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ABSTRACT:
Mathematics classrooms hold great potential to develop analytical thinking and problem-solving skills. However, many Filipino students remain disengaged from the subject due to low confidence and lack of sustained interest. This study examined the influence of teachers’ pedagogical content knowledge (PCK)—the integration of strong subject mastery with student-centered teaching strategies—and students’ math self-concept on their interest in mathematics. Employing a descriptive-correlational design, the study surveyed 372 Grade 7 to 10 students from the Division of Mati City using rigorously validated 5-point Likert scale questionnaires. These measured three domains of math self-concept (competence, affection, and peer comparison), five dimensions of math interest (teacher qualities, instructional strategies, math anxiety, classroom attitudes, and environment), and four components of perceived teacher PCK (subject matter knowledge, instructional goals, concepts, and knowledge of student understanding). Results revealed that students had a moderate math self-concept, with the highest in positive feelings and lowest in peer comparison. Their interest in math was high, especially regarding teacher qualities and strategies. Perceived teacher PCK was rated very high. Significant correlations emerged between self-concept and interest, and between PCK and both variables. Findings highlight that while confidence is important, high-quality instruction from knowledgeable, responsive teachers plays a greater role in sustaining interest. The study recommends targeted professional development to strengthen teachers’ subject expertise and student-centered practices that build confidence, reduce anxiety, and create engaging, supportive classrooms.
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INTRODUCTION

[bookmark: _Hlk168945693][bookmark: _Hlk168987819]	Mathematics occupies a vital role in contemporary education as it forms the foundation for critical thinking, problem-solving, and informed decision-making. Yet, despite its importance, many students struggled with mathematics—not solely due to intellectual challenges, but often because of emotional and psychological factors such as their self-perceptions and interest in the subject (Živković et al., 2023). A student's "math self-concept," or their belief in their mathematical abilities, greatly influenced their motivation, attitude, and overall engagement in mathematics (Arens et al., 2011). Equally important is the teachers' mastery of pedagogical content knowledge, which involves both their understanding of mathematics and their skill in teaching it effectively, directly shaping students' experiences and attitudes towards math (Fukaya et al., 2025). The dynamic relationship between these student and teacher factors is gaining attention globally, as enhancing students' math interest and achievement remains a priority in education (Zhang & Wang, 2020).
	Research around the world consistently highlights the strong connection between students' math self-concept and their academic outcomes. Ahmed et al. (2024) demonstrated that students with a positive view of their mathematical capabilities tend to be intrinsically motivated, participating more deeply in math activities. Irwanto (2021) similarly found that effective teaching, especially through strong pedagogical content knowledge, significantly enhances student engagement by creating supportive learning environments. These insights underline that students' beliefs about themselves, their interest levels, and teacher effectiveness are interconnected factors, collectively influencing mathematics subjects.
Junior High School represents a crucial transition period for students, moving from concrete math concepts learned in elementary school to more abstract mathematical thinking. This stage significantly shapes their future academic pathways, particularly through factors such as math anxiety, self-confidence, and genuine interest in the subject (Wahyuni et al., 2024). Addressing these psychological and emotional aspects early helps students build solid foundational skills, critical for their ongoing academic success. Supporting this, Byiringiro (2024) showed a clear relationship between junior high school students' confidence in mathematics and their conceptual understanding. Similarly, Salimaco (2020) found that mathematics anxiety and study habits significantly influence the achievement of high school students, emphasizing the importance of fostering a positive learning environment to improve both confidence and performance in mathematics.
	In the context of Philippine education, students often struggle with low math self-concept, impacting their overall academic success. It has been noted that Filipino students' academic performance frequently suffers due to limited confidence in mathematics, a situation worsened by inadequate teacher preparation, particularly regarding pedagogical content knowledge (Exconde & Escabel, 2021). In Mati City, teachers commonly observed that students display minimal interest and low confidence in math, often linked to gaps in teacher training and a lack of targeted emotional and psychological support strategies. This is further echoed by Salimaco (2023), who emphasized how the abrupt shift to virtual learning during the pandemic highlighted challenges in teaching mathematics effectively, stressing the importance of addressing both pedagogical and psychological needs. Understanding how these factors interact is essential for developing effective interventions and enhancing educational outcomes locally. 
	Despite recognizing these issues, Mati City has limited empirical studies exploring the interplay between students' math self-concept, their interest, and teachers' pedagogical knowledge. Local educators have anecdotally indicated that students generally exhibit low confidence and limited interest in mathematics; however, formal research addressing these observations is scarce. Although international studies separately address self-concept and teacher effectiveness, research that explores how these factors interacted within the Philippine context, particularly in Mati City, remains limited. Therefore, this study aimed to address this knowledge gap, providing valuable insights into how student self-concept, math interest, and teaching quality collectively shape mathematics education, informing practical strategies for improvement.

RESEARCH OBJECTIVES

[bookmark: _Hlk168945809]	The objective of this study is to examine the factors influencing students’ interest in mathematics and their relationship with teachers’ pedagogical content knowledge and students’ math self-concept. Specifically, the study aimed to:

1. determine the level of Students’ Math Self-Concept in terms of:
i) Competence
ii) Affection
iii) Comparison
1. evaluate the Level of Pedagogical Content Knowledge of Teachers in terms of:
1. Subject Matter Knowledge
1. Instructional Objectives and Concepts 
1. Knowledge of Students’ Understanding
1. assess the level of Students’ Interest in Mathematics in terms of:
2. Teachers’ Qualities
2. Teaching Strategies
2. Math Anxiety
2.  Students’ Attitude in Math Class
2.  Math Classroom Condition
1. determine the relationships between Teachers’ Pedagogical Content Knowledge and Students’ Math Self-Concept towards the Students’ Math Interest.
1. ascertain the impact of Teachers’ Pedagogical Content Knowledge and Students’ Math Self-Concept towards the Students’ Math Interest.


MATERIALS AND METHODS

[bookmark: _Hlk168945920]Research Design
	This study employed a quantitative research design to explore how teachers’ pedagogical content knowledge mediates the relationship between students’ math self-concept and their interest in mathematics. To rigorously assess these connections, validated survey instruments were used to gather data on all three constructs, ensuring that both reliability and construct validity were upheld (Creswell & Creswell, 2018). Descriptive statistics, specifically the computation of means, provided an overview of students’ levels of math self-concept, interest in mathematics, and teachers’ pedagogical content knowledge (Manikandan, 2011). Correlation analysis, utilizing the Pearson correlation coefficient, was then conducted to examine the relationships among these variables (Cohen et al., 2014). To further unravel the complex interplay between these factors, regression analysis was undertaken. All statistical analyses were carried out with the guidance of a licensed statistician to ensure methodological rigor and accuracy. By integrating these analytical approaches, the research design provided a robust and comprehensive examination of how student attitudes and teacher expertise collectively shape student interest in mathematics, offering valuable insights for educators and policymakers alike.

[bookmark: _Hlk168945993]Research Locale and Sampling
[bookmark: _Hlk168946060]	The respondents of this study were junior high school students from the Mati City Division. To ensure the sample size was appropriate and representative, the Raosoft Online Sample Size Calculator was used. Considering the total population of Junior High School students in the City of Mati Division, along with a 95% confidence level, a 5% margin of error, and a presumed response distribution of 50%, the recommended sample size came out to 372 students. This approach helped ensure that the findings would be both reliable and valid. Additionally, a stratified random sampling method was employed, making sure that each district within the division was proportionally represented in the final sample.

Research Instrument
	The researcher adopted a survey questionnaire from different authors. The questionnaire on mathematics self-concept of the students is adopted from the study of Lee and Kung (2018). The questionnaire on teachers’ pedagogical content knowledge is based from the study of Jang, Guan, and Hsieh (2009). And, the questionnaire for mathematics interest took from the investigation of Balolong and Docejo (2019).

Data Analysis
	Data analysis is the process of organizing data into meaningful and useful information to answer research questions (Mvumbi and Ngumbi, 2015). For objectives 1 to 3, mean and standard deviation were used to describe the levels of Students’ Math Self-Concept (competence, affection, comparison), Teachers’ Pedagogical Content Knowledge (subject matter knowledge, instructional objectives and concepts, knowledge of students’ understanding), and Students’ Interest in Mathematics (teachers’ qualities, teaching strategies, math anxiety, students’ attitude in math class, math classroom condition). For objective 4, Pearson’s r correlation was employed to determine the relationships between Teachers’ Pedagogical Content Knowledge, Students’ Math Self-Concept, and Students’ Math Interest. Finally, for objective 5, regression analysis was used to ascertain the impact of Teachers’ Pedagogical Content Knowledge and Students’ Math Self-Concept on Students’ Math Interest.

[bookmark: _Hlk168947185]

RESULTS AND DISCUSSION

Table 1. Level of Teachers’ Pedagogical Content Knowledge
	 
	Mean
	Std. Deviation
	Descriptive Level

	Competence Component
	3.27
	0.818
	Moderate

	Affective Component
	3.35
	0.904
	Moderate

	Comparison Component
	2.69
	1.013
	Moderate

	Overall Math Self-Concept
	3.10
	0.815
	Moderate


Shown on Table 1 are the results for the level of Math self-concept among junior high school students. These results showed that students have a moderate overall Math Self-concept (M= 3.10, SD =0.815). The Affective Component (M = 3.35) was highest, indicating generally positive emotional engagement. The Competence Component (M = 3.27) reflected moderate perceived mathematical ability. The Comparison Component (M = 2.69) was lowest, showing weaker confidence compared-to peers. This suggests the need for support in helping students view themselves more positively relative to others.
The self-concept of students in mathematics is a critical component of their academic identity. The report found that students held a moderate level of self-concept, especially in the affective domain, meaning they generally felt positive emotions toward math. However, their ability to compare themselves favorably with peers was limited. Supporting this, (Wu et al., 2021) discovered that students with strong parental support exhibited higher confidence and resilience in math tasks. Moreover, Jasmin and Ongcoy (2024) emphasized that students learning through blended environments during the pandemic responded positively to well-structured digital materials and teacher support, suggesting that a student's self-concept can be significantly influenced by adaptive teaching strategies and emotional encouragement.

Table 2. Level of Teachers’ Pedagogical Knowledge
	 
	Mean
	Std. Deviation
	Descriptive Level

	Subject Matter Knowledge
	4.45
	0.643
	Very High

	Instructional Representation & Strategies
	4.36
	0.622
	Very High

	Instructional Objective and Context
	4.35
	0.625
	Very High

	Knowledge of Students Understanding
	4.34
	0.659
	Very High

	Overall Pedagogical Content Knowledge
	4.37
	0.555
	Very High


The findings in Table 2 indicate that the junior high school teachers possess a very high level of Pedagogical Content Knowledge (PCK), with an overall mean score of 4.37 (SD = 0.555). Among the four dimensions assessed, Subject Matter Knowledge emerged with the highest mean of 4.45 (SD = 0.643), reflecting teachers’ strong grasp of mathematical concepts. This was closely followed by Instructional Representation and Strategies (M = 4.36, SD = 0.622), Instructional Objective and Context (M = 4.35, SD = 0.625), and Knowledge of Students’ Understanding (M = 4.34, SD = 0.659). The consistently high ratings across all components suggest that teachers are not only well-versed in their subject matter but also effective in designing and delivering instruction that is responsive to students’ needs and learning contexts. These results underscore the strength of teachers’ content expertise and pedagogical approaches in fostering meaningful mathematics learning experiences.
This aligns with the study of Kumi and Wonu (2021), which found that students perceived their teachers as highly competent in content knowledge, reporting a similar mean rating of 4.71 in this domain. Subject Matter Knowledge is foundational to PCK, as it enables teachers to present content accurately and with depth (Adams et al., 2023), which is essential for fostering student understanding (Peters-George, 2021).
The high rating in Instructional Representation and Strategies (M = 4.36, SD = 0.622) suggests that teachers effectively utilize various teaching approaches to translate complex mathematical ideas into forms that are comprehensible to students. Martin and Jamieson-Proctor (2022) emphasized that problem-based learning approaches can enhance pre-service teachers’ ability to select and use effective instructional strategies. This is further supported by Bhagwonparsadh and Pule (2024), who found that teachers with strong PCK effectively employ varied strategies to address student misconceptions and promote deeper mathematical reasoning.
Moreover, the dimension of Instructional Objective and Context (M = 4.35, SD = 0.625) reflects the teachers’ ability to align lesson content with curricular goals and student backgrounds. This is consistent with findings from a critical review by Tseng et al. (2022), which revealed that PCK-focused interventions are most impactful when instructional planning is contextualized within the learners’ experiences and aligned with clearly defined objectives.
The teachers also demonstrated high proficiency in the domain of Knowledge of Students’ Understanding (M = 4.34, SD = 0.659), indicating a strong capacity to recognize and respond to student misconceptions and learning difficulties. This is critical for effective teaching, as emphasized by Shulman’s (1986) seminal work on PCK, and is reaffirmed by recent findings that suggest a strong link between this dimension and student academic outcomes (Metz, 2021). Recognizing how students think and learn allows teachers to tailor instruction that builds on prior knowledge and promotes conceptual understanding.
Thus, the consistently high ratings across all dimensions of PCK demonstrate that the teachers not only possess strong content expertise but are also adept at applying pedagogical strategies that support meaningful mathematics learning. These results support the growing body of literature underscoring the importance of integrated PCK in improving instructional quality and student achievement in mathematics education.

Table 3. Level of Students’ Mathematics Interest
	 
	Mean
	Std. Deviation
	Descriptive Level

	Qualities of the teacher
	4.29
	0.663
	Very High

	Strategies Employed by the teacher
	4.25
	0.645
	Very High

	Mathematics Anxiety
	3.62
	0.706
	High

	Students' Attitude in Mathematics Class
	3.18
	0.693
	Moderate

	Classroom Condition
	3.61
	0.688
	High

	Overall Math Interest
	3.79
	0.46
	High


Overall, table 4 showed that math interest was high (M = 3.79, SD = 0.460). Qualities of the Teacher (M = 4.29) and Strategies Employed (M = 4.25) were rated very high, showing their strong influence. Mathematics Anxiety (M = 3.62) and Classroom Condition (M = 3.61) were high, while Students Attitude (M =3.18) was only moderate. These results highlight the crucial role of the teacher and suggest the need for efforts to improve student attitudes and reduce anxiety.
Interest in mathematics is a crucial predictor of student engagement and long-term success. The report highlights that student expressed a high level of interest in math, primarily when teachers employed creative strategies and maintained positive classroom interactions. Reinforcing this, an Australian Council for Educational Research study found that student success in mathematics is often tied to curiosity and perseverance (Molony et al., 2024). This means that students who are encouraged to ask questions, explore multiple solutions, and learn from mistakes tend to develop a lasting interest in the subject. Teachers play a pivotal role in this by designing lessons that connect math to real-world contexts.

Table 4. Correlation between Measures
	 
	 
	Students’ Math Interest

	Teachers’ Pedagogical Content Knowledge
	Pearson's r
	0.514

	
	p-value
	< .001

	Students’ Math Self-Concept
	Pearson's r
	0.436

	
	p-value
	0.006


The data in Table 4 show two statistically significant positive correlations involving students' mathematics interest. First, there is a moderate positive correlation between teachers’ Pedagogical Content Knowledge (PCK) and students’ math interest (r = 0.514, p < .001), indicating that as teachers demonstrate higher levels of PCK, students are more likely to develop interest in mathematics. Second, a moderate positive correlation is also observed between students’ math self-concept and their interest in mathematics (r = 0.436, p = .006). This suggests that students who have a more positive perception of their mathematical abilities also tend to show greater interest in the subject (Apawu, 2022). Both relationships are statistically significant, implying meaningful associations between teacher and student variables in the learning process.
These findings are supported by recent literature. According to Li et al. (2022), when teachers demonstrate strong pedagogical content knowledge, they can present mathematical concepts in more engaging and accessible ways, which in turn fosters students’ interest. In parallel, Reyes et al. (2024) found that students with higher self-concept in math were significantly more likely to report enjoyment and motivation toward mathematics, suggesting that self-belief is a key affective driver of interest. Furthermore, a study by Mohan and Pandey (2023) showed that both teacher quality and students’ self-concept serve as significant predictors of student engagement, underscoring the complementary influence of instructional quality and internal learner factors.
The implications of these findings highlight the dual importance of enhancing teacher competencies and supporting student self-perceptions. First, professional development programs for mathematics teachers should focus on strengthening PCK to help stimulate students’ interest through more relevant, contextualized, and effective instruction. Second, classroom strategies should aim to nurture students' math self-concept through formative feedback, differentiated support, and activities that build confidence and competence. By addressing both instructional quality and student psychology, educational stakeholders can promote sustained interest and improved outcomes in mathematics learning.

Table 5. Influence of Teachers’ Pedagogical Content Knowledge and Students’ Math Self-Concept towards Students’ Math Self Interest
	Model
	Unstandardized Coefficients
	t
	p-value
	Decision on Ho

	
	B
	SE
	
	
	

	Constant
	1.895
	.161
	11.776
	<0.001
	Significant

	Teachers’ Pedagogical Content Knowledge
	.421
	.036
	11.722
	<0.001
	Significant

	Students’ Math Self-Concept
	.317
	.024
	8.701
	0.048
	Significant

	Model Summary: R= 0.615; R square = 0.378; F-value =78.835; p<0.001


Table 5 presents the results of a multiple linear regression analysis examining the influence of teachers’ Pedagogical Content Knowledge (PCK) and students’ math self-concept on students’ interest in mathematics. The model yielded a significant F-value of 78.835 (p < .001), indicating that the overall regression model is statistically significant. The R value of 0.615 and R² of 0.378 suggest that approximately 37.8% of the variance in students’ math interest can be explained by the combined effect of teachers’ PCK and students’ math self-concept. Specifically, teachers’ PCK had a significant positive influence (B = 0.421, SE = 0.036, t = 11.722, p < .001), as did students’ math self-concept (B = 0.317, SE = 0.024, t = 8.701, p = 0.048). These results imply that both variables contribute significantly to predicting students' interest in mathematics, with PCK having a slightly stronger effect.
These findings are consistent with recent studies that emphasize the interconnected roles of teacher quality and student psychological factors in shaping academic engagement. Adams et al. (2023) found that teachers with high PCK effectively create learning environments that sustain students’ curiosity and enjoyment in mathematics. Similarly, Reyes et al. (2024) established that students who possess a strong math self-concept are more inclined to demonstrate intrinsic motivation and sustained interest in learning the subject. Additionally, research by Irwanto (2021) reinforces that both external (teacher instruction) and internal (self-beliefs) factors are pivotal in influencing student academic attitudes. These studies affirm that enhancing both teacher competence and student self-perception can result in increased student engagement.
This regression model suggests a dual approach to fostering mathematics interest among students. First, educational institutions should invest in continuous professional development focused on strengthening teachers’ PCK, as this has a measurable impact on students’ engagement. Second, schools must implement interventions that support the development of students’ math self-concept, such as confidence-building exercises, personalized feedback, and recognition of student efforts. A comprehensive strategy that addresses both pedagogical practices and learner self-perceptions is likely to produce more robust and sustainable improvements in students' attitudes toward mathematics.

CONCLUSION AND RECOMMENDATION

This study concluded that both teachers’ pedagogical content knowledge (PCK) and students’ math self-concept significantly influence students' interest in mathematics. Students demonstrated moderate levels of self-concept, with the strongest aspect being positive emotional responses (affection) toward the subject and the weakest being their confidence when comparing themselves to peers. Meanwhile, their overall interest in mathematics was high, with the highest ratings attributed to teacher qualities and teaching strategies. Teachers were rated very high in all dimensions of PCK, indicating a strong grasp of content and the ability to use effective, student-centered instructional approaches. Correlational analysis confirmed that both teacher PCK and students’ self-concept have a meaningful impact on student interest in math, with teacher PCK showing a stronger relationship. These findings emphasize the dual importance of enhancing instructional quality and nurturing student confidence in order to sustain student engagement in mathematics.
Based on the findings, the study recommends that educational stakeholders invest in continuous professional development for teachers, focusing on enhancing subject matter expertise and effective pedagogical strategies that respond to diverse learners’ needs. Training should include approaches that reduce math anxiety, promote classroom inclusivity, and foster a positive math culture. Schools should also implement programs that build students' confidence in their mathematical abilities through peer collaboration, mentoring, and personalized feedback. Furthermore, instructional practices should aim to improve students’ comparative self-perception by celebrating individual growth rather than emphasizing peer comparison. Future research may explore longitudinal effects of teacher PCK and self-concept development across grade levels, and evaluate intervention strategies aimed at improving both teacher effectiveness and student mindset in mathematics learning.

[bookmark: _Hlk197682619][bookmark: _Hlk180402183][bookmark: _Hlk183680988]
Ethical Approval and Consent:
[bookmark: _GoBack]	The researcher diligently followed ethical guidelines based on the Belmont Report’s core principles of respect for persons, beneficence, and justice. Participants’ rights to autonomy and confidentiality were upheld, with additional protections for vulnerable groups such as minors and LGBTQ+ individuals. Informed consent and assent were obtained from both parents and students, clearly emphasizing that participation was voluntary and that participants could withdraw at any time without consequence. The study prioritized participants’ welfare by minimizing potential risks and ensuring anonymity, while also offering benefits like enhanced self-awareness and contributions to educational development. To promote fairness, random sampling was employed to give all junior high school students in Mati City an equal chance to participate. Data collection was conducted in secure, private settings, maintaining strict confidentiality in accordance with the Data Privacy Act of 2012. Access to data was restricted solely to the researcher, with secure storage and proper disposal scheduled after three years. The research was free from any conflicts of interest and conducted exclusively for academic purposes. Finally, findings were shared with relevant stakeholders—including schools, administrators, and policymakers—to aid evidence-based educational planning and to contribute to the wider academic community.
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