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ABSTRACT 

	This study investigates mathematical satisfaction and attitudes towards mathematics as determinants of student engagement among senior high school students. This research employed quantitative, non-experimental correlational methodology. This study encompassed 300 senior high school students from Panabo City, Davao del Norte. The target sample size was obtained using Slovin's formula. Furthermore, a stratified random sampling technique has been used to ensure a representative sample. Results indicate a high level of mathematical satisfaction (M = 3.73, SD = 1.10), attitude towards mathematics (M = 3.52, SD = 1.30), and student engagement in mathematics (M = 3.90, SD = 1.11). The result also reveals a strong, significant relationship between student engagement and both mathematical satisfaction (r = .905, p < .001) and attitude toward mathematics (r = .837, p < .001).  Moreover, regression analysis indicates that mathematical satisfaction (B = 0.694, t = 9.963, p < .001) and attitude towards mathematics (B = 0.260, t = 3.868, p < .001) are both predictors of student engagement, explaining 84% of the variance (R2 =0.84). The findings aligned with the anchored theory, Self Determination Theory, which posits that when these needs are satisfied in a mathematics classroom, learners can develop positive attitudes and improve their satisfaction with mathematics, which results in greater engagement. Increasing student satisfaction and creating a positive attitude are essential for enhancing student engagement and achievement. These findings emphasize that both mathematical satisfaction and attitude toward mathematics play significant roles in predicting student engagement.
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1. INTRODUCTION 
Student engagement in mathematics has emerged as a primary and significant concern in education systems worldwide. Globally, study indicates that distracted students are unequivocally prone to underperform in mathematics and are also prone to abandoning their education, significantly affecting their social development during and beyond their academic tenure. (Grehan, 2016; Skilling & Martin, 2021; Ross-Holmes, 2022; Xia et al., 2022; af Ursin et al., 2023). Moreover, inadequate student engagement has been recognized as an issue in schools throughout the United States and beyond. Study shows that unengaged students may lose interest in further education (Urias, 2022).
In the Philippines, student engagement in mathematics is also an urgent need. Bernardo (2010), as referenced by Padingding and Gallego (2025), conducted an analysis confirming that several Filipino learners exhibit low engagement levels attributable to conventional memorizing techniques, extensive class sizes, and insufficient support. Moreover, the Philippines ranked among the lowest in the PISA 2018 and 2022 math assessments (Acido & Caballes, 2024), indicating systemic challenges in math education quality and student engagement. Locally in Davao City, Palarisan and Domag (2023) state that despite efforts to improve teaching strategies, student success and retention remain a concern and a persistent challenge.
Further, research shows a strong, beneficial link between student engagement and satisfaction with mathematics, as well as an attitude towards mathematics and mathematical satisfaction. Students content with their mathematics learning are more inclined to engage deeply with the subject matter. Also, greater engagement in math is generally associated with greater happiness in math (Ryan et al., 2022). Other writers have also supported this idea by showing a substantial link between student involvement and satisfaction with math engagement. (Maamin et al., 2021; Baloran et al., 2021; Kandiko, Howson & Matos, 2021). Moreover, a study by Pondias and Tado (2025) found a significant relationship between students' attitudes towards mathematics and their engagement in mathematics. They highlight that a positive attitude towards math is essential to increase engagement.
On the other hand, research conducted by Alrajeh and Shindel (2020), Maamin et al. (2021), Nugraheni et al. (2022), Palarisan and Domag (2023), and Pondias and Tado (2025) has investigated the factors that encourage students to participate in mathematics.  These investigations focus on the factors that influence students' learning and performance in mathematics.  However, data are scarce regarding the extent to which students' attitudes and enjoyment in mathematics classes influence their participation.  Moreover, the conclusion of this undertaking will provide theoretical evidence for math instructors, students, and other educators, enabling them to attain a more extensive discernment of mathematical satisfaction and attitudes toward mathematics, and how these factors can enhance students' engagement in mathematics.
Therefore, the study aims to investigate mathematical satisfaction and attitude towards mathematics as predictors of student engagement among senior high school students. Specifically, it seeks to address the following undertaking: to determine the level of mathematical satisfaction in terms of skill satisfaction, real life, academic satisfaction, praise satisfaction, and task accomplishment; to determine the level of attitude towards mathematics in terms of perception of mathematical incompetence, enjoyment of mathematics, perception of utility, and mathematical self-concept; to measure the level of student engagement in mathematics in terms of cognitive engagement, behavioral engagement, and affective engagement; to examine whether there is a significant relationship between mathematical satisfaction and student engagement and attitude towards mathematics and student engagement; to examine whether mathematical satisfaction and attitude towards mathematics significantly influences the student engagement.
Furthermore, the undertaking is anchored in Deci and Ryan's (2012) Self-Determination Theory (SDT), which offers an extensive framework for discerning factors influencing students' engagement. SDT examined how meeting basic psychological necessities, regulating motivation, developing positive attitudes, and engaging in mathematics are related.  Further, SDT says that meeting three fundamental psychological needs, which are autonomy, competence, and relatedness. These are necessary for promoting optimal motivation, a positive attitude, and active participation in learning.  When these needs are satisfied in a mathematics classroom, learners can develop positive attitudes and improve their satisfaction with mathematics, which results in greater engagement.
Drawing on SDT, the conceptual framework of this study further explores the relationships among mathematical satisfaction, attitude towards mathematics, and student engagement in mathematics. The independent variables are mathematical satisfaction and attitude towards mathematics, while student engagement serves as the dependent variable.
Also, this study encompasses comparable literature and studies that focus on factors and associations. Mathematical satisfaction concerns students' inherent and extraneous satisfaction with mathematics and circumscribe compliment from others, skill gratification, task accomplishment, academic gratification, and real-life situations (Capinding, 2023). Mathematical satisfaction can inspire students to study and strive for transcendence in mathematics. Satisfaction in mathematics is often viewed as a preferable, positive emotion during the learning process (Barnes, 2021). As a result, it is requisite to evaluate the student's mathematical gratification using the five constructs: skill, real-life, academic, praise, and task completion to provide appropriate assistance in mathematics teaching. Listing the feature that led to student satisfaction in mathematics learning is, on the other hand, crucial for educators. 
In addition, attitudes toward mathematics can affect students' overall math achievement. Attitude is defined as the thoughts or feelings an individual holds about something.  (Morton, 2014). Furthermore, favorable perceptions of mathematics are most prominently observed during the initial stages of students' educational journeys, as they cultivate thorough and extensive competencies throughout their elementary and secondary schooling (Jacobs, 2014). Studies derived from mathematical autobiographies of educators indicated that students who excel in mathematics generally have a fondness for the subject and achieve high grades in this discipline; conversely, when mathematics poses challenges for students, their attitudes toward the subject tend to differ (Aguilar, 2021). As students mature and encounter increased cognitive challenges in mathematics, these positive attitudes often diminish. Nonetheless, the perspectives that students hold regarding mathematics as they mature can significantly influence their performance in the subject (Syyeda, 2015).

Further, student engagement in mathematics pertains to the level of concentration, keen interest, eagerness, and enthusiasm that students exhibit during the learning process or while receiving instruction. It involves cognitive, behavioral, and affective dimensions (Maamin et al., 2021).  Moreover, measuring student engagement is crucial because it predicts academic performance, particularly in mathematics, where many students struggle with motivation and persistence. 
Similarly, Maamin et al. (2021) emphasized that engagement serves as a key factor influencing mathematical achievement, noting that students with high levels of affection and behavioral engagement tend to perform better academically. The study found that affective engagement, such as students' interest in math and exam orientation, was the strongest predictor of achievement, followed by behavioral engagement (e.g., attention and diligence). In contrast, cognitive engagement showed a negative relationship in the regression model.
Consequently, mathematical satisfaction is essential for students' involvement and performance in mathematics instruction (Capinding, 2023). Likewise, the study of Aquino and Gurat (2023) found that students' satisfaction with instructional strategies significantly influenced their engagement and academic performance. Furthermore, Hwang and Son (2021) contend that learners with an optimistic mindset towards mathematics are far more inclined to participate in mathematics-related activities. Reciprocally, as students become more engaged in their mathematics classes, their attitudes toward learning mathematics improve (Carcueva, 2024).
2. METHODOLOGY

2.1 Participants

The study was conducted in Panabo City, Davao del Norte. Participants have satisfied the criteria for inclusion in the study. The subjects, who were senior high school students, voluntarily consented to partake in the study. Those who decline to participate or do not meet these criteria have been excluded from analysis. This research involved 300 senior high school students from a population of 1,200 students. The target sample size was determined using Slovin's formula, which computes the maximum sample size necessary to achieve a certain sample size according to the overall population size and confidence interval. The researcher allocated the data from the chosen schools as follows: 39% to School X (117 participants), 33% to School Y (99 participants), and 28% to School Z (84 participants).

Furthermore, a stratified random sampling technique has been used to choose participants to ensure a representative sample. This technique involves initially segmenting the population into discrete, non-overlapping groupings, or “strata, according to common trait. Creswell & Creswell (2017) assert that stratified random sampling minimizes disparities among various individual classifications and facilitates the extraction of representative samples while decreasing the necessary sample size. Lastly, the participants have been given the right to withdraw their involvement anytime during the study without facing any penalties if they feel threatened or uncomfortable while responding to the survey questionnaire.


2.2 Materials and Instrument

The researcher used three sets of survey questionnaires adapted from prior studies to collect data from respondents. Moreover, the questionnaire underwent pilot testing with 30 participants, who were excluded from the study, to assess reliability and validity. The first questionnaire has been adapted from Capinding’s (2023) mathematical satisfaction questionnaires, which have calculated Cronbach’s alpha of 0.923. It has five indicators, namely, praise satisfaction, skill satisfaction, task accomplishment, academic satisfaction, and real-life satisfaction. The second questionnaire has been adopted from Palacios et al. (2014), which is the attitude toward mathematics questionnaire with the following indicators: perception of mathematical incompetence, enjoyment of mathematics, perception of utility, and mathematical self-concept, and has a computed Cronbach’s alpha of 0.972. The instruments exceed the requisite threshold value of 0.70, so affirming their reliability and validity in the study.

In addition, the third questionnaire was derived from the research conducted by Maamin et al. (2021) and assesses students' participation in mathematics.  It has four indicators: cognitive engagement, behavioral engagement, affective engagement, and a calculated Cronbach's alpha of 0.867.  The survey employs a 5-point Likert scale ranging from strongly disagree (1) to strongly agree (5), with neutral (3) and agree (4) in between.  The research employed the subsequent scale to assess the magnitude of each variable.  A range of 4.20 to 5.00 signifies an exceptionally high level.  A high descriptive level ranges from 3.40 to 4.19.  A moderate level is defined as falling between 2.60 and 3.39.  The interval of 1.80 to 2.59 signifies a poor descriptive level.  The descriptive level is categorized as extremely low, ranging from 1.00 to 1.79.

2.3 Design and Procedure

This study employed a quantitative, non-experimental correlational strategy, utilizing correlational statistics to delineate and evaluate the extent of link between two or more variables or score sets (Creswell & Creswell, 2017).  The researchers employed a quantitative, non-experimental, correlational design to evaluate the degree of relationship among various factors or score sets.  A variety of statistical methods have been employed to guarantee precise interpretation and analysis of the data, including standard deviation, mean, Pearson Product-Moment Correlation, and multiple regression.

Assumption testing was conducted to validate the accuracy of the regression model. Linearity was confirmed by scatterplots, and the residuals demonstrated a tendency towards normal distribution as assessed visually via histograms and Q-Q plots. Homoscedasticity was evident in the residual plots, signifying uniform variation across projected values. Variance Inflation Factor (VIF) scores ranged from 3.29 to 11.70, with Attitude towards Mathematics demonstrating a VIF of 10.40, signifying moderate multicollinearity. The Durbin-Watson statistics were 1.63, indicating the independence of residuals and the lack of significant autocorrelation. The findings confirm the appropriateness of the regression model utilized in the research.

Additionally, Harman's single-factor test was conducted to assess common method bias. The first component accounted for less than 50% of the total variability, illustrating that common method bias is not a substantial concern.

[bookmark: _GoBack]3. results and discussion
	[bookmark: _Hlk172024858]Table 1. Level of Mathematical Satisfaction 



	Indicators
	Standard Deviation
	Mean
	Descriptive Equivalent

	[bookmark: _Hlk212538907]Skill Satisfaction
	1.01
	3.73
	High

	Real Life
	1.10
	3.70
	High

	Academic Satisfaction
	1.07
	3.76
	High

	Praise Satisfaction
	1.12
	3.74
	High

	Task Accomplishment
	1.12
	3.77
	High

	Overall Result
	1.10
	3.73
	High



Table 1 displays descriptive results on the level of mathematical satisfaction among students in Panabo City.  The descriptive analysis indicated a high level of mathematical satisfaction among students (Mean = 3.73; SD =1.10).  The factors also reside within the elevated descriptive range, specifically skill satisfaction (Mean = 3.73; SD = 1.01), real life (Mean = 3.70; SD = 1.10), academic satisfaction (Mean of 3.76; SD = 1.07, praise satisfaction (Mean = 3.74; SD = 1.12), and task accomplishment (Mean = 3.77; SD = 1.12.  It suggests that senior high school students held a favorable view of mathematics, deriving satisfaction from multiple facets of the subject, such as their abilities, the applicability of mathematics to real-life contexts, their academic achievements, the acknowledgment they received, and their sense of fulfillment upon completing mathematical tasks.  The findings corresponded with earlier research by Boadu and Boateng (2024) and Feng et al. (2025), which indicated that high level of mathematical satisfaction enhances motivation, therefore it leads to a higher involvement in the mathematics classroom and perhaps improving mathematical performance.

	Table 2. Level of Attitude towards Mathematics 


	Indicators
	Standard Deviation
	Mean
	Descriptive Equivalent

	Perception of Mathematical Incompetence
	1.30
	3.40
	High

	Enjoyment of Mathematics
	1.32
	3.53
	High

	Perception of Utility
	1.29
	3.68
	High

	Math Self-concept
	1.24
	3.70
	High

	Overall Result
	1.30
	3.52
	High



Table 2 depicts descriptive results on the level of attitude towards mathematics among senior high school students. The explanatory report indicated a high level of attitude towards mathematics among students (Mean =3.52; SD = 1.30. The elevated level is also apparent in its indicators, namely perception of mathematical incompetence (Mean = 3.40; SD = 1.30), enjoyment of mathematics (Mean = 3.53; SD = 1.32), perception of utility (Mean = 3.68; SD = 1.29), and math self-concept (Mean = 3.70; SD = 1.24). This analysis showed that the students in Panabo City typically exhibit a favorable disposition toward mathematics, as demonstrated by the elevated overall mean score. The unequivocal perception is seen in various dimensions, including self-concept in mathematics, valuation of the topic, and concession of its practical applicability. A positive attitude towards mathematics among students correlates with enhanced performance, increased engagement, superior overall success, and practical application of mathematics in real life (Hwang & Son, 2021; Wakhata et al., 2022)

	Table 3. Level of Student Engagement in Mathematics 


	Indicators
	Standard Deviation
	Mean
	Descriptive Equivalent

	Cognitive Engagement
	1.15
	3.81
	High

	Behavioral Engagement
	1.10
	3.97
	High

	Affective Engagement
	1.08
	3.98
	High

	Overall Result
	1.11
	3.90
	High



Table 3 depicts descriptive insights about the levels of student engagement among senior high school learners.  The report suggested a high degree of student engagement, with a mean of 3.90 and a standard deviation of 1.11.  The elevated level is also apparent in its indicators: cognitive engagement (Mean = 3.81; SD = 1.15), behavioral engagement (Mean = 3.97; SD = 1.10), and affective involvement (Mean = 3.98; SD = 1.08).  This study's results demonstrate that senior high school students are cognitively, behaviorally, and emotionally engaged in mathematics, leading to effective learning, pleasant feelings, and appreciation for the subject, which can enhance their academic success and sustain interest in mathematics.  This outcome corresponds with the research conducted by Lo and Hew (2020) and Maamin et al. (2021), which assert that student engagement is crucial for learning, since elevated levels of engagement correlate with numerous favorable results and enhance mathematics achievement.

	Table 4. Significant Relationship between Mathematical Satisfaction, Attitude towards Mathematics and Student Engagement in Mathematics
 

	Pair
	Variables
	Correlation Coefficient
	p-value
	Decision

	IV1 and DV
	Mathematical Satisfaction and Student Engagement
	.905**
	.000
	Reject

	IV2 and DV
	Attitude towards Mathematics and Student Engagement
	.837**
	.000
	Reject

	 
	
	 
	 
	 


Table 4 illustrates the association between independent and dependent variables.  The study indicates a robust, significant, positive correlation between mathematical satisfaction and student involvement (r = .905, p < .001).  This suggests that math students with a greater degree of mathematical satisfaction are more inclined to engage actively in their study.  This outcome corresponds with the findings of Ryan et al. (2022), which assert that increased participation in mathematics is typically linked to enhanced satisfaction in the subject matter.  Feng et al. (2025) stated that augmenting student happiness is crucial for improving engagement and academic performance.

The results illustrated a substantial, favorable, and statistically significant correlation between attitudes toward mathematics and student engagement in mathematics (r = .837, p < .001).  This indicates that learners with a favorable disposition towards mathematics are far more inclined to involve themselves actively in their learning endeavors. The results correspond with the research by Pondias and Tado (2025), which demonstrated a substantial correlation between students' attitudes towards mathematics and their involvement in the subject. They argue that an optimistic attitude towards mathematics is essential for increasing engagement. Similarly, Wakhata et al. (2022) asserted that an optimistic attitude towards mathematics among students enhances their performance and can impact their overall achievement in the subject.


	Table 5. Regression Analysis of Mathematical Satisfaction and Attitude toward Mathematics on Student Engagement

	 
	 
	 
	 
	 
	 
	 

	Model
	Model
	B
	SE
	Beta
	t-ratio
	Sig.

	1
	(Constant)
	0.306
	.152
	 
	2.017
	.046

	 
	Mathematical 
Satisfaction
	.694
	.070
	.683
	9.963
	.000

	 
	Attitude towards 
Mathematics
	.260
	.067
	.265
	3.868
	.000

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	
	 

	R =.917
	R^2 = 0.840
	deltaR^2 = 0.837
	F = 299.84
	p-value = 0.000

	 
	 
	 
	 
	 
	 
	 


Table 5 exhibits the outcomes of a multiple regression analysis investigating the degree to which mathematical satisfaction and attitudes towards mathematics affect participation among learners. Based on the results, the regression model is statistically significant (F = 299.84, p < .001) and shows that both mathematical satisfaction and attitude toward mathematics are significant predictors of student engagement. The R-value of .917 signifies a robust interrelation between the variables and student involvement, and the R² of .840 denotes that the model accounts for 84% of total variability in student engagement.

Moreover, the analysis reveals that mathematical satisfaction has a stronger significant influence (B = 0.694, t = 9.963, p < .001) on student engagement than attitude toward mathematics, which also contributes significantly (B = 0.260, t = 3.868, p < .001). The standardized coefficients further show that mathematical satisfaction has a stronger influence (β = 0.683) than attitude towards mathematics (β = 0.265) on student engagement.

	Table 6. Final Prediction Model
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Y = 0.306+0.694X1+0.260X2

	where
	 
	 
	 
	 
	 
	 

	 
	X1
	Mathematical Satisfaction
	 
	 
	 
	 

	 
	X2
	Attitude towards Mathematics
	 
	 

	
	 
	 
	 
	 
	 
	 



Table 6 presents the final regression model, in which Y predicts student engagement, with X1 denoting mathematical satisfaction and X2 representing attitude towards mathematics. It indicates that both predictors significantly influence student engagement. The model intercept (0.306) represents the baseline level of student engagement when both predictors are equal to zero. The coefficient for mathematical satisfaction (B = 0.694) signifies that each one-unit improvement in mathematical satisfaction corresponds to a 0.694 unit increase in student engagement. The mathematics attitude coefficient (B = 0.260) indicates that a one-unit increase in attitude corresponds to a 0.260 unit increase in student involvement. This means enhancing students’ satisfaction with mathematics can significantly boost their engagement. Likewise, cultivating a positive attitude can also meaningfully strengthen student engagement. These findings emphasize that both mathematical satisfaction and attitude toward mathematics play significant roles in predicting student engagement.

4. Conclusion and recommendation

The study conducted in Panabo City revealed that mathematical satisfaction and attitude towards mathematics are significant determinants of student engagement in mathematics among senior high school students, with high levels of satisfaction, positive attitudes, and engagement seen. Each indicator of the three variables also indicates a high level. This result suggests that students in Panabo City hold a favorable view of mathematics, stemming from satisfaction, a positive disposition, and holistic engagement. The study demonstrated a substantial correlation between mathematical satisfaction and student involvement, consistent with Ryan et al.'s (2022) assertion. Augmenting student satisfaction is crucial for improving student engagement and academic success.
Likewise, the study demonstrated a substantial correlation between attitudes toward mathematics and student participation. This outcome corresponds with the assertion made by Pondias and Tado (2025). Developing a positive disposition in mathematics increases student engagement. Moreover, the regression analysis validated this connection by revealing that both mathematical satisfaction and attitude towards mathematics serve as a significant factor of student engagement which aligned with the anchored theory, Self-Determination Theory which asserts that when these requirements are fulfilled in a mathematics classroom, students are more inclined to cultivate positive attitudes, enhance their happiness in mathematics, and consequently achieve better engagement.
However, this study used a correlational design, which limits the ability to infer causality. Although strong relationships were found, the high R² value may reflect genuine associations or potential measurement overlap. Moderate multicollinearity was observed, and while common method bias was assessed, future studies should consider using mixed methods or longitudinal designs to strengthen causal claims and reduce bias.
In this study, the researchers propose that educators, including school administrators, teachers, and curriculum developers, should devise and execute strategies to augment students' mathematical satisfaction and attitudes toward mathematics so that the learning process can be more engaging with pertinent learning experiences. Educators should also incorporate real-life applications of mathematics to enhance relevance and satisfaction. Additionally, they should provide positive feedback and acknowledgment to improve learners' self-assurance and enjoyment. They should encourage and develop collaborative activities, facilitate peer discussions, and use interactive technologies and platforms to enhance the engagement and accessibility of learning. Lastly, they must allow students to make decisions in their learning process to improve autonomy and motivation. Thus, this study's findings emphasize that both mathematical satisfaction and attitude toward mathematics play significant roles in predicting student engagement in mathematics.
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