


Influence of Perceived Teacher Support and Basic Psychological Need Satisfaction on Senior High School Students’ Engagement in Mathematics


ABSTRACT
This study aimed to examine the influence of teacher support and basic needs satisfaction on student engagement in mathematics within the Kasena-Nankana Municipal. The research sought to answer questions on student perceptions of teacher support, the state of basic needs satisfaction, and the level of engagement in learning mathematics. The hypotheses tested the relationships between perceived teacher support, basic needs satisfaction, and student engagement. A descriptive correlational design was used, involving 301 Senior High School (SHS) students randomly sampled across six schools with a population of 1384 students. Data was collected through questionnaires and analysed using simple linear regression and descriptive statistics (means and standard deviations). The findings revealed that students generally perceive teacher support positively and show moderate satisfaction with their autonomy, competence, and relatedness needs. Engagement levels were moderate to high, with teacher support playing a crucial role in enhancing this engagement. Both teacher support and basic needs satisfaction were significantly related to higher student engagement, with teacher support having a stronger impact. The study concluded that consistent and effective teaching methods, especially those integrating technology and addressing diverse needs, are essential for boosting student engagement. Recommendations include the implementation of blended learning strategies, professional development for teachers, and fostering a student-centered learning environment that supports autonomy, relatedness, and competence. 
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Introduction
Mathematics plays a pivotal role in cognitive development and problem-solving, enabling individuals to navigate complex situations through logical reasoning (Ngussa & Mbuti, 2017). Referred to as the “queen of sciences,” its rigorous methods and logic are foundational for intellectual competence, fostering skills such as numeracy, critical thinking, and abstract thought (Pramesti & Retnawati, 2019). In education, schools significantly influence student development, as highlighted by Bronfenbrenner's ecosystem theory, which emphasizes the role of environmental factors, particularly teacher support, in student learning (Bronfenbrenner, 1986). Teacher-student relationships play a crucial role in fostering student internal motivation to learn, particularly in challenging subjects like mathematics (Ryan & Deci, 2020). Research suggests that students who perceive their teachers as supportive are more likely to engage deeply in their studies, leading to enhanced motivation and academic success in mathematics (Skaalvik, Federici, & Klassen, 2015). Engagement in mathematics involves three dimensions: behavioral (effort and participation), cognitive (mental investment and attention), and emotional (interest and enthusiasm) (Hong et al., 2020). Teacher support is instrumental in meeting student needs for competence, autonomy, and relatedness, which enhances engagement across all three dimensions (Ruzek et al., 2016). Satisfying these basic needs promotes internal motivation, creating a positive emotional environment that fosters academic success (Kaplan & Assor, 2018). Student intrinsic motivation, driven by genuine interest and challenge, predicts engagement in learning mathematics, while extrinsic motivation can diminish involvement and self-efficacy (Zhang & Yang, 2022). Teachers who provide a nurturing and supportive environment significantly enhance student autonomy, competence, and relatedness, leading to better engagement and academic outcomes in mathematics (Yu, 2019). The purpose of this study topic is to provide light on how perceived teacher support and the fulfillment of student basic needs are crucial for improving engagement in mathematics. 

The Study Context 
Senior High School pupil academic achievement and future chances depend on mathematics engagement. Mathematics is vital for corporate problem-solving and analytical skills as well as academic disciplines (Huntsinger, Jose, & Luo, 2016; Sheridan et al., 2020). Despite its importance, many students shirk mathematics, resulting in low performance. Ghanaian students lag below international peers in mathematics (Siregar et al., 2023). We must address this issue to enhance education and equip children for success. Cognitive ability, motivation, and perceived teacher support affect student involvement, according to the study (Abdul-Wasiu et al., 2024; Nguyen et al., 2016). Student engagement and achievement are strongly correlated with perceived teacher support. Teacher assistance includes emotional, academic, and autonomy support, which improves learning. Emotional support affects student achievement most (Tao et al., 2022). Moreover, student engagement, including behavioral, cognitive, and emotional elements, influences the association between perceived teacher support and academic performance (Purpura et al., 2017). There is little research on how children’s basic psychological needs affect their arithmetic participation. According to self-determination theory, basic psychological needs such as autonomy, competence, and relatedness are needed for effective functioning and motivation (Ryan & Deci, 2000). When these demands are addressed, students are more likely to be intrinsically driven and engaged in their learning activities. However, empirical research, particularly addressing the relationship between basic needs satisfaction and mathematics engagement, is limited. Recent studies have underlined the relevance of a supportive teacher-student relationship in boosting students’ basic needs satisfaction and, subsequently, their engagement in mathematics (Falco, 2020). For instance, pupils who see their lecturers as supportive are more likely to feel knowledgeable and related to the subject, leading to increased engagement levels. However, much of this research has focused on broad academic situations rather than the specialized context of mathematics instruction. There is a considerable gap in the evidence regarding the combined influence of perceived teacher support and fundamental needs satisfaction on student involvement in mathematics. Most studies have either focused on one of these characteristics in isolation or have not considered the specific context of mathematics instruction. This gap in the data underlines the need for studies that integrate these two characteristics to better understand their joint impact on student engagement and performance in mathematics.

Theoretical Underpinning of the Study
[bookmark: _GoBack][bookmark: _Toc173855133]The theoretical framework for the study was anchored on the Self Determination Theory (SDT) propounded by Deci and Ryan (2000). SDT posits that the satisfaction of basic psychological needs: competence, relatedness, and autonomy is essential for fostering intrinsic motivation and enhancing overall engagement and performance. This theory is highly relevant to understanding how teacher support and the fulfillment of student needs contribute to their engagement in academic activities, particularly in mathematics. At the core of SDT is the belief that human beings possess inherent psychological needs that, when satisfied, promote self-motivation and personal growth. Competence refers to the need to feel effective in one’s activities and to master challenging tasks. In the context of mathematics, perceived teacher support can significantly influence students’ sense of competence Teachers who provide clear instructions, constructive feedback, and opportunities for students to demonstrate their skills can enhance student belief in their mathematical abilities. This, in turn, can lead to increased engagement as students feel more capable and motivated to tackle mathematical problems (Wei et al., 2020; Xu, Wu & Wei, 2023; Yang et al., 2021). Relatedness, another fundamental need identified by SDT, emphasizes the importance of feeling connected to others (Ryan & Deci 2000). For high school students, the sense of belonging and acceptance within the classroom can be crucial for their engagement. Teachers play a vital role in fostering an environment of relatedness by creating a supportive and inclusive classroom atmosphere. When students perceive their teachers as caring and approachable, they are more likely to participate actively in class discussions and collaborative activities, thereby increasing their engagement in mathematics (Jin & Wang, 2019; Yang et al., 2021; Yu & Singh, 2018). Autonomy, the third basic need, involves the feeling of being in control of ones’ own actions and decisions (Deci & Ryan, 2000). In a mathematics classroom, promoting autonomy can be achieved by providing students with choices in their learning activities and encouraging self-directed learning. Teachers who support autonomy by allowing students to explore different problem-solving methods and encouraging independent thinking can enhance student intrinsic motivation. When students feel that they have a say in their learning process, they are more likely to engage deeply with the subject matter and persist in the face of challenges (Hosseini, Ghorbani & Rezaeeshirazi, 2020; Wei et al., 2020; Zhang & Qian, 2022). The internalization of external (extrinsic) motivation through an informative approach is another key aspect of SDT (Deci & Ryan, 2000). While extrinsic rewards and incentives can initially motivate students, it is the internalization of these motivations that leads to sustained engagement and intrinsic motivation. Teachers can facilitate this process by providing meaningful rationales for learning tasks, offering positive feedback that emphasizes effort and improvement, and supporting students’ self-regulated learning strategies. By doing so, teachers help students internalize the value of learning mathematics, leading to higher levels of engagement and academic performance (Alhassan et al., 2024; Liu et al., 2020; Picat, 2023; Tao et al., 2022). Self Determination Theory provides a comprehensive framework for understanding how perceived teacher support and the satisfaction of student basic psychological needs influence their engagement in mathematics. By fostering an environment that supports competence, relatedness, and autonomy, teachers can enhance student intrinsic motivation and engagement in learning. This theoretical approach outlines the importance of teacher-student interactions and the fulfillment of basic needs in promoting academic success and sustained interest in mathematics among senior high school students (Wei et al., 2020). 












Conceptual Framework
The Conceptual framework plays a vital role in guiding researchers to clearly state the main research topic and develop a theoretical perspective that allows for a thorough investigation. This is accomplished by discovering and establishing connections between crucial variables that direct the researcher towards the final goals of the study (Adeoye, 2023). According to Van der Waldt (2020), the conceptual framework is a graphical representation that shows the complex connections between different variables. It provides a systematic way to analyze complicated events. The significance of this tool extends to other research disciplines, as it plays a crucial role in organizing variables inside the study framework. The development of the conceptual framework is based on the identification of independent and dependent variables. In the present study, these comprise perceived teacher support and students' basic needs satisfaction and students’ engages in mathematics. These variables are the fundamental components of the conceptual framework, which guide the thorough investigation of the relationships underlying the research question.Engagement
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Figure 1: Conceptual Framework for the Study
Source: Researcher’s Construct (2024)

Figure 1 presents a conceptual framework that illustrates the connection between the independent and dependent variables that are crucial to the investigation. The paradigm encompasses Teacher Support and Student Basic Needs Satisfaction as independent variables, with Student Engagement in mathematics as the dependent variable. This framework graphically illustrates the relationship between the independent variables and the dependent variable. It examines the intricate connections between teacher support and the fulfillment of student needs, and how this impacts their engagement in mathematics.

[bookmark: _Toc176358454]Research Questions 
Based on the literature analysis and the unique setting of the Kasena-Nankana Municipal enclave, the following research questions and hypotheses form the basis of this study.
1. What is the perception of SHS students on teacher support in learning mathematics?
2. What is the state of SHS student basic needs satisfaction for learning mathematics?
3. What is the level of SHS student engagement for learning mathematics?
Hypothesis 
H01: There is no significant relationship between perceived teacher support and Senior High School student engagement in mathematics
H02: There is no significant relationship between SHS student basic need satisfaction and their engagement in mathematics.
H03: There is no significant relationship among SHS student basic need satisfaction, perceived teacher support and their engagement in mathematics.

Limitation of the Study
The study employed a purely quantitative approach, utilizing closed-ended questions in its data collection methodology. While quantitative methods offer specific advantages in terms of data analysis and statistical inference, they can sometimes limit respondents' ability to convey their thoughts fully. In this case, respondents were constrained to answering predetermined questions, which, in turn, influenced the scope and depth of their responses. Moreover, the study was conducted in a specific geographical area, the Kassena Nankana Municipality in Ghana, and focused solely on second-year senior high school students. While this sample provides insights into this particular group, the findings may not be fully generalizable to other regions, educational systems, or year groups. The exclusion of third year students, due to their exam preparations, further limits the representativeness of the sample. Additionally, the study did not consider other potentially influential factors, such as parental involvement and peer relationships, which could affect engagement in mathematics. Addressing these limitations in future research could lead to a more comprehensive understanding of the factors affecting student engagement.

Methodology

Research design
This study employed a descriptive correlational design, incorporating both predictive and correlational elements to explore the relationships among variables (Bloomfield & Fisher, 2019). This approach involves calculating correlational statistics to quantify and explain the relationships between different sets of scores or variables. Unlike experimental designs that manipulate variables, this design focuses on estimating statistics by multiplying the standard scores of the variables for each respondent or case, followed by dividing this estimation by the count of cases minus one. This process is used to calculate correlation coefficients, offering insights into the strength and direction of relationships (Dick, 2015). A descriptive correlational design is inherently non-experimental and does not involve controlling variables (Devi, Lepcha & Basnet 2022). Instead, it measures and describes the interrelations between variables, making it a valuable alternative in scenarios where experimental designs are impractical or ethically complex. By using this design, the study effectively explored interrelationships among variables, providing insights for informed decision-making across various domains. This approach extends beyond merely estimating relationships. It elucidates how well one variable or set of variables can predict another (Bloomfield & Fisher, 2019). This predictive capability is particularly beneficial in educational research, where forecasting elements such as student motivation and academic achievement is crucial (Almalawi, Soh & Samra, 2024). The ability to predict outcomes based on existing data enhances the utility of correlational studies, offering a foundation for strategic planning and intervention. The selection of this design for the study was based on its proficiency in uncovering links between variables. As noted by Creswell and Creswell (2018), it is particularly adept at investigating connections among multiple variables. In this study, it was suitable for examining the relationships among student interest, peer relationships, and teacher factors on student mathematics academic performance within the Kassena Nankana Municipality. By identifying these connections, the study aimed to provide insights that could inform educational strategies and improve academic outcomes.

Sample and Participants
In research, a sample refers to a subset of the population from which data is collected, as it is often impractical to study the entire population (Levy & Lemeshow, 2013). For this study, focusing on year two students from six different schools, the sample sizes were determined using Krejcie and Morgan’s (1970) table for sample size calculation. The resulting sample sizes were 46, 96, 30, 45, 43, and 41, culminating in a total sample size of 301. To ensure the representativeness of the sample of students from the Kasena-Nankana Municipal Senior High Schools (SHSs), both purposive and simple random sampling techniques were employed (Setia, 2016). Year two students were chosen as respondents through purposive sampling, a technique defined by Creswell and Clark (2017) as intentionally selecting participants with experience related to the central phenomenon under investigation. This method allows researchers to select cases based on their judgment and typicality (Setia, 2016) and is especially effective for in-depth analysis, as advocated by Devi et al. (2022). In this study, year two students were chosen from the entire enrollment, including year one and three students, because of their longer school attendance and increased exposure. While year three students might have been more suitable, they were unavailable due to final exam preparations. This approach facilitated a comprehensive analysis of the relationship between teacher supports, student’s basic needs and their engagement in mathematics. Table 1 below shows the distribution of the students.

Table 1: Sample Distribution of Respondents by School, Gender and Stratum 
	Name of School
	Type of School
	Population

	
	
	Male
	Female
	Total

	School A
	Mixed
	22
	24
	46

	School B
	Mixed
	55
	41
	96

	School C
	Mixed
	13
	17
	30

	School D
	Mixed
	22
	23
	45

	School E
	Single
	43
	-
	43

	School F
	Single
	-
	41
	41

	Total
	
	155
	146
	301


Source: Field Data (2024)

Research Instruments 
A closed-ended questionnaire was chosen as the primary research instrument for data collection. This approach allowed the researcher to efficiently gather data from a large number of participants, enhancing the study’s robustness. To evaluate student engagement in learning mathematics, an adapted version of Rimm-Kaufman et al. (2014) and Ben-Eliyahu et al. (2018) questionnaire was administered to the students. This instrument used a five-point Likert scale response format, with options ranging from “Strongly Agree” (5), “Agree” (4), Undecided (3), “Disagree” (2), and “Strongly Disagree” (1).
For assessing teacher support, a modified version of a teacher support questionnaire was used, based on Metheny, McWhirter, and O’Neil (2008). This questionnaire also employed a five-point scale from “Strongly Agree” (5), “Agree” (4), “Undecided” (3), “Disagree” (2), and “Strongly Disagree” (1) to evaluate the impact of teacher support on students’ mathematics learning.
Additionally, the basic needs satisfaction of senior high school students was assessed using a self-constructed scale adapted from the Work-related Basic Needs Satisfaction Scale by Van den Broeck et al. (2010), tailored for educational settings. The instrument comprised 18 items, such as “I feel like I can be myself in mathematics class,” “In mathematics class, I feel part of a group,” and “I really understand the mathematics concepts taught in class,” divided into three subscales: competence, relatedness, and autonomy. The questionnaire items were adjusted accordingly, using a five-point Likert scale from 1 (“Strongly Agree”, “Agree”, “Undecided”, “Disagree”, and “Strongly Disagree”).

Reliability and Validity 
Ensuring the validity and reliability of research instruments is crucial for obtaining accurate and trustworthy results. In this study, a pre-test was conducted to validate the questionnaire coverage of sub-scales and to determine if the responses would address the research questions effectively. The pre-test involved 30 randomly selected students from Sirigu Senior High School, a school with characteristics similar to those of the study schools, making it an appropriate choice for this purpose. This sample size was based on Connelly’s guideline (Connelly, 2008), which recommends 28 to 30 participants for pilot studies to ensure a good representation of the study population and an adequate assessment of the questionnaire’s validity and reliability. The reliability of the questionnaire was evaluated using Cronbach’s Alpha coefficient, which yielded an overall coefficient of .875, statistically significant at the 0.05 level. This result indicates that the questionnaire is a reliable instrument for assessing students’ interest, peer support, and teacher support. The obtained value of .875 exceeds the accepted threshold of .70, confirming the questionnaire’s reliability. Validity was thoroughly assessed through several methods. Expert reviews were conducted by the supervisor, colleagues, and researchers with a focus on research validity. Content validity was carefully checked to ensure that the questions were appropriate and accurately measured the intended variables. This process ensured that the questionnaire covered all relevant aspects of the constructs being studied, providing a comprehensive and accurate assessment tool.

Data Collection and Analysis
Participants demographic attributes were analyzed using descriptive statistics, such as percentages and frequencies. To examine the quantitative data, the data was analyzed using a five-point Likert scale, where a mean score of 3.0 was considered the threshold for average teacher support, with scores above 3.0 indicating relatively high support and scores below 3.0 indicating low support. Both descriptive and inferential statistics were employed to explore the relationships between teacher supports, student basic needs satisfaction, and their engagement in mathematics. Initially, Pearson Product Moment Correlation was used to investigate the relationships between the predictor and criterion variables. Following this, regression analysis was conducted to test the hypotheses and determine the impact of the predictor variables on the dependent variable. Hypotheses were evaluated based on the results of the regression analysis, with simple linear regression being the main method for hypothesis testing in this study. 

RESULTS
The threats to how perceived teacher support and student basic need satisfaction on senior high school students’ engagements in mathematics was measured quantitatively by administering a 5-point Likert scale questionnaire and qualitatively with use of the open-ended items. The results are presented in three sections: the perceived teacher support, student basic need satisfaction on senior high school students’ engagements and hypotheses.

[bookmark: _Toc176358507]Research Question One
1. What is the perception of SHS students on teacher support in learning mathematics?
This section explored the perceptions of senior high school (SHS) students regarding the support they receive from their teachers in learning mathematics. It sought to understand how students view various aspects of teacher support, including the clarity of instruction, availability for assistance, encouragement and motivation, fairness in assessment, and responsiveness to their individual needs. By analysing student feedback, the study aims to highlight the role teacher support plays in shaping students’ learning experiences and their engagement in mathematics.

Table 2: Student Perception of Teacher Support in Learning Mathematics
	Statement
	Means
	SD

	My teacher asks me to show my work with pictures
	3.63
	1.239

	We do have quizzes and test
	3.56
	1.329

	We do projects that are graded
	3.51
	1.343

	In my mathematics class, our teacher gives us worksheets that have short mathematics problems
	3.51
	1.432

	My teacher tries to understand my way of doing mathematics problem
	3.48
	1.350

	My teacher asks us to think about different ways to solve each mathematics problem
	3.46
	1.406

	My teacher is interested in my work even if it is wrong
	3.45
	1.332

	When I don’t understand something, my teacher tries to help me by asking me questions about my thinking
	3.44
	1.388

	My teacher uses computers when teaching the class
	3.40
	1.372

	My teacher shows us how to solve mathematics problems and then we practice similar problems with our teacher
	3.36
	1.437

	My teacher introduces mathematics problems to us and then lets us figure them out
	3.30
	1.390

	My teacher asks us do mathematics work on our computers during mathematics class
	3.12
	1.388

	In mathematics class, we work on one big mathematics problem for a long time
	3.00
	1.406

	Mean of Means
	3.40
	1.37


Source: Field Data (2024)

The table summarizes student responses regarding various instructional practices and teacher support in their mathematics class. The mean scores indicate that students generally perceive positive engagement with their teacher methods, with the highest-rated statement being “My teacher asks me to show my work with pictures” (mean = 3.63, SD = 1.239). Other practices, such as quizzes and tests (mean = 3.56) and graded projects (mean = 3.51), also received relatively high ratings, suggesting regular assessment practices in class. However, practices such as “working on one big mathematics problem for a long time (mean = 3.00, SD = 1.406), and “using computers during mathematics class” (mean = 3.12, SD = 1.388) received lower ratings, indicating less frequent use of these methods. The overall mean score across all items is 3.40, with a standard deviation of 1.37, suggesting that students generally have positive experiences with their teachers’ instructional methods, though there is some variability in how consistently these practices are applied across the classroom.

Research Question Two
What is the state of SHS student basic needs satisfaction for learning mathematics?
This study examined the state of senior high school (SHS) student satisfaction with their basic needs; autonomy, relatedness, and competence in the setting of learning mathematics. The study focused on how well students felt supported in making independent decisions (autonomy), their sense of belonging and connection with teachers and peers (relatedness), and their confidence in mastering mathematical skills (competence). By assessing these factors, the study aimed to determine how the fulfillment of these needs affected student engagement in mathematics. The findings in Table 3 provided insights into building a learning environment that nurtured these essential needs.

Table 3: Overall Basic Needs Satisfaction for Learning Mathematics
	Statements 
	Means
	SD

	Students Autonomy Needs Satisfaction
Students Related Needs Satisfaction 
Students Competence Needs Satisfaction
Mean of Means
	3.27
3.39
3.21
3.29
	1.401
1.257
1.397
1.352


Source: Field Data 2024

The table displays the means and standard deviations (SD) for the satisfaction of student autonomy, relatedness, and competence needs. The mean scores indicate that students’ relatedness needs are the most satisfied (3.39), followed by autonomy needs (3.27), and competence needs (3.21). The overall mean of these dimensions is 3.29, suggesting that students’ psychological needs are moderately satisfied across all areas. The standard deviations show some variation, with the SD for relatedness needs being the lowest (1.257), indicating less variability in responses, while autonomy and competence needs have higher SDs (1.401 and 1.397, respectively), suggesting more diverse student experiences in these areas. Overall, the results highlight moderate satisfaction with psychological needs, with relatedness needs being the most consistently met.

Research Question Three
What is Level of SHS student engagement for learning mathematics?
This study also investigated the level of Senior High School (SHS) student engagement in learning mathematics, focused on three key dimensions: affective, behavioral, and cognitive engagement. Affective engagement examined students’ emotional involvement and interest in mathematics, while behavioral engagement measured their participation, attendance, and effort in class activities. Cognitive engagement focused on students’ investment in deep learning, problem-solving, and critical thought in mathematics. By exploring these aspects, the study aimed to understand how different types of engagement affected student overall success and motivation in mathematics. 


Table 4: Overall Level of SHS Student Engagement for Learning Mathematics
	Statements 
	Means
	SD

	Affective Engagement 
Behavioural Engagement 
Cognitive Engagement
Mean of Means
	3.30
3.30
3.37
3.40
	1.374
1.360
1.355
1.369


Source: Field Data (2024)

The table 4 presents the means and standard deviations (SD) for three dimensions of student engagement: affective, behavioral, and cognitive engagement. The mean scores for affective and behavioral engagement are both 3.30, while cognitive engagement has a slightly higher mean of 3.37, with the overall mean of the three dimensions being 3.40. This suggests that students exhibit moderate engagement across all three areas, with cognitive engagement being the highest. The standard deviations for affective, behavioral, and cognitive engagement are fairly consistent, ranging from 1.355 to 1.374, indicating a similar level of variability in students' responses across the different engagement dimensions. Overall, the results show moderate engagement, with some variation in student experiences, particularly cognitive engagement.

Hypothesis One 
H01: There is no significant relationship between perceived teacher support and senior high school students' engagement in mathematics.
[bookmark: _Toc141628548][bookmark: _Toc171416449]This hypothesis aimed to investigate the relationship between perceived teacher support and senior high school student engagement in mathematics. In this context, the predictor variable was student engagement, while the criterion variable was the teacher support. Prior to conducting the analysis, additional assumptions, namely linearity and autocorrelation, were thoroughly examined, and it was confirmed that all these assumptions were satisfied. For a comprehensive understanding of the results, the detailed findings are presented in Tables 5.

Table 5: Correlation between Teacher Support and Students’ Engagement
	
	
	Students’ Engagement

	Teacher Support
	Pearson Correlation
	.724**

	
	Sig. (2-tailed)
	<.001

	
	N
	301


**Correlation significant at 0.001 level

[bookmark: _Toc171416450]The findings presented in Table 5 reveal a positive and significant linear relationship between student engagement and their teacher support. The significant correlation coefficient (r) of 0.724 outlines the strength of this relationship. This positive correlation suggests that as teacher support increases, their engagement tends to improve. The p-value of less than 0.001 further supports the statistical significance of this association, enhancing the reliability of the results. With the linearity assumption met, the regression analysis is appropriate for further exploring the relationship between students’ engagement and teacher support. This assumption indicates that the data points closely follow a linear pattern, making regression a suitable method for modeling the relationship between these variables. Additional details on the overall regression model summary for the relationship between students’ engagement and teacher support can be found in Table 6.
Table 6: Model Summary for Relationship between Students engagement and Teacher support
	1
	Model
	R
	 
	Adj. 
	Std. Error
	D-Test

	
	Summary
	
	
	
	
	

	1
	Statistics
	.724a
	.524
	.522
	1.224
	1.514


a. Dependent Variable: Students Engagement
b. Predictors: (Constant), Teacher support
*significant at .05 level

[bookmark: _Toc171416451]Based on the information in Table 6, the results suggest that the regression model effectively predicts students’ engagement based on their teacher support. Approximately 52.4% of the variation in student engagement can be explained by teacher support, as indicated by the Adjusted R-squared value of 0.524. Additionally, the Durbin-Watson test value of 1.514 confirms that the assumption of minimal autocorrelation among residuals is met, further supporting the reliability of the regression analysis. Table 7 provides a detailed breakdown of the regression results.

Table 7: Regression Results for Students Engagement and Teacher Support
	Model
	
	Unstandardized Coefficients
	Standardized Coefficients
	
	

	
	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	3.947
	5.614
	
	.703
	<.001

	
	Teacher Support
	31.326
	1.877
	.724
	9.970
	<.001



Table 7 shows a strong and statistically significant positive relationship between students’ engagement and teacher support (b = 31.326, t = 9.970, p < .001). The results indicate that with each unit increase in teacher support, student engagement improves by an average of 31.326 points. Simply put, as teachers get more supportive, students engagement tends to improve. This compelling evidence supports rejecting the null hypothesis, which stated that “there is no statistically significant relationship between student engagement and teacher support.” Instead, the data strongly supports the alternative hypothesis, confirming a significant and positive connection between students’ engagement and their teacher support.

Hypothesis Two
H02: There is no significant relationship between SHS students basic need satisfaction and their engagement in mathematics.
The purpose of this hypothesis was to determine whether there was a correlation between SHS student basic need satisfaction and engagement in mathematics. Students basic need satisfaction served as the predictor variables in this situation, while the students' engagement in mathematics served as the criterion variable. Tables 8 to 9 provided specific insight into the correlation and regression analysis for hypothesis two in order to provide specific insight into the findings.
[bookmark: _Toc141628551][bookmark: _Toc171416452]

Table 8: Correlation between Engagement of Students and Students Basic Need Satisfaction
	
	
	Students Basic Need Satisfaction

	Students Engagement
	Pearson Correlation
	.721**

	
	Sig. (2-tailed)
	<.001

	
	N
	301


**Correlation significant at 0.001 level

A statistically significant and positive relationship emerged between students’ engagement in mathematics and students basic need satisfaction (r = .721, p < .001). This finding confirms a linear relationship between these variables and validates the linearity assumption for the analysis.
Additional insights regarding the overall model performance can be found in Table 9, which provides details on the model fit. The results of Durbin-Watson’s d-test demonstrate the fulfilment of the autocorrelation assumption, as the test value was close to the desired value of 2, specifically yielding a value of 1.612.

[bookmark: _Toc141628552][bookmark: _Toc171416453]Table 9: Model Summary of Relationship between Engagement of Students and Students Basic Need Satisfaction
	1
	Model
	R
	 
	Adj. 
	Std. Error
	D-Test

	
	Summary
	
	
	
	
	

	1
	Statistics
	.721a
	.520
	.511
	1.118
	1.612


a. Dependent Variable: Engagement of Students 
b. Predictors: (Constant), Students Basic Need Satisfaction
*significant at .05 level

The data in Table 9 led to the determination that the model as a whole offers insightful information about forecasting Students mathematics engagement depending on their basic need satisfaction. According to the R-squared value of 0.520 approximately 52% of the difference in mathematics engagement can be attributable to basic need satisfaction. A thorough analysis of the regression coefficients is provided in Table 10.

[bookmark: _Toc171416454]Table 10: Regression Coefficient for Mathematics Engagement and Basic Need Satisfaction
	Model
	
	Unstandardized Coefficients
	Standardized Coefficients
	
	

	
	
	B
	Std. Error
	Beta
	t
	Sig.

	1
	(Constant)
	9.410
	5.312
	
	1.772
	<.001

	
	Assignment
	30.417
	1.652
	.721
	9.223
	<.001


a. Dependent Variable: Mathematics Engagement
b. Predictors: (Constant), Basic Need Satisfaction
*significant at .05 level

[bookmark: _Toc143650979][bookmark: _Toc171416429]The findings presented in Table 10 revealed a notable and meaningful impact of Basic Need Satisfaction on their mathematics engagement. Specifically, for every unit increase in Students Basic Need Satisfaction, there was an impressive improvement of approximately 30.417 points in mathematics engagement (b=30.417, t=9.223, p<.001). These results provided compelling evidence to reject the null hypothesis, which initially stated that there is no statistically significant relationship between basic need satisfaction and students’ engagement in mathematics. In light of the data, it is evident that basic need satisfaction plays a crucial role in shaping students’ engagement in mathematics.

Hypothesis Three
H03: There is no significant relationship among SHS student basic need satisfaction, perceived teacher support and their engagement in mathematics.
The objective of this hypothesis was to explore the potential relationship between the two independent variables and the mathematics engagement of SHS students. The study conducted a multiple regression analysis using various factors as predictors of mathematics engagement. Teacher support and basic need satisfaction were the predictor variables, while student mathematics engagement was the criterion variable. The results of the regression model are presented in Table 11.

[bookmark: _Toc171416458]Table 11: Multiple Regression Model for Students Basic Need Satisfaction, Teacher Support and Mathematics Engagement
	Model
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	8.276
	2
	2.069
	37.26
	<.001b

	
	Residual
	4.642
	298
	.055
	
	

	
	Total
	12.918
	300
	
	
	

	1
	Model
	R
	 
	Adj. 
	Std. Error
	D-Test

	
	Summary
	
	
	
	
	

	1
	Statistics
	.754a
	.569
	.546
	1.108
	1.672


a. Dependent Variable: Mathematics Engagement
b. Predictors: (Constant), Students Basic Need Satisfaction, Teacher Support 
*significant at .05 level

[bookmark: _Toc141628559][bookmark: _Toc171416459]The data in Table 11 led to the determination that the entire regression model was statistically significant (F(2, 298), p < .001). This outcome indicates that the model as a whole provides valuable insights for predicting mathematics engagement based on the variables examined. Additionally, the table revealed an Adjusted R-squared value of 0.546, indicating that 56.9% of the variance in students’ mathematics engagement can be attributed to the two independent variables. These results suggest that the independent variables are valuable predictors of students’ mathematics engagement. However, it was also observed that other factors contribute to the remaining 59.4% of students’ engagement in mathematics. To understand the contribution each of the independent variables has on students’ mathematics engagement, the researcher calculated multiple regression coefficients, and the results are presented in Table 12. 


Table 12: Multiple Regression Coefficients
	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	1
	(Constant)
	1.039
	.115
	
	9.002
	.000
	
	

	
	Basic Need Satisfaction
	.896
	.051
	.083
	9.187
	.032
	.373
	1.681

	
	Teacher Support
	.762
	.037
	.912
	9.649
	.000
	.441
	2.267


Source: Field Data (2024)

Upon examining the Tolerance and Variance Inflation Factor (VIF) results, it was found that the assumption of multicollinearity remained intact. Table 12 revealed that basic needs (β = 0.083, p = 0.032) and Teacher support (β = 0.912, p < 0.001) had significant and distinct individual effects on students’ engagement in mathematics. These results indicate that Basic need satisfaction and teacher support are strong predictors of students’ engagement.

DISCUSSION
Perception of SHS students on teacher support in learning mathematics
The perceptions of Senior High School (SHS) students regarding teacher support in mathematics provide a nuanced view of how educational practices impact engagement and learning experiences. Yoshimoto, Murakami and Osamu (2023) emphasize the importance of teacher support in fostering student academic motivation and achievement. The findings from this study suggest that students generally perceive teacher support as above average. This positive perception aligns with the assertion by Federici and Skaalvik that effective teacher support, including understanding student problem solving methods and using various instructional strategies such as asking students to use pictures to explain their work, significantly contributes to a supportive learning environment.
However, there are areas where student perceptions varied more widely. Wong et al. (2018) discuss how variability in teacher support can influence student emotional and cognitive engagement. The data reveals that statements such as “In mathematics class, we work on one big mathematics problem for a long time” received lower levels of agreement, indicating that some students felt less engaged with extended problem solving tasks. This result suggests that while teachers provided substantial support, approaches to longer and more complex problems may not have been equally effective for all students.
Furthermore, the diverse opinions among students regarding the statement “In my mathematics class, our teacher gives us worksheets that have short mathematics problems” reflect varied perceptions of support, supporting the findings of Wong et al. that individual differences in student needs can lead to different experiences of support. Further insight is provided by Oppermann and Lazarides (2021), who highlight the impact of teacher responsiveness and feedback on student engagement. The findings indicate that students valued teacher efforts to provide personalized support and encouragement, as reflected in statements such as “My teacher tries to understand my way of doing mathematics problems” and “My teacher is interested in my work even if it is wrong.”
Nonetheless, the lower level of agreement for the statement “My teacher asks us to do mathematics work on our computers during mathematics class” suggests that technological integration may not have been equally effective in engaging students. This discrepancy may reflect differing levels of enthusiasm or familiarity with digital tools, as discussed by Sybing (2019) in the context of educational technology. Overall, while the data demonstrate that students perceived a generally supportive environment, the variability in responses indicates room for improving consistency in teacher support practices to better meet diverse student needs.

The state of SHS students’ basic needs satisfaction for learning mathematics
This section of the work aimed to understand senior high school (SHS) student satisfaction with their basic needs-autonomy, relatedness, and competence in the context of learning mathematics. The results revealed insights into how these needs influence student engagement and motivation in mathematics. Regarding autonomy, students generally reported a moderate level of autonomy in their mathematics classes. They felt some degree of freedom in choosing how to approach their learning and solve problems, which aligns with the work of Ng et al. (2016), who emphasized that student sense of autonomy in learning can enhance engagement and motivation. However, the data also showed that students occasionally felt constrained by external instructions, reflecting a balance between autonomy and external control. This finding is consistent with Ryan and Deci (2017), who noted that while autonomy supports motivation, excessive external control can limit student sense of freedom.
In terms of relatedness, students felt moderately connected to their learning experiences. This aligns with the findings of Manatad and Baluyos (2023), who discovered that a sense of alignment between student interests and the curriculum can positively influence engagement. However, some students felt restricted in their ability to fully engage with the material, suggesting that while there was a general sense of relatedness, aspects of the learning experience could benefit from more personal relevance and choice. This perspective is further supported by Wei et al. (2022), who found that increasing student engagement through personalized learning can enhance their sense of relatedness.
Regarding competence, the results indicated that students had a moderate sense of competence in mathematics. Many students felt capable, which is consistent with the findings of Buzzai et al. (2021), who noted that student self-perceived competence is crucial for academic success. However, some students expressed doubts about their problem solving abilities, highlighting the need for additional support to bolster student confidence. This need for enhanced support is emphasized by Mahir et al. (2021), who explored the importance of supporting student competence. The variability in student confidence levels suggests that personalized feedback and targeted support could further enhance their sense of competence.
Overall, while SHS students generally felt that their basic needs for autonomy, relatedness, and competence were moderately satisfied, there were areas where improvements could be made. By addressing these areas, educators can create a more supportive learning environment that fosters greater engagement and success in mathematics.

The level of SHS student engagement for learning mathematics
The research question explored the engagement of Senior High School (SHS) students in mathematics, focusing on three key dimensions: affective, behavioral, and cognitive engagement. The results provided a nuanced understanding of student experiences and offered insights into strategies for enhancing engagement.
The findings on affective engagement reveal that students generally had positive emotional experiences during their mathematics lessons. Students felt relatively content and emotionally engaged, indicating that they found the lessons stimulating and pleasant. This aligns with the work of Franke et al. (2015), who noted that enjoyment in learning can significantly impact student motivation and engagement. However, there were mixed feelings about frustration and boredom, with some students experiencing negative emotions during the lessons. This variability highlights the need to address both positive and negative emotional responses to ensure that all students can experience consistent and enjoyable learning. This is consistent with the findings of Webb et al. (2014), who emphasize the importance of minimizing negative emotions to sustain overall engagement.
The behavioral engagement data indicated that students were moderately involved in their mathematics classes, actively participating in class activities. Students showed a strong commitment to task focused behavior, reflecting their dedication to following instructions and staying on task. However, there was less enthusiasm for exceeding the basic requirements, suggesting that while students met the minimum expectations, additional incentives might be needed to encourage them to go beyond the basics. This finding aligns with Maamin et al. (2021), who found that students often meet minimum expectations but may need more encouragement to engage further. Additionally, moderate engagement in peer interactions suggests room for improvement in fostering collaborative learning environments, supporting the work of Mentari and Syarifuddin (2020), who argue for increased opportunities for peer collaboration to enhance overall engagement.
The cognitive engagement data revealed that students were moderately to highly engage in thinking and problem solving activities. Students reported applying significant mental effort to their studies, indicating that they generally stayed attentive and interested. They found problem solving both rewarding and intellectually stimulating. However, not all students felt they made significant progress in terms of intellectual breakthroughs, which suggests that while students often engage in problem solving, achieving consistent intellectual breakthroughs can be challenging. This observation is consistent with the findings of Tomaszewski et al. (2020), who noted that continuous cognitive growth and challenge are essential for sustained engagement. Watt et al. (2017) also emphasize the importance of creating learning conditions that support this continuous cognitive growth. In summary, while SHS students exhibited positive levels of affective, behavioral, and cognitive engagement in mathematics, there is room for improvement. Addressing the variability in student emotional responses, encouraging greater effort beyond the minimum requirements, and fostering conditions for intellectual breakthroughs could enhance overall engagement. The findings suggest that a comprehensive approach to engagement that addresses emotional, behavioral, and cognitive dimensions can lead to improved learning outcomes and student satisfaction in mathematics.

Research Hypothesis One
Hypothesis one explored whether a significant relationship exists between perceived teacher support and engagement in mathematics among senior high school students. The findings revealed a strong positive relationship between these variables, indicating that teacher support plays a critical role in fostering engagement in mathematics. This result aligns with previous studies that consistently emphasize the importance of teacher support in enhancing student engagement. For instance, Yang et al. (2023) found that perceived teacher support significantly increased engagement in mathematics, with academic self-efficacy and goal orientation serving as mediating factors. Similarly, a meta-analysis by Tao et al. (2022) highlighted the substantial influence of teacher support on academic achievement, emphasizing engagement as a key mediating mechanism. Further support is provided by Kelly and Zhang (2016), who demonstrated that supportive teacher-student relationships are associated with higher levels of engagement in high school mathematics courses. Collectively, this evidence suggests that teacher support is not merely beneficial but essential for promoting engagement, particularly in challenging subjects such as mathematics. The findings of the current study therefore align with and reinforce existing literature, underscoring the pivotal role of teacher support in fostering student engagement in academic contexts.

Research Hypothesis Two
Hypothesis Two examined the relationship between basic need satisfaction among senior high school students and engagement in mathematics. The results demonstrated a significant positive relationship, indicating that when basic psychological needs are satisfied, engagement in mathematics improves. This finding aligns with self-determination theory, which posits that the fulfilment of needs for autonomy, competence, and relatedness is essential for fostering intrinsic motivation and engagement. Supporting this position, Liu et al. (2020) found that perceived teacher autonomy support, which satisfies basic psychological needs, significantly enhances engagement in mathematics. Similarly, Maamin et al. (2021) reported that cognitive and emotional engagement in mathematics is significantly influenced by basic need satisfaction. The present findings not only align with but also extend previous literature by providing empirical evidence of a strong relationship between basic need satisfaction and engagement in mathematics. This underscores the importance of addressing basic psychological needs to enhance academic engagement and performance in challenging subjects.

Research Hypothesis Three
Hypothesis Three explored the combined effect of student basic need satisfaction and perceived teacher support on engagement in mathematics. The results indicate that both factors significantly predict student engagement, with teacher support having a more substantial impact. This finding aligns with existing literature, which suggests that while both teacher support and basic need satisfaction are critical, the influence of teacher support is often more pronounced. For instance, a study by Xu et al. (2023) demonstrated that perceived teacher support significantly influences student engagement, primarily through enhancing students' learning drive and satisfaction of basic needs.
Moreover, Wang et al. (2017) highlighted that self-efficacy and intrinsic value, which are closely tied to the satisfaction of basic needs, mediate the relationship between teacher support and student engagement in mathematics. The findings from the current study confirm these insights, suggesting that while basic need satisfaction is important, teacher support plays a more pivotal role in driving student engagement. This emphasizes the need for educational strategies that enhance teacher-student interactions, ensuring that students feel both supported and that their basic needs are met, to maximize their engagement in mathematics.

Conclusion 
The study concluded that while SHS students generally view teacher support in mathematics positively, there is a need for more consistent teaching methods, especially in using technology and addressing diverse learning needs. Students’ basic needs satisfaction for autonomy, competence, and relatedness were moderately satisfied. Although student engagement in mathematics is moderate to high, further strategies are necessary to deepen emotional, behavioral, and cognitive involvement, especially for intellectual breakthroughs. Teacher support and satisfaction with students’ basic needs are both significant predictors of engagement, with teacher support playing a particularly critical role in fostering active participation and motivation. Addressing these factors could significantly improve student engagement and academic performance.
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