solutions (Indriani et al., 2023).
In mathematics education, problem-solving is not only an instructional goal but also a
fundamental means of developing students’ reasoning, critical thinking, and analytical skills.
In line with this perspective, the Independent Curriculum implemented in Indonesia
emphasizes problem-solving as a core competency that students must master. This
competency is essential because it encourages students to apply mathematical concepts and
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principles to complex and contextual real-life problems, thereby strengthening their
conceptual understanding and adaptive reasoning abilities (Sulistifa et al., 2025).

Despite its importance, many students still experience difficulties in mathematical
problem-solving, particularly when dealing with word problems that require systematic
reasoning and structured solution steps. Students often struggle to interpret problem
statements, identify relevant information, and translate verbal problems into mathematical
models. This phenomenon indicates that students’ mathematical problem-solving ability
remains relatively low and requires further attention. Empirical evidence also supports this
issue. A study conducted by Irawadi et al. (2025) involving 40 students revealed that only 9
students demonstrated high mathematical problem-solving ability, while 3 students were
categorized as moderate, and the majority, 28 students, were categorized as having low
problem-solving ability. These findings suggest that most students still face significant
challenges in solving mathematical problems effectively. Furthermore, the Programme for
International Student Assessment (PISA) 2022 results also reflect similar conditions.
Indonesia’s mathematics score was 366, which is considerably below the OECD average
score of 477 (Silvia, 2024). This gap indicates that Indonesian students still encounter
considerable difficulties in solving non-routine mathematical problems that require
reasoning and problem-solving skills. Therefore, improving students’ mathematical
problem-solving ability remains an important issue in mathematics education.

Mathematical problem-solving ability is influenced not only by cognitive factors but
also by affective factors. One important affective factor that plays a significant role in
learning mathematics is self-efficacy. Self-efficacy refers to an individual’s belief in their
ability to organize and execute the actions required to achieve specific goals (Alamsyahrir
& le, 2022). Students with high self-efficacy tend to demonstrate greater confidence,
persistence, and resilience when facing challenging tasks. Conversely, students with low
self-efficacy are more likely to avoid difficult problems, give up easily, and doubt their own
abilities. Previous studies have shown that self-efficacy has a strong relationship with
students’ cognitive performance, particularly in mathematical problem-solving. Pratiwi and
Imami (2022) found that students with high self-efficacy were more persistent in exploring
alternative strategies and were less likely to give up when encountering complex problems.
This persistence enables students to engage more deeply in the problem-solving process and
increases the likelihood of obtaining correct solutions. Therefore, self-efficacy is considered
an important factor that influences students’ success in mathematical problem-solving.

To analyze students’ mathematical problem-solving processes more comprehensively,
Newman's stages can be used as a diagnostic framework. Newman’s error analysis consists
of five stages, namely reading, comprehension, transformation, process skills, and encoding
(Putri et al., 2021). The reading stage refers to students’ ability to read the problem correctly,
while the comprehension stage relates to understanding the meaning of the problem. The
transformation stage involves converting the problem into an appropriate mathematical
model. The process skills stage refers to performing mathematical procedures accurately,
and the encoding stage involves expressing the final answer correctly. These stages provide
a structured framework for identifying students’ difficulties at each step of the problem-
solving process. Previous studies indicate that students often experience the greatest
difficulty at the transformation stage, where they struggle to translate problem information
into mathematical representations (Noer et al., 2023). This difficulty suggests that students’
errors in problem-solving are not limited to procedural mistakes but also involve conceptual
and interpretational challenges.

The integration of self-efficacy with Newman's stages provides a more comprehensive
perspective for understanding students’ mathematical problem-solving ability. Students’
success at each stage of Newman's process may be influenced by their level of self-efficacy.
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For example, students with high self-efficacy are more likely to persist in understanding
problem statements, attempt different transformation strategies, and carefully verify their
final answers. On the other hand, students with low self-efficacy may hesitate to interpret
problems, feel unsure about selecting solution strategies, and stop working before
completing all stages. In this context, procedural errors may not merely reflect technical
limitations but may also indicate low confidence in decision-making during problem-
solving. Although previous studies have applied Newman's stages to identify students’
errors, most of them focus primarily on descriptive analysis of students’ difficulties.
Similarly, studies examining self-efficacy in mathematics learning generally analyze its
relationship with overall problem-solving ability without considering the specific stages of
the problem-solving process. Thus, studies that empirically examine the influence of self-
efficacy on students’ success at each stage of Newman's problem-solving process remain
limited.

Therefore, this study aims to examine the effect of self-efficacy on students’
mathematical problem-solving ability based on Newman's stages. By integrating affective
and cognitive perspectives, this study is expected to provide a more detailed understanding
of how students’ beliefs influence their performance at each stage of problem-solving. The
findings of this study are expected to contribute to mathematics education by providing
insights for teachers in designing instructional strategies that not only improve students’
cognitive skills but also strengthen their self-efficacy in solving mathematical problems.

2. METHOD

This study employed a quantitative approach using a correlational design with a simple
linear regression model. This design was selected to examine the relationship and the
influence of students' self-efficacy on their mathematical problem-solving ability based on
Newman's stages. The population of this study consisted of all 11th-grade students at MAN
1 Bekasi in the 2025/2026 academic year, totaling 96 students distributed across three
classes. The sample was determined using a simple random sampling technique. Each class
was assigned a number, and students were randomly selected using a random number
generator. Based on this procedure, 32 students were selected as research participants.

Data were collected using two research instruments, namely a self-efficacy
questionnaire and a mathematical problem-solving ability test. The self-efficacy
questionnaire was developed based on three dimensions: magnitude, generality, and
strength. The questionnaire consisted of 20 statements using a five-point Likert scale ranging
from strongly disagree (1) to strongly agree (5). The magnitude dimension measured
students’ confidence in solving problems of varying difficulty levels, the generality
dimension measured students’ beliefs in applying their abilities across different
mathematical situations, and the strength dimension measured the persistence of students'
confidence in solving mathematical problems. Before being administered, the questionnaire
was validated by two mathematics education experts. The validity of each item was tested
using Pearson Product Moment correlation, while the reliability of the instrument was tested
using Cronbach's Alpha coefficient. The results showed that all questionnaire items were
valid and the instrument was categorized as reliable.

The second instrument was a mathematical problem-solving ability test in the form of
descriptive questions on the topic of equations of tangents to circles. The test consisted of
four essay questions designed to measure students’ abilities based on Newman's five stages:
reading, comprehension, transformation, process skills, and encoding. Each item required
students to demonstrate the steps of problem-solving according to these stages. Students’
answers were assessed using a scoring rubric for each stage. The reading stage assessed
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students’ ability to identify known and asked information, the comprehension stage assessed
students’ understanding of the problem, the transformation stage assessed students’ ability
to construct mathematical models, the process skills stage assessed procedural accuracy, and
the encoding stage assessed students’ ability to express the final answer correctly. Each stage
was scored on a scale of 0—4, so that the total score reflected students’ mathematical
problem-solving ability based on Newman's stages. The test instrument was also validated
by experts and tested for reliability before being used in the study.

The data analysis technique used inferential statistics. Prior to hypothesis testing,
prerequisite tests were conducted including normality and linearity tests. The normality test
was conducted using the Shapiro—Wilk test, while the linearity test was conducted using
ANOVA for linearity. After the prerequisite assumptions were met, hypothesis testing was
performed using simple linear regression analysis to determine the effect of self-efficacy on

mathematical problem-solving ability. The regression model used in this study was
expressed as:
Y =a+bX

where Y represents mathematical problem-solving ability based on Newman's stages,
X represents students’ self-efficacy, a represents the constant, and b represents the regression
coefficient. The significance of the regression coefficient was tested using the t-test at a
significance level of 0.05. In addition, the coefficient of determination (R?) was calculated
to determine the percentage contribution of self-efficacy to students' mathematical problem-
solving ability based on Newman's stages. All statistical data analyses were performed using
IBM SPSS Statistics software version 31.

3. RESULTS AND DISCUSSION
3.1 RESULTS

Classical Assumption Test

Before conducting hypothesis testing, prerequisite tests were performed to ensure that
the data met the assumptions required for simple linear regression analysis. These
prerequisite tests included normality and linearity tests.

Normality Test

The normality test was conducted to determine whether the self-efficacy and
mathematical problem-solving ability data were normally distributed. The Shapiro—Wilk test
was used because the sample size was fewer than 50 students. The data were considered
normally distributed if the significance value was greater than 0.05.

Table 1. Normality Test Results (Shapiro—Wilk)

Variable N Mean  Std. Deviation Sig.
Self-Efficacy 31 72.74 12.176 0.146
Mathematical Problem-Solving Ability 31 39.77 3.922 0.616

Based on Table 1, the significance value for the self-efficacy variable was 0.146 and
the mathematical problem-solving ability variable was 0.616. Both values were greater than
0.05, indicating that the data for both variables were normally distributed.

Linearity Test
The linearity test was conducted to determine whether there was a linear relationship
between self-efficacy and mathematical problem-solving ability. The test results were
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obtained from the Deviation from Linearity value. The data were considered linear if the
significance value was greater than 0.05.
Table 2. Linearity Test Results

Source Sum of Squares df Mean Square F Sig.
Linearity 95.337 1 95.337 10.194 0.011
Deviation from Linearity 281.916 20 14.096 1.507  0.268

Based on table 2, the significance value of the Deviation from Linearity was 0.268.
Since the value was greater than 0.05, it indicates that the relationship between self-efficacy
and mathematical problem-solving ability was linear.

Hypothesis Testing
Hypothesis testing was conducted using simple linear regression analysis to
determine the effect of self-efficacy on mathematical problem-solving ability based on
Newman's stages.
Table 3. Simple Linear Regression Results

Variable B Std. Error Beta t Sig.
Constant 29.125 3.927 — 7.416 0.000
Self-Efficacy 0.146 0.053 0.455 2.748 0.010

Based on table 3, the significance value for self-efficacy was 0.010, which was less
than 0.05. These results indicate that self-efficacy significantly affected students'
mathematical problem-solving ability based on Newman's stages. The regression coefficient
value of 0.146 indicates a positive relationship between self-efficacy and mathematical
problem-solving ability.

The regression equation in this study is:

Y =29.125 + 0.146X
This equation indicates that every one-unit increase in self-efficacy is followed by an
increase of 0.146 in students' mathematical problem-solving ability.

Coefficient of Determination
The coefficient of determination test was conducted to determine the contribution of
self-efficacy to mathematical problem-solving ability.

Table 4. Coefficient of Determination Results
Model R R Square  Adjusted R Square Std. Error
1 0.455 0.207 0.179 3.553

Based on table 4, the R Square value was 0.207. This result indicates that self-efficacy
contributed 20.7% to students' mathematical problem-solving ability based on Newman's
stages, while the remaining 79.3% was influenced by other variables not examined in this
study.

3.2 DISCUSSION

The results of this study indicate that self-efficacy has a positive and significant effect
on students' mathematical problem-solving ability based on Newman's stages. This finding
is supported by the regression analysis results showing a significance value of 0.010, which
is less than the significance level of 0.05. In addition, the regression coefficient value of
0.146 indicates that higher self-efficacy is associated with higher mathematical problem-



126 Alhaidar, Hanifah & Noverli, The Effect of Self Efficacy on ...

solving ability. This result suggests that students who have strong confidence in their
abilities tend to perform better when solving mathematical problems.

The positive influence of self-efficacy on mathematical problem-solving ability can
be explained theoretically. Students with high self-efficacy tend to be more confident,
persistent, and motivated when facing complex problems. In the context of Newman's stages,
students with high self-efficacy are more likely to carefully read the problem at the reading
stage, understand the meaning of the problem at the comprehension stage, and confidently
transform the problem into a mathematical model at the transformation stage. Furthermore,
students with high self-efficacy tend to perform procedural calculations more carefully at
the process skills stage and provide correct final answers at the encoding stage. Conversely,
students with low self-efficacy often hesitate, experience anxiety, and give up more easily
before completing all stages of problem-solving.

This finding is consistent with Bandura’s theory, which states that self-efficacy
influences individuals’ choices, effort, persistence, and resilience when facing difficult tasks
(Suartini et al., 2023). Students who believe in their abilities tend to exert greater effort and
persist longer in solving mathematical problems. Consequently, they are more likely to
succeed in completing each stage of Newman's problem-solving process. This shows that
self-efficacy plays an important role not only in students’ motivation but also in their
cognitive performance.

The results of this study are also in line with previous research. Agumuharam and
Soro (2021) found a significant relationship between self-efficacy and mathematical
problem-solving ability, indicated by a significance value of 0.0002. Similarly, Luhinar and
Nugraheni (2024) reported that self-efficacy was a strong predictor of problem-solving
ability, contributing 56.4% to students’ performance. These findings reinforce that self-
efficacy is an important factor influencing students' success in solving mathematical
problems.

Although self-efficacy contributed 20.7% to mathematical problem-solving ability,
this value indicates a moderate contribution. This suggests that students' success in solving
mathematical problems is influenced not only by self-efficacy but also by other factors.
Mathematical problem-solving ability is a complex skill that involves cognitive, affective,
and metacognitive components. Therefore, other variables such as learning motivation,
mathematical anxiety, prior knowledge, and conceptual understanding may also influence
students' performance.

The findings of this study have important implications for mathematics learning.
Teachers should not only focus on improving students' cognitive abilities but also pay
attention to affective factors, particularly self-efficacy. Learning strategies that provide
opportunities for students to experience success, engage in collaborative learning, and
receive positive feedback can help improve students' self-efficacy. When students’ self-
efficacy increases, their confidence in solving mathematical problems also improves, which
ultimately enhances their mathematical problem-solving ability.

Overall, this study confirms that self-efficacy plays a significant role in students'
mathematical problem-solving ability based on Newman's stages. By integrating affective
and cognitive perspectives, this study provides a more comprehensive understanding of how
students' beliefs influence their success at each stage of mathematical problem-solving.
These findings contribute to mathematics education by emphasizing the importance of
strengthening students’ self-efficacy to improve their mathematical problem-solving ability.
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4. CONCLUSION

This study concludes that self-efficacy has a positive and significant effect on students'
mathematical problem-solving ability based on Newman's stages. Students with higher self-
efficacy tend to demonstrate better performance in solving mathematical problems through
the stages of reading, comprehension, transformation, process skills, and encoding. The
contribution of self-efficacy to students' mathematical problem-solving ability was 20.7%,
indicating that self-efficacy plays an important role in supporting students' success in solving
mathematical problems.

These findings imply that improving students' self-efficacy can enhance their ability
to solve mathematical problems systematically. Therefore, mathematics teachers are
encouraged to design learning activities that foster students’ confidence, persistence, and
engagement in problem-solving. Strategies such as providing meaningful problem-solving
tasks, offering constructive feedback, and encouraging collaborative learning may help
strengthen students’ self-efficacy.

This study contributes to mathematics education by integrating affective factors,
particularly self-efficacy, with cognitive processes in Newman's problem-solving stages.
The findings provide a more comprehensive understanding of how students' beliefs influence
their performance at each stage of mathematical problem-solving. However, this study was
limited to examining self-efficacy as a predictor variable. Future research is recommended
to investigate other factors such as learning motivation, mathematical anxiety, and prior
knowledge that may influence students' mathematical problem-solving ability.
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