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Abstract 

 

The study aimed to unveil the level of perception of the respondents on the learning 

constructs in terms of teacher-related, subject-related, school-related, self-related, and 

peer/social-related, and the level of interest of the respondents toward mathematics. It also 

aimed to disclose if significant relationship exists between the respondents’ level of 

perception toward the learning constructs and interest toward mathematics to propose a 

learning and development plan. This quantitative study involved 260 respondents selected 

through stratified random sampling from the College of Teacher Education, Nueva Vizcaya 

State University-Bambang Campus. The findings revealed a high level of perception towards 

the learning constructs namely, subject-related, school-related, peer/social-related, self-related, 

and teacher-related being the highest. The respondents also have a high level of interest 

toward mathematics. The findings revealed a significant relationship between the level of 

perception toward the learning constructs and level of interest toward mathematics. Based 

from the findings, a learning and development plan was developed. The high level of 

perception towards the learning constructs suggests the need to maintain a learning 

environment conducive for mathematical instruction. The interest of the respondents toward 

mathematics may be enhanced by incorporating collaborative, constructivist, interactive, and 

differentiated activities that will cater every student need, fostering inclusivity and interaction. 

The proposed learning and development plan may be implemented in order to enhance 

students’ interest toward mathematics. Future researchers may also consider other variables 

influencing interest toward mathematics. 
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Exploring learning constructs and interest in Mathematics: A groundwork for 

developing effective learning and development plans 

 

1. Introduction 

Educational institutions globally are having struggle finding meaningful ways to engage students in the field 

of mathematics. The decreasing level of interest and performance in mathematics has been a problem that needs 

to be resolved. Mathematics is a fundamental subject, useful in the life of students. This gives not only general 

knowledge but develops students’ analytical and critical thinking skills. Today, there has been the advent of 

technology and the world is becoming more complicated. The need for mathematics and problem-solving skills 

is necessary. Despite the decreasing interest and engagement towards mathematics, there are factors that need to 

be improved, problems to be solved, and other constructs that need to be considered to develop enthusiasm 

among students. These factors may guide administrators and policymakers in designing mathematics curriculum 

relevant, useful, and engaging to increase students’ interest toward mathematics. 

Aside from being a fundamental part to academic success, mathematics is also needed in this society that is 

becoming more and more advanced. This is emphasized by the United Nation’s Sustainable Development Goals 

(SDGs), particularly SDG number 4, Quality Education. This is because it cultivates the analytical and 

problem-solving abilities of students (Boaler, 2016; Middleton & Jansen, 2019). There are many countries that 

continuously show poor performance in mathematics, resulting from low interest towards mathematics. This is 

evident in the results of standardized assessments like the Programme for International Student Assessment 

(PISA) (OECD, 2019). Devlin (2018) stressed that mathematics education is necessary since skills like critical 

thinking and reasoning are developed through it. These skills are necessary to achieve innovation and positive 

performance in many fields like science, engineering, medicine, and finance, among others. However, Ryan and 

Deci (2017) also pointed out that despite the importance of mathematics in real scenarios, many students still 

find the subject unengaging and uninteresting.  

According to Schukajlow et al. (2018) and Gillet et al. (2014), there are many factors influencing students’ 

interest toward mathematics. These include the conduciveness of the classroom, the activities employed by the 

teachers, the difficulty of the subject and its relevance to real life, and the perception of students on their ability. 

The interest may be increased among students by employing constructivist methods, emphasizing active learning 

and real-world applications of concepts learned (Dweck, 2017). Considering these factors, however, there are 

other problems that need to be resolved, specifically by the administrators and policymakers. These are large 

class sizes, outdated curricula, and a lack of resources (Wigfield et al., 2015). Though these were not covered 

entirely by the study, these are still contributory to the different learning constructs influencing students’ interest 

toward mathematics. This is true, especially among developing countries like the Philippines. 

The problem of poor performance in mathematics is true in the Philippines. This is based on standardized 

national assessment results (DepEd, 2018; SEI-DOST, 2020). According to David et al. (2019) and Perez et al. 

(2021), the student’s performance and interest toward mathematics are influenced by many factors including lack 

of resources, teacher-centered teaching approaches, instructional materials used by the teacher, and lack of 

opportunities for students to practice their knowledge and skills in mathematics. These are among the factors 

contributing to the problems in the performance of mathematics in the country that need to be addressed. 

Moreover, in terms of the socioeconomic status of students, there are also differences in provinces and cities. 

There are locations who are under privilege, lack technology, resources, and experienced math teachers 

(UNSECO, 2019). In the country, the Department of Education (DepEd) is working to solve problems relative to 

mathematics, ultimately enhancing performance in standardized assessments. Considering these initiatives of the 

department, it is but the right time to study factors affecting an interest toward mathematics. There is little known 

about the direct interactions of these variables in the Philippine setup: like on teaching methods, school 
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environment, student self-perception, and other factors like peer-related and subject-related as contributing to 

interest toward mathematics among prospective teachers. 

As to the findings of Monoranjan and Bharati (2013), students who do poorly tend to have a positive attitude 

towards mathematics. This suggests that there is still opportunity for development in terms of raising students’ 

interest in math. Garin and Campit (2017) found that students' decisions to concentrate in mathematics are 

influenced by a variety of variables that are connected to their teachers, their subjects, and themselves. These 

include one's own impressions of the value of math professors, one's own experiences learning the subject, and 

one's own evaluation of one's own mathematical ability. Based on empirical pre-observations and 

interviews obtained from students at Nueva Vizcaya State University—Bambang Campus, various variables 

impact students' motivation toward mathematics. These included their self-perception, instructors, topic, school, 

and peer/social factors. Student A said, “Ma’am magaling po kasi yung teacher ko nung high school at sumasali 

ako sa mga contest before about Math.” Student B also stated, “Math po kami ng kasama ko, and STEM din po 

kasi ang strand naming noon.” Student C added, “…feeling ko po mas mag-excel ako sa Math.”  

These variables were considered in this analysis for the following reasons: a) Teachers have a significant 

impact on students' decision to study mathematics. Instructors would make their classes seem better so that 

learners would be inspired to learn the course's fundamentals. They would like to learn math and have a better 

attitude toward the course if they were motivated, which is what follows. In order to attain excellent teaching, 

educators must make a number of efforts (Natsir & Anisati, 2016). The key factors that determined how well 

students performed were the teachers and the students themselves. b) Students who have a better attitude toward 

mathematics are more likely to take the course. c) If the school has enough math facilities, equipment, and a 

welcoming environment, students may be more inclined to take math. d) Their opinion of themselves will 

be taken into consideration since if students feel good about math, they will not think twice about studying math. 

In addition to having suggestions for how to change the mathematics teaching process to better support 

student learning, students are also able to recognize the influences on their thoughts and feelings regarding the 

subject. Finally, the social and peer component is added to address the concern that "students who perform well 

in algebra take/shift to another course." It was inferred from this circumstance that their friends, classmates, 

relatives, family, etc. may have an impact on them. Finding and analyzing these learning constructs that affect 

students' interest in mathematics within the Philippine educational system was the aim of this research. The goal of 

the research was to analyze these constructs in order to provide insights that may guide the creation of an 

all-encompassing learning and development plan that was customized to meet the requirements of the students. By 

focusing on these aspects, this approach would improve students' motivation, interest, and performance in 

mathematics by fostering a more encouraging, interesting, and pertinent learning environment. 

There has long been debate and discord on the value of studying mathematics in school. Studies on students' 

performance in mathematics have been conducted, but there is a dearth of literature, especially when it comes to 

the variables influencing students' interest in specializing in mathematics, especially in the chosen research 

environment. Hence, this study could provide insights into mathematics instruction since these learning 

constructs affecting interest in mathematics are evident in the teaching-learning process. By investigating how 

various learning constructs affect students' interest in mathematics, especially in developing settings like the 

Philippines, this study sought to add to the body of knowledge already available on mathematics education. In 

addition to highlighting the particular difficulties encountered by Filipino students, the results offered suggestions 

for teachers looking to put into practice efficient methods for encouraging a lifelong interest in mathematics.  

Lastly, this research complies with the Instruction and Curriculum/ Teaching Learning Development agenda 

area of the Department of Education (DepEd) and the College of Teacher Education (CTE) at Nueva Vizcaya 

State University (NVSU)-Bambang Campus. It also adheres to the main areas of curriculum design, instruction 

delivery, and facilitating learning toward relevant education as outlined in the National Research Agenda of 

Teacher Education (NRATE).  
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2. Related Literature 

Constructivism Theory and Interest in Mathematics - The study’s learning and development plan is based 

on the Constructivism Theory, which emphasizes student involvement, teacher interaction, and a conducive 

learning environment. Vygotsky (1978) advocates for participatory learning where students, teachers, and 

materials interact. This theory suggests that meaningful class discussions can increase prospective teachers' 

interest in mathematics. Piaget (1970) further highlights the importance of inquiry-based, problem-solving, and 

real-world applications to engage students. When students actively participate in learning, their interest in 

mathematics grows, fostering both confidence and motivation (Bandura, 1986). Constructivism also stresses 

intrinsic motivation, which emerges when students find personal significance in their studies (Deci & Ryan, 

1985). Making mathematics relevant to real-life applications fosters curiosity and self-directed learning (Brooks 

& Brooks, 1993). Teachers can connect mathematics to students’ lives to boost enthusiasm and dedication. 

Interest-Driven Creator Model - The Interest-Driven Creator (IDC) model, used to enhance student 

motivation in mathematics (Wong et al., 2020), outlines three stages: Immersing, Extending, and Triggering. 

Immersing refers to sustaining student focus, while Triggering involves engaging students with activities or cues. 

Extending results from the first two stages and leads to habit formation and increased student engagement. 

Regular math practice can make the subject a habit, further increasing mastery and student interest (Chan et al., 

2018). 

Conceptual Framework for Learning and Development Plan - The conceptual framework integrates 

constructivist and motivational theories, identifying key factors that influence student interest in mathematics. 

These factors include teacher-related, subject-related, school-related, self-related, and peer-related constructs. 

Teacher-related factors, such as teaching methods and positive interactions, significantly impact student interest 

(Aldridge & Fraser, 2016). Subject-related factors, such as real-life relevance and challenge, enhance student 

engagement (Patrick et al., 2016). A resource-rich school environment fosters interest in mathematics, supporting 

a cooperative learning atmosphere (Wigfield & Eccles, 2015). Self-related factors, such as motivation and 

self-efficacy beliefs, play a crucial role in students' ability to tackle complex problems (Bandura, 2013). Lastly, 

peer-related factors highlight the importance of collaborative learning and healthy peer interactions to boost 

interest in mathematics (Patrick et al., 2016). This framework guides the development of a customized learning 

and development plan, aiming to improve teacher effectiveness, align the curriculum with practical applications, 

and create a supportive school environment. It also emphasizes building self-efficacy and promoting positive 

peer relationships to foster sustained interest in mathematics. 

3. Methodology 

Research Design. A quantitative research design was used in this study. This is necessary to gather and 

analyze the data necessary to describe the respondents in terms of their level of perception towards the different 

learning constructs and their interest toward mathematics. The quantitative design utilized decreases the bias in 

the results of the study (Creswell, 2014; Ranjit, 2016). The questionnaires used in the data gathering also help 

provide consistency and comparability in the data gathered from the selected respondents (Polit & Beck, 2016). 

Descriptive-correlational method was also employed. The relationship between respondents’ level of perception 

towards the different learning constructs and their interest toward mathematics was also unveiled through the 

method used. 

Research Environment. Nueva Vizcaya State University (NVSU), formed by the merger of the Nueva 

Vizcaya State Institute of Technology (NVSIT) and the Nueva Vizcaya State Polytechnic College (NVSPC), has 

a rich legacy in higher education. Established in 1916, NVSU’s transformation reflects a history of legislative 

advocacy and strategic planning, culminating in its official establishment in 2004 under Republic Act 9272. The 

university, now a leader in innovation, ranks globally in the WURI 2024. The College of Teacher Education 

(CTE) offers undergraduate and graduate programs, focusing on mathematics and science, making it a fitting 
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research environment for the study. 

Respondents of the Study. The respondents of this study consist of 260 from the 804 College of Teacher 

Education students of Nueva Vizcaya State University-Bambang Campus. Table 1 presented, illustrates the 

distribution of respondents, providing a clear overview of the demographic representation. 

Table 1 
Frequency and Percentage Distribution of the Respondents 

Respondents First Year 
Second 
Year 

Third 
Year 

Fourth 
Year 

Total Percentage 

Bachelor of Secondary Education 16 16 17 16 65 8.08 
Bachelor of Elementary Education 16 16 17 16 65 8.08 
Bachelor of Physical Education 16 16 17 16 65 8.08 
Bachelor of Technology and 
Livelihood Education 

16 16 17 16 65 8.08 

     Grand Total 260 32.33 
 

Sampling Procedure. Stratified random sampling with equal allocation was used in this study. The 

programs namely, Bachelor of Elementary Education, Bachelor of Secondary Education, Bachelor of 

Technology and Livelihood Education, and Bachelor of Physical Education served as the strata. The respondents 

were randomly selected from these programs based on the number identified through Raosoft. The number of 

respondents identified was distributed equally to the four strata. 

Research Instruments. The following instruments were used by the researcher in gathering the necessary 

data. These instruments underwent validation and pilot testing to ensure the trustworthiness of the data. 

 Learning Constructs Questionnaire. This is composed of 40 statements. The instrument was 

adapted from Garin and Campit (2017). It aimed to elicit the perceptual level of the respondents on 

the learning constructs which may have an influence on their level of interest toward mathematics. A 

total of eight statements were used for each learning construct: teacher-related, subject-related, 

school-related, self-related, and peer/social-related. The instrument has a reliability coefficient of 0.97, 

qualitatively described as excellent. This instrument is a four-point Likert scale. The respondents were 

asked to choose from the four options, depending on their level of agreement on the statements. 

 Interest/Attitude toward Mathematics Inventory. This is composed of 40 statements. The 

instrument was adapted from Tapia and Marsh (2004). The instrument aimed to determine the level of 

interest of the respondents toward mathematics. This instrument has a reliability coefficient of 0.98, 

qualitatively described as excellent.The instrument is also four-point Likert scale.  

Data Gathering Procedure. The study followed a structured data-gathering process, beginning with the 

development of two questionnaires. The first, adapted from Garin and Campit (2017), had 40 items focused on 

five key factors: teacher-related, subject-related, school-related, self-related, and peer/social-related. The second, 

adapted from Tapia and Marsh (2004), assessed the students' level of interest in mathematics. Validation and 

reliability testing of these instruments involved expert feedback and pilot testing, ensuring the questionnaires' 

credibility and internal consistency. The respondents were identified using stratified sampling, focusing on 260 

students from various education programs. Formal permission from the university, including the graduate school 

and college dean, was obtained to administer the instruments. The researcher communicated the study's purpose 

to the respondents, emphasizing the importance of honest responses for valid results. The researcher personally 

administered the questionnaires to ensure ethical considerations and reliability. 

After data collection, the responses were tallied, tabulated, and statistically analyzed in relation to the 

research questions. Ethical guidelines were strictly followed, with respondents signing informed consent forms 

that assured confidentiality and voluntary participation. The study maintained high ethical standards by 

protecting the privacy of respondents and fostering trust and respect throughout the process, ensuring the validity 

and trustworthiness of the data collected. This meticulous approach strengthened the research findings and 
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upheld ethical integrity in the study. 

Statistical Treatment of Data. The following statistical tools were used in analyzing the data gathered from 

the respondents. 

 Mean and Standard Deviation. The mean was used to determine the level of perception of the 

respondents on the five learning constructs, and interest toward mathematics. The standard deviation 

was utilized to describe the level of perception based on the dispersion of data. 

 Spearman-rho. Since the distribution of the gathered data was not normal based on the 

Kolmogorov-Smirnov and Shapiro-Wilk test of normality, this was used to determine the significant 

relationship between the five learning constructs and interest toward mathematics. The five percent or 

0.05 level of significance was used. 

4. Results and Discussion 

Problem 1. What is the level of perception of the respondents on the teacher-related, subject-related, 

school-related, self-related, and peer/social-related learning constructs? 

Table 2 
Respondents’ Level of Perception on the Learning Constructs 
Learning Construct Mean SD Level 
Teacher-related 3.18 0.56 High 
Subject-related 2.91 0.52 High 
School-related 3.00 0.49 High 
Self-related 2.91 0.53 High 
Peer/Social-related 2.52 0.56 High 
 

The data reveals that respondents have a high perception of various learning constructs. Teacher-related 

factors scored the highest (Mean = 3.18, SD = 0.56), indicating that respondents believe the teacher's approach, 

teaching methods, and attitude significantly contribute to their learning experience in mathematics. The 

relatively low standard deviation suggests a strong consensus among the respondents on this factor. Similarly, 

subject-related factors (Mean = 2.91, SD = 0.52) were also perceived positively, indicating that the respondents 

find the content of mathematics relevant, challenging, and engaging. School-related factors (Mean = 3.00, SD = 

0.49) were viewed as highly influential as well, with respondents acknowledging the importance of a supportive 

learning environment and adequate resources. Self-related factors (Mean = 2.91, SD = 0.53) also scored high, 

reflecting respondents' strong confidence in their abilities and motivation toward learning mathematics. However, 

peer/social-related factors (Mean = 2.52, SD = 0.56) were perceived as having a slightly lesser impact, although 

still considered high. The higher standard deviation for peer/social-related factors suggests a wider variation in 

respondents' views on the influence of peer interactions. Overall, the data suggests that respondents view 

teacher-related, subject-related, school-related, and self-related factors as highly important in their learning 

experience, while peer/social-related factors, although still significant, appear to have a slightly lower impact. 

Problem 2. What is the level of interest of the respondents toward mathematics? 

To answer this, a questionnaire was administered to the respondents. Mean was used to compute the level of 

interest of the respondents toward mathematics. Data is presented in table 3. The respondents have a high interest 

toward mathematics as indicated by the mean 2.81. The respondents generally (f=181) perceive mathematics as 

an interesting subject indicated by the standard deviation of 0.56. There were 17 who rated their interest toward 

mathematics as very high, and 61 who rated it low. None of the respondents rated their interest as very low. In 

the statements under this learning construct, the sentence, "I want to develop my mathematical skills" got the 

highest rating. To add, these statements also got a high rating, "Mathematics is important in everyday life" and 

"Mathematics helps develop the mind and teaches a person to think". The high rating on these statements implies 

that the respondents value the importance of the subject in real life. They recognize its usefulness outside the 
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classroom setting and the practical benefits it may provide them. While these implications are seen by the 

respondents, their interest toward mathematics is sustained. Teachers shall then employ activities that are 

relevant to real-life scenario and activities that develop higher-order thinking skills. 

Other statements that were rated high by the respondents are, "Math courses would be very helpful no matter 

what I decide to study" and "I can think of many ways that I use math outside of school". These statements imply 

that the respondents recognize mathematics as a subject that is important in their future careers. If mathematics is 

seen as an instrument to a better future or a successful career, the higher the tendency that the students will study 

mathematics and their interest will increase. Teachers shall enhance motivation toward mathematics by 

employing various strategies, and by presenting successes in the field of mathematics. 

Table 3 
Respondents’ Level of Interest toward Mathematics 
Level Frequency Percentage 
Very High 17 7.00 
High 181 70.00 
Low 61 23.00 
Very Low 0 0.00 
     Total 260 100.00 
      Mean 2.81(High) 0.56 (SD) 
 

On the contrary, there are still statements that were rated low. There are indicators where the respondents 

feel less confident. These indicators affect their overall interest toward mathematics. For instance, the statement, 

"I am happier in a math class than in any other class" was rated low by the respondents. This implies that the 

respondents do not view math as more interesting and enjoyable compared to other subjects. Hence, teachers 

shall employ various activities that are engaging and interesting. In that way, students not only learn but are also 

enjoying what they are learning. Another statement that was rated low is "I am able to solve mathematics 

problems without too much difficulty". This statement suggests that mathematics should be presented in a way 

that students understand. This may be done by scaffolding or chunking. Complex topics may lower their 

confidence. Hence, these complex topics must be presented in a different way other than the traditional way of 

teaching. This is in consonance with other statements rated low by the respondents, "I learn mathematics easily". 

The respondents seem to struggle in learning mathematics, despite being perceived as interesting.  

Overall, the respondents see the significance of the subject in real life, resulting in an increase of interest. 

However, because of complex topics, learning mathematics poses difficulty among the respondents. These topics 

lessen their confidence in learning mathematics. This poses a gap between viewing the importance of 

mathematics in real-life scenarios and the difficulty of learning the subject. The findings overall suggest that 

teachers should be creative in the teaching-learning process. Individual needs and talents must be considered to 

foster inclusivity, resulting to increase in interest toward mathematics. A positive mindset must also be developed 

by the teachers among the students. If their confidence is high, their self-perception towards their ability to solve 

complex problems becomes more positive. 

Problem 3.  Is there a significant relationship between the respondents’ level of perception toward the 

learning constructs and interest toward mathematics? 

Since the gathered data are not normal based on the Kolmogorov-Smirnov and Shapiro-Wilk test of 

normality, Spearman-rho was used to determine the significant relationship between the five learning constructs 

and interest toward mathematics. Data is presented in table 4. The data shows that there is a significant 

relationship between all the learning constructs and the respondents' interest in mathematics. The relationships 

between the variables are statistically significant, as indicated by the p-values being less than 0.001 for each 

construct. The strongest relationship was observed between self-related factors and interest toward mathematics 

(ρ = 0.66), suggesting that respondents' self-motivation, confidence, and perceived abilities have a considerable 

impact on their interest in the subject. This is followed by subject-related factors (ρ = 0.55), indicating that the 

relevance, challenge, and content of mathematics also significantly influence students' interest. 
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Table 4 
Significant Relationship between the Respondents’ Level of Perception toward the Learning Constructs and 
Interest toward Mathematics 

Variables ρ p-value Remarks 

Teacher-related and Interest toward Mathematics .46 <.001 Significant 
Subject-related and Interest toward Mathematics .55 <.001 Significant 
School-related and Interest toward Mathematics .48 <.001 Significant 
Self-related and Interest toward Mathematics .66 <.001 Significant 
Peer/Social-related and Interest toward Mathematics .45 <.001 Significant 

 
Teacher-related factors (ρ = 0.46) and school-related factors (ρ = 0.48) also show a strong positive 

relationship, meaning that the teaching methods and the learning environment contribute meaningfully to 

students’ enthusiasm and interest in mathematics. Lastly, peer/social-related factors, though having the weakest 

correlation (ρ = 0.45), still demonstrate a significant impact on interest, suggesting that peer interactions and 

social influences play a role in shaping students' motivation and interest in the subject. The findings indicate that 

all five learning constructs—teacher-related, subject-related, school-related, self-related, and 

peer/social-related—are significantly linked to the respondents' level of interest toward mathematics. 

5. Conclusions 

 The respondents’ level of perception toward the teacher-related, subject-related, school-related, 

self-related, and peer/social-related constructs is high. 

 The level of interest of the respondents toward mathematics is high. 

 The is a significant relationship between the respondents’ level of perception of the learning constructs 

influencing and interest toward mathematics. 

 A learning and development plan aiming to improve the interest toward mathematics is proposed. This 

learning and development plan was based on the findings of the study. 

Recommendations 

 Activities that foster positive perceptions toward teacher-related, subject-related, school-related, 

self-related, and peer/social-related constructs should be integrated into the educational process. Given 

the high level of perception across these learning constructs, it is crucial to maintain and further 

develop a supportive and engaging learning environment that enhances mathematical instruction. This 

will help nurture the students' attitudes and sustain their interest in mathematics. 

 To further elevate the respondents’ high interest in mathematics, it is essential to incorporate a variety 

of instructional approaches such as collaborative, constructivist, interactive, and differentiated 

activities. These methods cater to the diverse learning needs of students, promoting inclusivity, 

interaction, and engagement. By emphasizing meaningful and active learning, students are more likely 

to develop a lasting interest in the subject. 

 Given that the learning constructs are significantly related to students’ interest in mathematics, it is 

essential to continue nurturing and positively enhancing perceptions of these constructs. Through 

targeted interventions, teachers can cultivate a deeper passion and greater enthusiasm for mathematics, 

ensuring long-term academic and personal growth. 

 The proposed learning and development plan, designed to enhance students' interest in mathematics, 

should be considered for implementation. By addressing key factors that influence interest, this plan 

could provide a structured framework to engage and motivate students, fostering a more positive 

learning experience. 
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 Future research could expand the scope by exploring additional variables that may influence students' 

interest in mathematics, such as financial, technological, media-related, and cultural or societal factors. 

Moreover, adopting other research designs, such as qualitative studies, could provide deeper insights 

into factors not captured in this study, offering a more comprehensive understanding of student 

motivation. 
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