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ABSTRACT 

	Engaging college students in mathematics remains a significant challenge but is essential for effective teaching and learning in higher education, particularly in blended learning environments. This study examined the combined effect of perceived teaching performance and critical thinking skills on the mathematical engagement of Bachelor of Secondary Education (BSED) mathematics students. Using a quantitative, non-experimental, predictive-correlational design, 120 valid cases were analyzed with SPSS v.26. Correlational analysis revealed strong positive relationships among perceived teaching performance, critical thinking skills, and student engagement. The regression analysis further demonstrated that these two factors significantly predicted students' engagement in mathematics. These findings highlight the importance of enhancing instructional quality, promoting critical thinking activities, and fostering engaging learning environments to support improved student participation, academic performance, and long-term success in mathematics.
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1. INTRODUCTION 

The quality of mathematics instruction in tertiary education plays a critical role in shaping students' academic achievement, cognitive development, and engagement (Stronge, 2018). With the rise of blended learning, which integrates face-to-face and online modalities, the role of educators in fostering active participation has become increasingly important. Engagement in mathematics learning is essential for developing deeper conceptual understanding and stronger problem-solving skills (McMullen et al., 2023), and effective teaching performance has been closely linked to improved student engagement.

However, student disengagement in mathematics remains a persistent global issue. Studies by Joshi et al. (2022), Everingham et al. (2017), and Xia et al. (2022) highlight the complexity and variability of mathematics engagement, while Steele et al. (2019) emphasize that instructional strategies succeed only when accompanied by active participation. In the United Kingdom, Croft and Grove (2015) report widespread disengagement among undergraduate mathematics students, and Skilling et al. (2021) suggest that prior experiences significantly shape student engagement levels.

The challenge is equally evident in the Philippine context. Llorente and Tado (2024) point to persistent difficulties in promoting participation, while Peteros et al. (2022) and Gamit (2022) highlight foundational skill gaps that hinder success in mathematics. Villa and Sebastian (2021) emphasize the struggles with higher-order thinking tasks, and Poquita (2023) notes declining student enthusiasm and confidence. Torrejos (2024) further reveals that perceived teaching effectiveness and critical thinking skills significantly influence mathematics engagement.

Despite growing research, limited studies have examined how perceived teaching performance and critical thinking skills interact to influence engagement among Bachelor of Secondary Education (BSED) Mathematics students in blended learning environments. Addressing this gap is crucial for developing instructional strategies that effectively enhance engagement and support better academic outcomes in mathematics.

2. methodology

2.1 Research Design 
This study adopted a quantitative, non-experimental, predictive-correlational research design. A quantitative approach was employed to formulate hypotheses and gather numerical data to examine the relationships among variables (Creswell, 2021). Specifically, the study aimed to assess the perceived teaching performance of instructors, the critical thinking skills of students, and their engagement in mathematics. Descriptive statistics were used to summarize and quantify the characteristics of the variables under investigation. To analyze the relationships among the variables, correlational analysis was conducted, examining the strength and direction of the associations. Furthermore, multiple regression analysis was utilized to determine the extent to which perceived teaching performance and critical thinking skills predict students' engagement in mathematics. According to Hair et al. (2019), multiple regression is an effective method for exploring predictive relationships among observed variables in social science research.
2.2 Research Locale
The research was carried out at Davao del Sur State College in Digos City, Davao del Sur Province, Region XI.
2.3 Research Participants
The study's respondents were the BSED – Mathematics students enrolled in the second semester for the academic year 2024 – 2025. The respondents were selected using a stratified random sampling method. A total of 120 respondents were utilized in this study. 
2.4 Research Instrument
The modified Teacher Effectiveness Performance Evaluation System Questionnaire by Stronge (2012) was employed to evaluate teachers' teaching performance. In contrast, students' critical thinking abilities were assessed using the revised Self-Perception Instrument of Students' Critical Thinking Skills by Abdulah and Wangid (2021).  The modified Students' Involvement in Mathematics questionnaire by Flores et al. (2021) was utilized to assess students' participation in the course. These instruments employed a 5-point Likert Scale, enabling students to evaluate from 1 - strongly disagree to 5 - strongly agree.
2.5 Data Gathering Procedure
To collect relevant data for this empirical study, the researcher followed established ethical and methodological protocols:
Research Approval: Formal approval was obtained from the Dean of the Institute of Teacher Education (ITED) and the Vice President for Academic Affairs (VPAA) prior to data collection.
Survey Administration: The questionnaires were distributed online via Google Forms. Respondents were invited to participate voluntarily and answered the survey honestly.
Data Processing: Completed responses were collected, organized, and analyzed using appropriate statistical methods to interpret the results.
2.6 Ethical Considerations
Maintaining ethical norms in research is crucial for promoting integrity, protecting participants, and enhancing the legitimacy of scientific advancement (Bhandari, 2021).  The researcher rigorously complied with the ethical guidelines established by the Research Development and Innovation of Davao del Sur State College (RDI-DSSC) to uphold this study's integrity and ethical standards.  Confidentiality and anonymity will be maintained by de-identifying all data and using it solely for research purposes.  The study adheres to the concepts of data privacy, security, and ethical responsibility, conforming to the moral requirements of ethical research.

3. results and discussion

3.1. Descriptive Analysis

Following the laborious compilation of quantitative data from survey replies, the identified variables were summarized using descriptive statistics.  Consequently, the examination of indicators for each variable ensues.  Table 1 combines the descriptive mean levels of perceived teaching performance of instructors, critical thinking skills, and engagement in mathematics of BSED Mathematics students.

Table 1. Descriptive Mean Level 
	Variables
	Indicators
	Mean
	Descriptive Level

	Perceived Teaching Performance of College Instructors
	
	
	

	
	1. Instructional Planning and Preparation

	4.65
	Very High

	
	2. Instructional Delivery

	4.51
	Very High

	
	3. Classroom Environment

	4.43
	Very High

	
	4. Assessment and Feedback

	4.40
	Very High

	
	5. Professional Responsibilities

	4.58
	Very High

	Overall

	
	4.51
	Very High

	Critical Thinking Skills
	
	
	

	
	1. Analyzing

	4.15
	Very High

	
	2. Evaluating

	4.39
	Very High

	
	3. Synthesizing

	4.36
	Very High

	Overall
	
	4.30
	Very High

	
	
	
	

	Engagement in Mathematics
	
	
	

	
	1. Cognitive Engagement
	4.58
	Very High

	
	2. Affective Engagement
	4.22
	Very High

	
	3. Behavioral Engagement
	4.45
	Very High

	Overall

	
	4.46
	Very High



As shown in Table 2, the overall perceived teaching performance of college instructors was 4.51, interpreted as "Very High." This suggests that students generally view their instructors as highly effective in delivering instruction. The high score indicates that instructors are seen as demonstrating strong pedagogical skills, clear communication, and effective classroom management, all of which contribute to fostering a positive learning environment. This perception likely supports higher student engagement, enhanced critical thinking skills, and improved learning outcomes. Among the five indicators, Instructional Planning and Preparation yielded the highest mean score of 4.65, also categorized as "Very High." This indicates that instructors are particularly effective in designing well-structured lesson plans, selecting appropriate teaching materials, and aligning instructional strategies with learning objectives. The commitment to organizing lessons to meet diverse student needs appears to contribute to better comprehension and engagement, which may positively impact academic performance. In comparison, Assessment and Feedback received the lowest mean score of 4.40, still within the "Very High" range. Although this score was lower than the others, it still reflects a strong commitment by instructors to evaluating student performance and providing constructive feedback. This suggests that instructors effectively implement assessment strategies, offering meaningful feedback that helps students reflect on their progress and improve. These findings align with those of Tambunan et al. (2021), who found that effective teaching performance is crucial for boosting students' motivation and enthusiasm for learning, particularly in mathematics. Furthermore, the results are consistent with the work of Nonyelum et al. (2022), who emphasized the importance of positive student-teacher interactions in cultivating favorable attitudes toward mathematics. Studies by Chen and Lu (2022) also confirm that clear instruction is key to enhancing students’ enjoyment, satisfaction, and academic success in mathematics. Additionally, Ngunjiri (2022) supports the notion that effective assessment practices contribute significantly to students' learning outcomes in mathematics, underlining the value of high-quality assessment in improving the progression of mathematics education.

The students' critical thinking skills composite mean score of 4.30, categorized as "Very High," indicates their strong analytical reasoning, problem-solving abilities, and logical thinking. This suggests that they possess the skills necessary to evaluate information critically, make sound judgments, and apply higher-order thinking to solve mathematical and real-world problems. Among the three critical thinking indicators, Evaluating received the highest mean score of 4.39, also classified as "Very High." This highlights the students' ability to assess information, identify logical inconsistencies, and make well-supported conclusions—skills essential for both academic success and problem-solving in everyday life. Additionally, the Analyzing indicator earned a mean score of 4.15, reflecting a "Very High" level. This indicates that students excel in breaking down complex information, recognizing patterns, and understanding the relationships among concepts. Their ability to critically examine problems, distinguish relevant from irrelevant information, and interpret data effectively is crucial not only in mathematics but also in other analytical disciplines. The findings suggest that college students exhibit well-developed critical thinking abilities, which are essential for academic excellence, decision-making, and real-world problem-solving. These results align with the work of Facione (2011), as cited by Thornhill-Miller et al. (2023), who emphasized the importance of critical thinking in higher education, enabling students to dissect complex issues and apply logical reasoning in practical contexts. Furthermore, the results resonate with the study by Trigwell et al. (1999), as cited in Savin-Baden and Major (2023), which highlighted that inquiry-based learning, problem-solving tasks, and reflective thinking exercises contribute to the development of students' analytical and evaluative reasoning skills. This suggests that instructional strategies may have played a key role in enhancing these critical thinking abilities. In line with these findings, Abdurrahman et al. (2021) argue that the improvement of higher-order thinking skills, particularly in analyzing, evaluating, and creating, can be attributed to the positive impact of inquiry-based learning in the mathematics classroom. This further supports the idea that fostering critical thinking through effective teaching strategies is crucial for enhancing students' overall academic performance and problem-solving capabilities.

The students' overall engagement in mathematics, with a mean score of 4.46 categorized as "Very High," indicates a high level of involvement across cognitive, affective, and behavioral domains. This suggests that students are intellectually engaged in the subject, emotionally motivated, and actively participating in learning activities. Specifically, cognitive engagement, with the highest mean score of 4.58, reflects the students' significant mental effort in understanding mathematical concepts, applying critical thinking, and problem-solving. In contrast, affective engagement, though still "Very High" at 4.36, indicates a slightly lower, yet still strong, emotional connection to mathematics, with students experiencing interest, enjoyment, and a sense of value in the subject. These findings align with research by Fredricks, Blumenfeld, and Paris (2004), as cited in Lo et al. (2024), which highlights the importance of cognitive engagement for long-term retention and academic success. Furthermore, the positive emotional connection to mathematics, reflected in the affective engagement score, supports Ryan and Deci's (2000) theory, as cited in Krat et al. (2021), that emotional engagement is crucial for enhancing motivation, reducing anxiety, and promoting persistence in solving complex mathematical problems. Overall, these results suggest that students' engagement in mathematics is multi-faceted, combining intellectual effort, emotional connection, and active participation. This comprehensive engagement is crucial for fostering deeper learning, improving academic performance, and sustaining motivation in mathematics education.

3.2. Correlational Analysis

The second objective of this research is to determine the relationship between exogenous and endogenous factors. Table 2 shows the inferential analysis of the association among all variables.

Table 2. Test of Significant Relationship 
	
	Engagement in Mathematics

	
	
	
	Decision on 
	Interpretation

	
Perceived Teaching Performance of College Instructors
	
.855
	
.000
	
Reject
	
Significant

	[bookmark: _Hlk191663593]Critical Thinking Skills
	.906
	.000
	Reject
	Significant



The second objective of this research was to examine the relationship between external factors, such as perceived teaching performance, and internal factors, like students' critical thinking skills, in relation to their engagement in mathematics. As shown in Table 2, the inferential analysis reveals a very strong positive correlation between students' engagement in mathematics and their perception of instructors’ teaching performance (r = .855, p = .000). This indicates that students who perceive their instructors as effective, engaging, and supportive are more likely to actively participate in learning mathematics. Additionally, the correlation between students' critical thinking skills and their engagement in mathematics (r = .906, p = .000) further highlights the importance of cognitive abilities in fostering engagement. These findings lead to the rejection of the first null hypothesis (Ho1), confirming the significant relationship between teaching performance, critical thinking, and student engagement.

These results align with previous studies emphasizing the critical role of teaching effectiveness in enhancing student engagement. For instance, Durksen et al. (2017) and Kunter et al. (2016) found that robust teacher-student interactions and effective pedagogical strategies significantly increase student motivation and participation. Similarly, Wang et al. (2020) highlighted that students who view their professors as supportive and approachable are more engaged and develop a greater interest in the subject. Torrejos (2024) also reported a similar correlation between instructor effectiveness and student engagement in mathematics, reinforcing the importance of teacher quality in student involvement.

Moreover, the strong correlation between critical thinking skills and engagement in mathematics corroborates existing literature on the importance of cognitive skills in academic success. Heong et al. (2016) found that students with strong critical thinking skills are better equipped to solve problems, reason through concepts, and engage with the material more deeply. This aligns with self-determination theory (Deci & Ryan, 2012, as cited in Mariani et al., 2023), which posits that cognitive engagement fosters autonomy, motivation, and persistence in academic tasks. Additionally, Shcheglova et al. (2019) and Li et al. (2023) found positive correlations between higher-order thinking and learning engagement, further supporting the role of critical thinking in enhancing academic involvement. Overall, these findings suggest that both perceived teaching performance and critical thinking skills are crucial factors in promoting student engagement in mathematics. This highlights the need for educators to foster a supportive, engaging learning environment and for students to develop strong cognitive skills to improve their involvement in the subject.

3.3. Regression Analysis

The last objective of this study is to determine how the perceived teaching performance of college instructors and attitude in learning significantly influence BSED mathematics students’ engagement in mathematics. The inferential statistic of all variable regression is shown in Table 3.

Table 3. Test of Significant Influence
	
	Engagement in Mathematics

	
	Unstandardized
Coefficients
	Standardized Coefficients
	
	

	Independent Variables
	B
	Std. Error
	Beta
	t
	Sig.
	
Decision on H0
	
Interpretation

	(Constant)
	.060
	.377
	
	.160
	.873
	
	

	Perceived Teaching Performance of College Instructors 
	.669
	.075
	.672
	8.921
	.000
	Reject
	Significant

	Attitude in Learning Mathematics
	.312
	.114
	.207
	2.742
	.007
	Reject
	Significant


R=.927;  =.859; F-value = 295.382; p-value =.000
The last objective of this research was to examine how the perceived teaching performance of college instructors and critical thinking skills influence the engagement of BSED mathematics students in mathematics. As shown in Table 3, the regression analysis indicates that both variables significantly impact student engagement in mathematics, with p = .000. The model demonstrated a strong predictive relationship, with an R-value of .927 and an F-value of 295.382 (p = .000), indicating that the predictors significantly explain the variance in student engagement. The R² value of .859 suggests that 85.9% of the variability in student engagement can be predicted by the perceived teaching performance of instructors and students' critical thinking skills. The regression coefficients for the predictors were β = .394 for perceived teaching performance and β = .589 for critical thinking skills. This suggests that both factors contribute significantly to predicting student engagement in mathematics. Thus, enhancing instructional methods and fostering critical thinking skills can substantially improve student engagement, emphasizing the need for educational institutions to prioritize both teaching quality and cognitive skill development. Consequently, the second null hypothesis (Ho₂) is rejected.

These results align with recent studies that underscore the impact of teaching effectiveness and cognitive skills on student engagement. Stronge (2018) found that instructors who employ strong pedagogical practices and student-centered strategies enhance student motivation and participation. Darling-Hammond et al. (2017) similarly argue that teaching approaches that incorporate critical thinking exercises foster deeper engagement and conceptual understanding in mathematics. Additionally, Heong et al. (2016) suggest that students with advanced critical thinking abilities exhibit greater motivation and involvement in learning tasks, supporting the findings of this study. These results emphasize the pivotal role of teaching and cognitive development in fostering meaningful student engagement in mathematics.

4. Conclusion

In conclusion, the findings of this study emphasize the significant influence of the perceived teaching performance of college instructors and students' critical thinking skills on their engagement in mathematics, supporting the Self-Determination Theory of motivation. The study found strong positive correlations between these variables, suggesting that effective teaching practices and cognitive development are crucial for fostering student engagement. The rejection of the null hypotheses indicates that higher perceived teaching performance and stronger critical thinking skills are significantly related to increased student engagement, though further research is needed to explore the causal nature of these relationships. These results underscore the importance of instructional quality and the development of critical thinking in mathematics education. Educators are encouraged to integrate student-centered, interactive, and reflective teaching strategies, as well as to foster critical thinking abilities in students. Educational institutions should invest in faculty development and adopt learning approaches that enhance both teaching effectiveness and students' cognitive skills. Future research could explore additional factors influencing student engagement, such as technological integration, socio-emotional aspects, and individual learning styles, to further enrich our understanding of student success in mathematics. Further studies should also consider larger, more diverse samples to test the robustness of these findings and enhance the generalizability of the results. This empirical work provides a foundation for future research aimed at improving student engagement and learning outcomes in mathematics education.
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Consent

Before data collection, written informed consent was obtained from each participant.

Ethical approval (where ever applicable)

The researcher asked for permission and endorsement from the Dean of the Institute of Teacher Education of Davao del Sur State College. After the approval of the Dean, the request letter was submitted to the Research Development and Innovation Office for ethical clearance and approval.
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