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ABSTRACT 

	This study examined the relationship between metacognitive knowledge and mathematics performance among selected junior high school students at a National High School in Davao Occidental during the school year 2023–2024. A descriptive-correlational design was employed, with 155 respondents selected through stratified random sampling from a population of 251 students. An adapted questionnaire assessed students’ metacognitive knowledge, while their mathematics performance was obtained from official grade records. Data were analyzed using mean scores and Spearman correlation analysis. Results revealed that students demonstrated an average level of metacognitive knowledge. Their mathematics performance was classified as approaching proficiency. Statistical analysis indicated a significant positive relationship between metacognitive knowledge and mathematics performance, suggesting that students with higher metacognitive awareness tend to perform better in mathematics. These findings highlight the importance of developing metacognitive skills to enhance mathematics achievement. Hence, educators are encouraged to incorporate activities that promote self-reflection, strategic planning, and monitoring into regular instruction.
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1. INTRODUCTION 
 
Metacognitive knowledge plays a critical role in helping students become self-regulated learners (Winnie & Azevedo, 2022). It refers to an individual’s awareness and understanding of their cognitive processes, including how they plan, monitor, and evaluate their learning. As Dawson (2010) emphasized, metacognition goes beyond basic cognition and has been proven to improve academic outcomes when properly developed. Efklides (2011) also noted that students with higher metacognitive awareness are better equipped to control their learning behaviors and adapt to challenging academic demands. Flavell (1979) identified three key domains of metacognitive knowledge: knowledge of the self, knowledge of tasks, and knowledge of strategies. These areas encompass students' understanding of their strengths and weaknesses, awareness of task complexity, and the strategic use of cognitive tools to solve problems. Yang et al. (2017) stressed that students who are metacognitively aware can plan effectively, adjust their approaches, and make sound learning decisions. In the context of mathematics, where problem-solving and conceptual understanding are essential, metacognition is especially important.
While numerous international studies support the link between metacognitive skills and academic achievement (Bogdanović et al., 2017; Abdellah, 2015), recent local studies also show how non-cognitive and affective factors influence mathematics performance, often linking them with metacognitive behaviors. For instance, Cabalquinto and Magallanes (2022) used structural equation modeling to explain how motivation, attitude, and self-efficacy interact as non-cognitive predictors of math achievement, emphasizing the indirect role of metacognitive beliefs. Similarly, Baclay et al. (2025) highlighted that motivational strategies like persistence and goal-setting, which reflect self-regulatory planning, significantly affect performance in mathematics. Resilience and self-concept, often influenced by metacognitive evaluations, have also been associated with mathematics outcomes. Agtarap and Miranda (2022) revealed that student resilience, acting as a mediator between self-concept and performance, may be strengthened through reflective learning. Adlawon et al. (2022) also pointed out that positive self-concept—built in part on self-awareness and regulation—contributes to better performance in the flexible learning environment of the new normal. These findings parallel those of Villegas et al. (2024), who noted that students' appraisal of their own problem-solving skills, an important metacognitive process, strongly predicts math success.
Other studies strengthen the argument for integrating metacognitive knowledge in understanding student achievement. Mariano et al. (2022) found that poor time management, a reflection of limited planning and monitoring skills, negatively impacts students’ academic performance. Cortez et al. (2025) further showed that coping strategies such as help-seeking and emotional regulation—closely aligned with metacognitive awareness—help students manage academic demands in mathematics. Lumoto et al. (2024) directly linked self-regulated learning strategies with improved math outcomes, reinforcing the value of metacognitive practice. Meanwhile, studies on creativity and emotional engagement provide additional insight into how students' beliefs about their capabilities affect learning. Mangal et al. (2025) emphasized that students who have strong confidence in their mathematical creativity—often nurtured through reflection and self-assessment—display greater academic motivation. Caliosan et al. (2025) demonstrated that mathematical curiosity, an affective trait supported by reflective thinking, is associated with better performance.
In provinces like Davao Occidental, persistent challenges in student achievement, particularly in mathematics, have been observed. Jumangit and Miranda (2025) reported that students generally demonstrate only satisfactory performance in math, and often lack advanced learning strategies. This is consistent with classroom observations where students show limited metacognitive experiences such as reflection and self-monitoring. Radmehr and Drake (2019) emphasized that when educators place greater focus on students’ conceptual understanding and metacognitive development, learning outcomes improve significantly. Similarly, Syaiful et al. (2022) found that students taught through a metacognitive learning approach performed significantly better in mathematical critical thinking than those taught conventionally, highlighting its effectiveness across varying ability levels. Thus, exploring students’ metacognitive knowledge in this context is timely and relevant, as it can address practical challenges in instructional effectiveness and learner outcomes in mathematics.
Despite these findings, there remains a noticeable gap in literature focusing specifically on junior high school students in less-studied regions like Davao Occidental. Most studies have targeted college students or broader academic populations. In addition, while existing research has touched on metacognitive knowledge and mathematics performance separately, few have explored the direct connection between the two among high school learners in the Philippine setting. Therefore, this study aims to fill this gap by examining how metacognitive knowledge relates to the mathematics performance of junior high school students at a National High School. It seeks to contribute to the growing body of local research by providing insights into how students' awareness of their own learning processes can influence their achievement in mathematics.


2. OBJECTIVES 

This study aimed to determine how metacognitive knowledge is related to the mathematics performance of junior high school students enrolled at a National High School during the school year 2023–2024.
Specifically, the study sought to:

1.  Determine the level of metacognitive knowledge of the students in terms of:
 1.1 Knowledge of the Self;
     1.2 Knowledge of Tasks; and
 1.3 Knowledge of Strategies
2. Assess the mathematics performance of the respondents based on their mathematics subject grade.
3. Examine the significant relationship between students’ metacognitive knowledge and their mathematics performance.

3. MATERIALS AND METHODS 

Research Design

This study used a descriptive-correlational design to examine the relationship between students' metacognitive knowledge and their mathematics performance. This approach is appropriate for identifying trends and patterns without manipulating variables. It also helped describe the students’ level of metacognitive knowledge and determine whether it is significantly related to their performance in mathematics.

Research Instrument

The research instrument used in this study was an adapted questionnaire titled Metacognitive Knowledge in Mathematics developed by Efklides and Vlachopoulos (2012). It employed a five-point Likert scale with responses ranging from very low to very high, scored from 1 to 5. The questionnaire consisted of 45 items divided into three domains: metacognitive knowledge of self, task, and strategies. The “knowledge of self” domain included 13 questions rated from “not at all true of me” to “absolutely true of me.” The “task” domain comprised 11 questions, with responses ranging from “not difficult” to “very difficult.” Lastly, the “strategies” domain included 21 questions rated from “never” to “always.” The questionnaire was designed to assess the students’ awareness of their cognitive processes, particularly in how they plan, approach, and evaluate their learning in mathematics. 

Respondents of the Study

The respondents of this study were junior high school students enrolled in mathematics classes at a national high school in Davao Occidental during the school year 2023–2024. Out of a total population of 251 students, 155 were selected using Slovin’s formula. Stratified random sampling ensured that students from all four grade levels (Grades 7 to 10) were proportionally represented. These selected students answered the adapted questionnaire to determine their level of metacognitive knowledge in mathematics.
 The distribution of respondents is detailed in Table 1 below.


Table 1. Distribution of Respondents
	Year Level
	Population (N)
	Sample Size (n)
	Percentage (%)

	GRADE 7
	66
	41
	26.45

	GRADE 8
	67
	41
	26.45

	GRADE 9
	57
	35
	22.58

	GRADE 10
	61
	38
	24.52

	Total:
	251
	155
	100.00



Data Gathering

Data gathering began after the researchers secured the necessary approvals to conduct the study from the respective offices. Once permission was granted, a formal letter was also presented to the mathematics teacher to request access to the students’ mathematics grades.
The researchers used an adapted questionnaire as the main tool for data collection. The survey was administered in person, and the researchers were present to provide instructions and clarify any questions from the respondents. Before answering the questionnaire, students were given an orientation explaining the purpose of the study, including the privacy and confidentiality measures in place. A letter of consent was also read to inform them that their mathematics grades would be used as part of the data.
Participation was voluntary, and students had the option to keep personal details confidential and decline to answer any question they were uncomfortable with. Proper courtesy was observed during the process to ensure a respectful and supportive environment.
After the questionnaires were completed, the researchers ensured that all collected data were kept confidential. The responses were tallied, organized, and tabulated for analysis. The data were analyzed using Microsoft Excel and SPSS Statistics software. Descriptive statistics such as mean and percentage were used to describe the levels of metacognitive knowledge and mathematics performance. To determine the relationship between the two variables, Spearman’s rank-order correlation (r) was applied. Statistical significance was considered at a p-value less than 0.05.

4. RESULTS AND DISCUSSION 

Level of Students’ Metacognitive Knowledge

Table 2 presents the summary of the students’ metacognitive knowledge based on three domains: knowledge of self, task, and strategies. The overall mean score across all domains is 3.08, which indicates a moderate level of metacognitive awareness. This suggests that students generally use basic learning strategies and occasionally reflect on their learning, contributing to satisfactory but sometimes inconsistent academic outcomes. These findings are consistent with the observations of Mondal (2023), who noted that while students may vary in metacognitive awareness, most fall within the average range. Similarly, Schneider et al. (2017) reported that many students demonstrate moderate levels of metacognitive knowledge throughout their academic studies.

4.1 Knowledge of Self

Table 2 shows the students' metacognitive knowledge in terms of self. The domain yielded a mean score of 3.08, categorized as average. This indicates that students are somewhat aware of their strengths and weaknesses and occasionally use this self-knowledge to guide their learning. The result supports the findings of Thaintheerasombat and Chookhampaeng (2022), who stressed that a significant portion of the student population showed an average level of self-awareness in learning. Marzana, Montero, and Olifage (2019) also observed that students generally value their own experiences in mathematics, which positively influences their performance and well-being. Flavell (1979) emphasized that understanding one’s own knowledge base is a key component of metacognitive self-awareness.

4.2 Knowledge of Tasks

Table 2 presents the students’ metacognitive knowledge related to tasks. The mean score for this domain is 3.14, which also falls under the average category. This suggests that students are moderately aware of the difficulty of learning tasks and are capable of adapting their strategies accordingly. The findings align with Scott and Berman (2013), who found that students typically have an average level of task-related metacognitive knowledge. Teng and Zang (2024) and Adolphsen et al. (2020) further explained that effective task performance requires students to consciously select and apply appropriate strategies while remaining aware of their learning process in relation to task difficulty.

4.3 Knowledge of Strategies

Table 2 illustrates the students’ metacognitive knowledge in terms of strategies, with a mean score of 3.26, again categorized as average. This indicates that students sometimes use various strategies such as organizing, regulating, and monitoring their learning. The results are consistent with the study by Olop, Granstrom, and Kikas (2024), who found that while some students consistently apply deep learning strategies, many still show an average level of understanding and application. Their findings highlight that metacognition supports students in planning, organizing, and adjusting their learning behaviors for better outcomes.
  
Table 2: The Respondents’ Level of Metacognitive Knowledge
	INDICATORS
	Mean
	SD
	DESCRIPTION

	Metacognitive Knowledge of Self
	3.08
	0.48
	Average

	Metacognitive Knowledge of Task	
	3.14
	0.73
	Average

	Metacognitive Knowledge of Strategy
	3.26
	1.26
	Average

	Metacognitive Knowledge (Overall)
	3.08
	0.39
	Average
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Level of Mathematics Performance of Junior High School Students

The students’ mathematics performance was measured using their first quarter grades during the school year 2023–2024. As shown in Table 3, the overall mean score was 83.54, which falls under the “approaching proficiency” level. This suggests that the students had developed basic knowledge and skills and, with guidance from teachers or peers, could apply these effectively in real-life tasks. When examined more closely, the highest number of students had grades ranging from 80% to 84%, accounting for 38.71% of the total. This group also falls within the “approaching proficiency” level. Students in this range are considered to have acquired foundational knowledge and are capable of demonstrating understanding with some support. Meanwhile, the lowest frequency of students—16.77%—scored between 85% and 89%, which corresponds to the “proficient” level. These students are seen as having a solid grasp of mathematical concepts and can independently apply what they have learned in various situations.
The data show that most students are performing at an approaching proficiency level. This finding is consistent with the study of Andamon and Tan (2018), who found that the average performance of Grade 7 students in mathematics, based on a standardized test aligned with the DepEd K–12 curriculum, also fell within the approaching proficiency range. Similarly, Jumangit and Miranda (2025) and Capinding (2021) observed that students demonstrated satisfactory performance in their mathematics subject, suggesting that while students have acquired fundamental skills, there is still room for growth. This level reflects a moderate understanding of mathematics that can be further developed through targeted support and effective instruction.

Table 3: The Respondents’ Level of Mathematics Performance
	RANGE OF 
MEANS
	DESCRIPTIVE
 LEVEL
	Frequency 
(f)
	Percentage 
(%)

	90% and above
	Advanced
	30
	19.35

	85% – 89%
	Proficient
	26
	16.77

	80% – 84%
	Approaching Proficiency
	60
	38.71

	75% – 79%
	Developing
	39
	25.16

	74% and below
	Beginning
	0
	0.00


n=155; %=100; Mean=83.54; SD=5.78

4.4	Relationship Between the Respondents’ Metacognitive Knowledge and Mathematics Performance

Table 4 presents the results of the correlation analysis between students’ metacognitive knowledge and their mathematics performance. The overall correlation coefficient (r-value) is 0.284, which indicates a low but positive correlation. This means that as students’ metacognitive knowledge increases, their performance in mathematics also tends to improve. Since the p-value is 0.000, which is less than the 0.05 level of significance, the null hypothesis is rejected. Therefore, it is concluded that there is a significant relationship between students’ metacognitive knowledge and their mathematics performance. This finding supports the results of Yuan et al. (2021), who reported a positive correlation between metacognitive knowledge and academic performance among college students in China. Similarly, Bogdanović et al. (2017) and Abdellah (2015) also highlighted the influence of metacognitive skills on academic achievement. These findings suggest that students who are more aware of their learning processes are more likely to succeed academically. In line with this, other studies (Radmer & Drake, 2019; Chytrý et al., 2020) emphasize that students could benefit more if their teachers placed greater emphasis not only on conceptual understanding—such as integral-area relationships—but also on nurturing students' metacognitive experiences and skills. This reinforces the idea that integrating content mastery with metacognitive development leads to deeper and more effective learning outcomes.
A closer look at the individual domains of metacognitive knowledge provides further insight. The “Knowledge of Self” domain had an r-value of 0.31, indicating a low correlation with mathematics performance. The relationship was statistically significant, with a p-value less than 0.05. This aligns partially with the findings of Smith et al. (2020), who observed a strong correlation between self-awareness and math performance among college students. It is worth noting, however, that this study focuses on high school learners, who may differ in their metacognitive development. For the “Knowledge of Tasks” domain, the r-value was 0.166, which indicates a very low correlation, but the relationship was still statistically significant. This result is somewhat similar to the findings of Xu and Wang (2022), who reported a moderate positive effect between task-related metacognitive knowledge and mathematics performance. The “Knowledge of Strategies” domain had an r-value of 0.265, also classified as a low correlation, but again with a significant p-value. This supports the findings of Cahayasti and Indrasari (2018), who found a strong positive relationship between the use of metacognitive strategies and mathematics achievement among elementary students. Students who apply metacognitive strategies such as planning, organizing, and evaluating their learning tend to perform better. Wang and Li (2019) also emphasized that effective use of metacognitive strategies enhances learning outcomes in mathematics.
These results suggest that although the correlation is low, metacognitive knowledge—especially in the areas of self-awareness and strategy use—plays a significant role in supporting students’ mathematics performance.

Table 4. The Relationship Between the Students’ Metacognitive Knowledge and their Mathematics Performance
	Domains
	r-value
	Description
	p-value

	Metacognitive
Knowledge of self
	0.314
	Low Correlation
	0.000

	Metacognitive knowledge of task
	0.166
	Very low Correlation
	0.039

	Metacognitive knowledge of strategy
	0.265
	Low Correlation
	0.001

	METACOGNITIVE
KNOWLEDGE (Overall)
	0.284
	Low Correlation
	0.000


 
5. CONCLUSIONS AND RECOMMENDATIONS 

Conclusion

The students’ level of metacognitive knowledge was found to be at an average level. This indicates that they demonstrated a moderate degree of metacognitive awareness—applying basic learning strategies and occasionally reflecting on their learning. As a result, their academic outcomes were generally satisfactory but varied. Additionally, students achieved an “approaching proficiency” level in their mathematics performance during the first quarter of the school year 2023–2024. This means they had developed foundational knowledge and skills and, with guidance from teachers or peers, could apply these in real-world tasks.
Furthermore, a significant relationship was found between students’ metacognitive knowledge and their mathematics performance. This suggests that as students’ metacognitive awareness increases, their performance in mathematics also tends to improve.
.
Recommendation

1. Since the students’ metacognitive knowledge was found to be at an average level, it is recommended that school administrators and teachers design interventions to help students become more aware of how they learn. These may include classroom strategies like Think-Pair-Share, small group discussions, board work, and hands-on activities. Such interventions can enhance students’ ability to plan, monitor, and evaluate their learning—skills that are essential for improving both metacognition and academic performance.
2. Because a significant relationship was found between metacognitive knowledge and mathematics performance, schools should continue promoting academic programs that foster reflective thinking and self-regulated learning. Providing regular opportunities for students to assess their learning progress and receive guidance on how to apply metacognitive strategies can support consistent improvement in their academic outcomes.
3. To build on these findings, future researchers may investigate other non-cognitive factors that influence mathematics performance—such as motivation, study habits, or classroom environment. A deeper understanding of these variables can help educators develop more tailored interventions that support both cognitive and emotional aspects of student learning. It is also recommended that future studies shall employ more advanced statistical techniques and multi-site sampling to improve generalizability and robustness of results.
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