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ABSTRACT

This study examined the mediating role of metacognitive awareness in the relationship between mathematics
self-efficacy and mathematical thinking skills. The primary goal of this study was to examine the level of
mathematics self-efficacy, metacognitive awareness, and mathematical thinking skills, to find out the significant
relationship between variables, to determine the significant influence of mathematics self-efficacy on
mathematical thinking skills, and to test the mediating effect of metacognitive awareness on the relationship
between mathematics self-efficacy and mathematical thinking skills. A quantitative, descriptive-correlational
design was used in this study, involving 271 senior high school students. The statistical methods employed in
this study included the mean, Spearman's rho, multiple linear regression, and mediation analysis. The study
found that metacognitive awareness was high, while mathematics self-efficacy and mathematical thinking skills
were moderate. Moreover, there was a significant relationship between the variables, and mathematics self-
efficacy significantly influenced mathematical thinking skills. Mastery experience, vicarious learning, and social
persuasion significantly predict mathematical thinking skills. Further, metacognitive awareness significantly
mediates the relationship between mathematics self-efficacy and mathematical learning skills.

Keywords: General Academic Strand, Mathematics Self-efficacy, Metacognitive Awareness, Mathematical
Thinking Skills, Philippines

INTRODUCTION

Mathematical thinking skills are cognitive abilities that enable students to apply, analyze, and reason through
mathematical concepts and processes to effectively solve problems and interpret real-world situations, making
them a critical component of mathematics education (Er, 2024). However, the findings of Albagawi (2023)
revealed that the level of mathematical thinking skills among Saudi Arabian students was weak, with an average
of 33.2 percent, which was lower than the mean of 50 percent. Furthermore, a study by Ibrahim et al. (2023)
found that Malaysian students demonstrated low ability and performance in mathematical thinking, with 22
percent unable to respond to even the simplest questions on the test. Similarly, Pramasdyahsari et al. (2023)
highlighted that Indonesian students had low mathematical thinking skills, which were linked to difficulties in
applying mathematical concepts to real-world problems.

In the context of mathematics education in the Philippines, mathematics self-efficacy was essential for the
success of Filipino students in mathematics-related subjects (Campanilla, 2025). Also, a study by Dumaguit et
al. (2025) revealed that high levels of self-efficacy in mathematics were vital for enabling students to effectively
analyze mathematical concepts, evaluate different problem scenarios, and make informed choices. In addition,
research conducted by Wahyuningsih et al. (2021) indicated that mathematics self-efficacy also enhanced
students' mathematical thinking skills, highlighting that improved self-efficacy correlated with better
mathematical thinking abilities.
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Furthermore, the research conducted by Baguin and Janiola (2024) in Bohol underscored the critical role of
metacognitive awareness in improving students' academic performance, particularly in Mathematics, by enabling
them to monitor their learning processes and identify their cognitive strengths. Additionally, metacognitive
awareness had a positive correlation with both mathematics self-efficacy and mathematical thinking skills, as it
boosted students’ confidence and capability in mathematics by facilitating self-regulated learning and strategic
problem-solving, equipping students with the ability to assess their understanding, formulate approaches, and
track progress (Pratama, 2025; Santosa et al., 2025). Moreover, Alimbon and Edig (2025) found that Filipino
learners with high metacognitive awareness displayed improved analytical and problem-solving abilities,
underscoring the vital role of metacognitive awareness in developing mathematical thinking skills.

In Region XI, specifically in Davao City, Baltazar (2022) reported that students consistently struggled with
analyzing mathematical concepts, with division identified as the area of greatest weakness, as reflected in a mean
score of 13.81 (36.36%), indicating poor performance. Moreover, a study conducted in a public secondary school
in Tagum City found that 80 percent of students (40 out of 50) demonstrated low mathematical thinking skills,
as many had difficulty understanding mathematical problems and struggled to create appropriate equations
(Velez & Abuzo, 2024). Furthermore, in Mawab, Davao de Oro, specifically at Lorenzo S. Sarmiento Sr.
National High School, the development of strong mathematical thinking skills remained a persistent educational
concern, underscored by the current average proficiency rate in General Mathematics among Grade 11 students,
which stood at only 41.78 percent for the first quarter.

Several studies, such as that by Akcaoglu et al. (2023), identified metacognitive awareness as an important
mediating factor, highlighting its role in linking cognitive beliefs and advanced thinking processes across
different learning contexts. Similarly, Amal and Mahmudi (2020) focused on improving mathematics self-
efficacy through metacognitive strategies, while Santosa et al. (2025) examined the effects of both metacognitive
awareness and self-efficacy on mathematics performance. Not only that, Tak et al. (2025) also examined the
mediating role of metacognitive awareness in the relationship between attitude and mathematics reasoning.
Further, research by Kenjayeva (2023) highlighted methods for developing mathematical thinking skills in
schools.

Despite the growing acknowledgment of the significance of metacognitive awareness in education, there has
been no local research, particularly at Lorenzo S. Sarmiento Sr. National High School, focusing on metacognitive
awareness, mathematics self-efficacy, and mathematical thinking skills. This research aimed to address that gap
by evaluating mathematical thinking skills, metacognitive awareness, and mathematics self-efficacy, and
exploring their relationships. In light of the persistent difficulties in mathematics performance nationwide,
highlighted by large-scale assessments such as PISA, this study is significant in pinpointing internal factors that
could boost students' mathematical competencies.

Understanding the mediating role of metacognitive awareness could help educators create targeted interventions
that enhance students' confidence and promote strategic thinking, thereby contributing to social development by
fostering independent and skilled learners who can actively participate in community improvement. Beyond its
educational value, the study also contributed to the economy by equipping students with stronger mathematical
thinking and problem-solving skills that prepare them for a more productive and innovative rural workforce.
Furthermore, it made an ecological contribution by fostering reflective, analytical learners capable of making
informed decisions that support environmental protection and responsible resource management. The urgency
of this research is underscored by the critical need to improve outcomes in mathematics education and to equip
Filipino students with the analytical skills necessary to engage with mathematical concepts.

Research Objectives

To evaluate the level of mathematics self-efficacy among senior high school students in Lorenzo S. Sarmiento
Sr. National High School in terms of:

1.1 mastery experience;
1.2 vicarious learning;
1.3 social persuasion; and
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1.4 affective state.
2. To determine the level of metacognitive awareness among senior high school students in Lorenzo S. Sarmiento
Sr. National High School in terms of:

2.1 declarative knowledge;
2.2 procedural knowledge;
2.3 conditional knowledge;
2.4 planning;

2.5 monitoring; and

2.6 evaluation.

3. To know the level of mathematical thinking skills among senior high school students in Lorenzo S. Sarmiento
Sr. National High School in terms of:

3.1 connections;

3.2 representation;
3.3 communication;
3.4 reasoning; and
3.5 problem solving.

4. To find out the significant relationship between mathematics self-efficacy and mathematical thinking skills
among senior high school students in Lorenzo S. Sarmiento Sr. National High School.

5. To determine the significant relationship between metacognitive awareness and mathematical thinking skills
among senior high school students in Lorenzo S. Sarmiento Sr. National High School.

6. To assess the significant relationship between mathematics self-efficacy and metacognitive awareness among
senior high school students in Lorenzo S. Sarmiento Sr. National High School.

7. To identify which of the domains in mathematics self-efficacy significantly influences the mathematical
thinking skills of senior high school students in Lorenzo S. Sarmiento Sr. National High School.

8. To examine the mediating effect of metacognitive awareness on the relationship between mathematics self-
efficacy and mathematical thinking skills of senior high school students and Lorenzo S. Sarmiento Sr. National
High School.

METHODOLOGY

This research utilized a quantitative, descriptive-correlational research design. This methodology was well-
suited for analyzing real-world situations and understanding the natural interactions among various factors, as it
did not require manipulating any variables. The research was quantitative because it involved collecting and
analyzing numerical data using standardized tools (Rana et al., 2021). To measure each variable, validated Likert-
scale questionnaires were used, allowing for clear, consistent responses from participants. Once the data were
collected, they were analyzed using statistical methods to interpret the results. This approach was well-suited to
the study because it provided an objective way to measure the variables, helped identify relationships among
them, and allowed the findings to be applied to a larger group of students.

Descriptive research, as a quantitative method, involved systematically gathering and presenting data to clearly
describe the characteristics, conditions, or behaviors of a particular group, setting, or phenomenon (Ghanad,
2023). This study used a descriptive research approach to distribute structured questionnaires designed to collect
quantitative data on students' mathematical thinking skills, math self-efficacy, and metacognitive awareness.

Additionally, correlational research was a quantitative method that explored the strength and nature of
relationships between two or more variables without changing or controlling them (Devi et al., 2023). In this
study, a correlational design was used to examine the relationships among students' mathematical thinking skills,
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mathematics self-efficacy, and metacognitive awareness of Senior High School students in the Lorenzo S.
Sarmiento Sr. National High School.

Population and Sample

The study population consisted of 909 senior high school students officially enrolled at Lorenzo S. Sarmiento
Sr. National High School during the first semester of the school year 2025-2026, from various strand, specifically
Academic Strands and Technical Vocational Livelihood (TVL). Senior high school students were chosen as
respondents because they are at a critical stage of cognitive and academic development, expected to engage in
complex mathematical tasks and demonstrate higher-order thinking.

To identify the respondents, a stratified random sampling method was employed. This technique ensured
proportional representation across the different strands, thereby minimizing sampling bias and enhancing the
generalizability of the findings (Ahmed, 2024). By dividing the population into subgroups and randomly
selecting participants from each, the study captured perspectives from both academic and technical-vocational
backgrounds. Out of the total population of 909 students, a random sample of 271 respondents was selected,
which was computed using the Raosoft sample size calculator.

Statistical Tool
The following statistical tools were utilized for the data analysis and interpretation.

Mean. This statistical tool was used to determine the level of mathematics self-efficacy, metacognitive
awareness, and mathematical thinking skills of the respondents.

Spearman’s rho. This statistical tool was used to determine the strength and direction of the relationship
between mathematics self-efficacy and mathematical thinking skills.

Multiple Regression Analysis. This statistical tool was used to determine the influence of mathematics self-
efficacy and metacognitive awareness as predictors of mathematical thinking skills.

Mediation Analysis. This statistical tool was used to determine the mediating effect of metacognitive awareness
on the relationship between mathematics self-efficacy and mathematical thinking skills.

RESULTS
Level of Mathematics Self-Efficacy

Presented in Table 1 is the level of mathematics self-efficacy in terms of mastery experience, vicarious learning,
social persuasion, and affective state. The overall mean is 2.77, which is considered high, and the standard
deviation of 0.47 indicates that mathematics self-efficacy among senior high school students is sometimes
evident. The cited overall mean score was the result obtained from the following computed mean scores from
highest to lowest: Among the indicators, vicarious learning obtained the highest mean score of 2.93 with a
standard deviation of 0.50, followed by social persuasion with a mean of 2.88 and a standard deviation of 0.58,
mastery experience with a mean of 2.82 and a standard deviation of 0.54, and affective state with a mean of 2.43
and a standard deviation of 0.70.

Table 1. Level of Mathematics Self-Efficacy

Indicators Mean | SD | Descriptive Equivalent
Mastery Experience 2.82 | 0.54 | High
Vicarious Learning 2.93 |0.50 | High
Social Persuasion 2.88 | 0.58 | High
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Affective State 2.43 0.70 | Moderate

Overall 2.77 0.47 | Moderate

Level of Metacognitive Awareness

[llustrated in Table 2 is the level of metacognitive awareness across six factors: declarative knowledge,
procedural knowledge, conditional knowledge, planning, monitoring, and evaluation. The overall average score
of 3.41 was classified as high, with a standard deviation of 0.52, suggesting that senior high school students
possess positive metacognitive awareness. This overall mean score was derived from the following calculated
mean scores arranged from highest to lowest: 3.56, categorized as high for planning, accompanied by a standard
deviation of 0.70; 3.48, considered high for conditional knowledge, with a standard deviation of 0.67; 3.41, rated
high for monitoring, having a standard deviation of 0.64; 3.35, regarded as moderate for evaluation, accompanied
by a standard deviation of 0.72; 3.33, viewed as moderate for declarative knowledge with a standard deviation
of 0.64; and 3.25, classified as moderate for procedural knowledge, with a standard deviation of 0.68.

Table 2. Level of Metacognitive Awareness

Indicators Mean | SD Descriptive Equivalent
Declarative Knowledge | 3.33 | 0.64 Moderate

Procedural Knowledge 325 |0.68 Moderate

Conditional Knowledge | 3.48 | 0.67 High

Planning 3.56 | 0.70 High

Monitoring 341 |0.64 High

Evaluation 3.35 | 0.72 Moderate

Overall 3.41 | 0.52 High

Level of Mathematical Thinking Skills

Shown in Table 3 are the degree of mathematical thinking skills across five factors: connections, representation,
communication, reasoning, and problem solving. The overall average score of 3.21 was classified as moderate,
with a standard deviation of 0.57, suggesting that senior high school students possess positive mathematical
thinking skills. This overall mean score was derived from the following calculated mean scores arranged from
highest to lowest: 3.41, categorized as high for communication, accompanied by a standard deviation of 0.70;
3.23, considered moderate for representation, with a standard deviation of 0.68; 3.21, rated moderate for
connections, having a standard deviation of 0.66; 3.19, regarded as moderate for problem solving, accompanied
by a standard deviation of 0.71; 3.03, viewed as moderate for reasoning, with a standard deviation of 0.78.

Table 3. Level of Mathematical Thinking Skills

Indicators Mean | SD Descriptive Equivalent
Connections 321 | 0.66 Moderate
Representation 3.23 | 0.68 Moderate
Communication 341 ]0.70 High

Reasoning 3.03 |0.78 Moderate

Problem Solving 3.19 10.71 Moderate

Overall 3.21 | 0.57 Moderate

Significance of the Relationship Between Mathematics Self-efficacy and Mathematical Thinking Skills

Another important goal of this study is to determine whether metacognitive awareness is linked to mathematical
thinking skills among senior high school students. The Shapiro-Wilk Test for Bivariate Normality has a p-value

Page 2610 www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue II February 2026

of 0.027, indicating that the data is not normally distributed. Hence, a non-parametric test, Spearman’s rho
correlation, is suited for this distribution.

As shown in Table 4, mathematics self-efficacy has a significant relationship with mathematical thinking skills.
This is because the p-value is <.001, less than the 0.05 level of significance. Hence, the null hypothesis claiming
there is no significant relationship between mathematics self-efficacy and mathematical thinking skills is
rejected. In addition, the Spearman’s rho value of 0.541* indicates a moderate positive correlation, suggesting
that as students’ confidence in math increases, their mathematical thinking skills tend to improve.

Table 4. Significance of the Relationship Between Mathematics Self-efficacy and Mathematical Thinking Skills

Spearman’s rho p
Mathematics Self- | 0.541* <.001
Efficacy—Mathematical
Thinking Skills

*significant at the 0.05 level of significance
Significance of the Relationship Between Metacognitive Awareness and Mathematical Thinking Skills

Another important goal of this study is to determine whether metacognitive awareness is linked to mathematical
thinking skills among senior high school students. The Shapiro-Wilk Test for Bivariate Normality has a p-value
of 0.027, indicating that the data is not normally distributed. Hence, a non-parametric test, Spearman’s rho
correlation, is suited for this distribution.

As presented in Table 5, metacognitive awareness has a significant relationship with mathematical thinking
skills. This finding is supported by the p-value less than .001, which is below the 0.05 threshold of significance.
As a result, the decision was made to reject the null hypothesis that there is no significant relationship.
Furthermore, the Spearman’s rho value of 0.721* indicates a strong positive correlation, meaning that when
students’ metacognitive awareness increases, their mathematical thinking skills tend to increase.

Table 5. Significance of the Relationship Between Metacognitive Awareness and Mathematical Thinking Skills

Mathematics Self-Efficacy Variable | Coefficient | t-value | p-value | Decision
Mastery Experience 0.160%* 2.246 | 0.026 Ho rejected
Vicarious Learning 0.229%* 3.158 | 0.002 Ho rejected
Social Persuasion 0.238* 3445 | <0.001 | Ho rejected
Affective State 0.028 0.028 | 0.663 Ho not rejected

*significant at the 0.05 level of significance
Significance of the Relationship Between Mathematics Self-efficacy and Metacognitive Awareness

An additional vital objective of this research is to evaluate whether there is a significant relationship between
mathematics self-efficacy and metacognitive awareness among senior high school students. The Shapiro-Wilk
Test for Bivariate Normality presents a p-value of 0.008, suggesting that the distribution does not follow a normal
pattern. Consequently, a non-parametric test, specifically Spearman’s rho correlation, is appropriate for this
distribution.

As presented in Table 6, mathematics self-efficacy was significantly related to metacognitive awareness. This is
due to the p-value of <.001, less than the 0.05 level of significance. Hence, the decision was made to reject the
null hypothesis, which stated that there is no significant relationship between mathematics self-efficacy and
metacognitive awareness. Moreover, a Spearman's rho of 0.351* indicates a weak positive correlation,
suggesting that as mathematics self-efficacy increases, students’ metacognitive awareness tends to improve.
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Table 6. Significance of the Relationship Between Mathematics Self-efficacy and Metacognitive Awareness

Spearman’s rho p

Mathematics Self-efficacy—Metacognitive Awareness 0.351* <.001

*significant at the 0.05 level of significance

Significance of the Influence of the Domains of Mathematics Self-efficacy on Mathematical Thinking
Skills

The data shown in Table 7 are from a regression analysis testing the significant influence of mathematics self-
efficacy on mathematical thinking skills among senior high school students. Using linear regression analysis, the
data revealed that the influence of mathematics self-efficacy on mathematical thinking skills among senior high
school students has an F-value of 29.63 and a corresponding p-value of <.001, which is significant. This means
that mathematics self-efficacy influences mathematical thinking skills, as the probability value is less than the
0.05 significance level. The coefficient of determination (R?) of 0.308 indicates that 30.80% of the variation in
mathematical thinking skills is explained by mathematics self-efficacy, while the remaining 69.20% is explained
by other factors not included in the study.

Table 7. Significance of the Influence of the Domains of Mathematics Self-efficacy on Mathematical Thinking
Skills

Decision
Mathematics Self-Efficacy | Coefficients |t p

a=0.05
Mastery Experience 0.160* 2.246 .026 | Ho is rejected
Vicarious Learning 0.229* 3.158 .002 | Ho is rejected
Social Persuasion 0.238* 3.445 <.001 | Ho is rejected
Affective State 0.028 0.028 .663 | Ho is not rejected
Dependent Variable: Mathematical Thinking Skills

*p < 0.05 R=0.555* R?70.308 F=29.63 p-value < 0.001

The Mediating Effect of Metacognitive Awareness on the Relationship between Mathematics Self-efficacy
and Mathematical Thinking Skills

The data shown in Table 8 are the indirect effects of metacognitive awareness on the relationship between
mathematics self-efficacy and mathematical thinking skills. As presented, through metacognitive awareness,
mathematics self-efficacy influences mathematical thinking skills, as evidenced by a positive, significant indirect
effect of 0.197 (p<.001). Further, this indicates that metacognitive awareness mediates the relationship between
mathematics self-efficacy and mathematical thinking skills.

Table 8. The Mediating Effect of Metacognitive Awareness on the Relationship between Mathematics Self-
efficacy and Mathematical Thinking Skills

Estimate | p

Mathematics Self  -Efficacy-Metacognitive | 0.197 <.001
Awareness-Mathematical Thinking Skills

*significant at the 0.05 level of significance
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DISCUSSIONS
Level of Mathematics Self-Efficacy

The respondent’s level of mathematics self-efficacy is at a moderate level. This means that the mathematics self-
efficacy among senior high school students is sometimes evident, reflecting that their confidence in solving
mathematical problems is not consistently strong. As a result, their mathematical thinking skills may show partial
development as they can apply strategies and reasoning in familiar situations but may struggle to extend these
skills to more complex or unfamiliar problems. This moderate level suggests that while students possess the
potential to think critically and logically in mathematics, they require further support and practice to strengthen
consistency, accuracy, and deeper problem-solving abilities.

The findings of this study are aligned with those of Campanilla (2023), who reported that students possess a
moderate level of mathematics self-efficacy. Similarly, Awofala (2023) confirmed that students demonstrate a
moderate level of mathematics self-efficacy, which reflects their limited exposure to intense mastery experiences,
peer modeling, and consistent encouragement in mathematics learning. This is further supported by Jaafar and
Ayub (2021), who emphasized that students attained a moderate level of mathematics self-efficacy primarily due
to their confidence in handling mathematical tasks, although they may struggle with more complex and
unfamiliar mathematical challenges. In addition, this finding is consonant with those of Lazzara (2025), who
noted that students with a moderate level of mathematics self-efficacy benefit from strengthening their
mathematical identity, reducing anxiety in evaluative settings, and improving mathematics learning outcomes.

Level of Metacognitive Awareness

The respondents exhibit a high level of metacognitive awareness. Consequently, this indicates that senior high
school students possess a positive metacognitive awareness, which in turn reflects their ability to plan, monitor,
and evaluate their own learning processes. Moreover, a high level of metacognitive awareness suggests that these
students are not only conscious of their thinking strategies but are also capable of regulating them effectively,
thereby enabling better problem-solving, stronger academic performance, and greater adaptability in complex
tasks. In addition, students with high metacognitive awareness are more likely to set clear learning goals, select
appropriate strategies, and reflect critically on their outcomes, thus fostering independent learning and resilience
in the face of academic challenges.

The outcome of this study is in relation to the study by Abdelrahman (2020), which found a high level of
metacognitive awareness among students. He further highlighted that these students understand their own
learning processes, can identify knowledge gaps, and effectively choose and apply strategies to learn new
concepts. In like manner, this finding is consonant with those of Giiner and Erbay (2021), who found a high level
of metacognitive awareness and reported that learners are not only conscious of what they know but also actively
able to manage and regulate their learning processes to meet academic demands. Moreover, this is also consistent
with the study by Mondal (2023), which found that students have a high level of metacognitive awareness and
can set learning goals, track their progress, adjust their approaches when difficulties arise, and assess whether
their strategies are effective.

Level of Mathematical Thinking Skills

The senior high school students exhibit a moderate level of mathematical thinking skills. This indicates that the
mathematical thinking skills of senior high school students are satisfactory, reflecting their ability to reason,
analyze, and apply strategies in solving mathematical problems. A satisfactory level of mathematical thinking
skills suggests that while students can engage in logical reasoning and problem-solving, their performance is not
yet consistently strong across all tasks. Students at this level are able to approach problems with basic strategies
and demonstrate some capacity for critical thinking, but they still require further development to handle more
complex or unfamiliar situations effectively.

The result is in line with the findings of Angraini and Wahyuni (2021), who found that students have a moderate
level of mathematical thinking skills, demonstrating some proficiency in higher-order mathematical processes,
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but their abilities are not yet fully developed or consistently strong. Also, this is consistent with the findings of
Shidqiya and Sukestiyarno (2022), who reported that students' mathematical thinking skills are moderate and
that they are capable of applying mathematical ideas in familiar situations but may struggle with complex,
unfamiliar, or abstract tasks. This is also in relation to Mahinay et al. (2022), who noted that students have a
moderate level of mathematical thinking skills and can make simple connections between concepts, use basic
representations such as tables or diagrams, and communicate their reasoning in straightforward terms.

Significance of the Relationship Between Mathematics Self-efficacy and Mathematical Thinking Skills

The respondents exhibit a significant relationship between mathematics self-efficacy and mathematical thinking
skills. Consequently, this indicates that senior high school students who possess stronger confidence in their
mathematical abilities tend to demonstrate better reasoning, problem solving, and application of mathematical
strategies. Moreover, a moderate positive correlation suggests that as mathematics self-efficacy increases,
mathematical thinking skills also tend to improve, though the relationship is not absolute and may be influenced
by other factors. In addition, the findings highlight that fostering students’ confidence in mathematics contributes
to the development of their mathematical thinking skills, supporting stronger academic performance and
adaptability in complex tasks.

These findings are consistent with those of Asare et al. (2025), who found that mathematics self-efficacy is
closely linked to the development of mathematical thinking skills, as students' belief in their ability to succeed
directly correlates with how they approach complex mathematical tasks. This is also related to the study by Street
et al. (2024), which emphasized that mathematics self-efficacy fosters a willingness to take intellectual risks
essential for refining mathematical thinking, and that the successful application of these skills consequently
reinforces self-efficacy, creating a reciprocal relationship that supports deeper mathematical understanding.
Additionally, this finding also confirms the study by Shidqiya and Sukestiyarno (2022), who noted that higher
mathematics self-efficacy tends to be associated with stronger mathematical thinking skills.

Significance of the Relationship Between Metacognitive Awareness and Mathematical Thinking Skills

The respondents exhibit a significant influence of metacognitive awareness on mathematical thinking skills. As
a result, this shows that senior high school students with stronger metacognitive awareness tend to demonstrate
better reasoning, problem solving, and application of mathematical strategies. In addition, a strong positive
correlation indicates that when students’ metacognitive awareness increases, their mathematical thinking skills
likewise improve, reflecting a consistent and meaningful connection between the two variables. Furthermore,
the findings emphasize that enhancing metacognitive awareness greatly contributes to the development of
mathematical thinking skills, enabling students to plan, monitor, and evaluate their approaches more effectively.

This result is consistent with the findings of Zhang et al. (2024), which reported a positive relationship between
metacognitive awareness and mathematical thinking skills, showing that when students are aware of and regulate
their own thinking, they perform better in mathematical thinking. Moreover, the finding aligns with Tabuyo
(2024), who found that metacognitive awareness fosters mathematical thinking skills and that students with
higher metacognitive awareness also exhibit better performance on mathematical tasks. The positive correlation
is also associated with the findings of Tuburan et al. (2025), who found a significant positive relationship and

emphasized that students with higher metacognitive awareness tended to have better mathematical thinking
skills.

Significance of the Relationship Between Mathematics Self-efficacy and Metacognitive Awareness

The respondents exhibit a significant relationship of mathematics self-efficacy and metacognitive awareness.
Therefore, this shows that senior high school students with stronger confidence in their mathematical abilities
tend to regulate their learning processes more effectively, including planning, monitoring, and evaluating their
strategies. Additionally, a weak positive correlation indicates that when mathematics self-efficacy increases,
metacognitive awareness also tends to improve, though the relationship remains limited and may be shaped by
other contributing factors. Moreover, the findings illustrate that fostering students’ confidence in mathematics
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can support the growth of metacognitive awareness, enabling them to become more reflective and strategic
learners.

The finding aligns with Tian et al. (2018), who found that mathematics self-efficacy is associated with
metacognitive awareness, suggesting that educators should focus on enhancing students' metacognitive skills to
improve their confidence in mathematics. This also affirms the results of Ajan et al. (2021), who found that
mathematics self-efficacy and metacognitive awareness are significantly related, suggesting that interventions
targeting both areas could lead to better academic outcomes for students. Furthermore, the results of this study
align with those of Koyuncuoglu (2023), who found that students with greater metacognitive awareness tend to
report higher self-efficacy in mathematics, suggesting that fostering metacognitive strategies in the classroom
could promote a positive self-perception of students' math abilities.

Significance of the Influence of the Domains of Mathematics Self-efficacy on Mathematical Thinking
Skills

The respondents at Lorenzo S. Sarmiento Sr. National High School demonstrate that mathematics self-efficacy
exerts a significant influence on mathematical thinking skills. Hence, senior high school students who display
stronger confidence in their mathematical abilities are more likely to show improved reasoning, problem solving,
and application of mathematical strategies. In particular, the results confirm that mathematics self-efficacy plays
a meaningful role in shaping mathematical thinking skills. Specifically, mastery experience, social persuasion,
and vicarious learning were identified as significant predictors of mathematical thinking skills, whereas affective
states did not contribute substantially.

These results corroborate the study of Suhartini et al. (2025), which found that mathematics self-efficacy
significantly influences mathematical thinking skills. Moreover, this aligns with Yang et al. (2024), who
demonstrated that mathematics self-efficacy is a significant predictor of mathematical thinking skills, suggesting
that mathematics self-efficacy is a key factor in developing mathematical thinking skills among students. More
s0, the outcome of this study corroborates with those of Sari et al. (2025) reported that mathematics self-efficacy
had a direct positive influence on mathematical thinking skills.

The Mediating Effect of Metacognitive Awareness on the Relationship between Mathematics Self-efficacy
and Mathematical Thinking Skills

The respondents at Lorenzo S. Sarmiento Sr. National High School exhibit a significant mediating effect of
metacognitive awareness in the relationship between mathematics self-efficacy and mathematical thinking skills.
Accordingly, this indicates that senior high school students who possess stronger confidence in their
mathematical abilities tend to enhance their metacognitive awareness, which in turn supports better reasoning,
problem solving, and application of mathematical strategies. In particular, the findings reveal that metacognitive
awareness serves as a crucial link, allowing mathematics self-efficacy to exert a stronger influence on
mathematical thinking skills. Moreover, this mediating effect suggests that when students develop higher levels
of metacognitive awareness, their confidence in mathematics is more effectively translated into improved
thinking skills.

The findings affirm the study of Tak et al. (2022), which mentioned that metacognitive awareness mediates the
relationship between mathematics self-efficacy and mathematical thinking skills. Students who believe in their
capacity to do mathematics are more likely to engage in metacognitive processes, such as planning how to
approach problems, monitoring the correctness of intermediate steps, and evaluating solution strategies, and
these regulatory processes, in turn, enable higher-order mathematical thinking skills such as reasoning.
representation, and problem solving. Furthermore, the result aligns with the study by Ozcan and Giimiis (2019),
which reported that a portion of mathematics self-efficacy operates indirectly to mathematical thinking skills
through metacognitive awareness.

CONCLUSION

The study concludes that the level of mathematics self-efficacy among senior high school students is moderate.
The level of metacognitive awareness among senior high school students is high. The level of mathematical
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thinking skills of senior high school students is moderate. The findings also revealed that there is a positive and
significant relationship between mathematics self-efficacy and mathematical thinking skills, between
metacognitive awareness and mathematical thinking skills, and between mathematics self-efficacy and
metacognitive awareness. Furthermore, mathematics self-efficacy significantly influences mathematical
thinking skills. Three out of four domains in mathematics self-efficacy, namely mastery experience, vicarious
learning, and social persuasion, significantly predict the mathematical thinking skills of senior high school
students. Lastly, there is a significant indirect effect of mathematics self-efficacy on mathematical thinking skills
through metacognitive awareness, concluding that metacognitive awareness significantly mediates the
relationship between mathematics self-efficacy and mathematical thinking skills.
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