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Abstract

Purpose: The primary purpose of this study aimed to investigate
l whether observed teaching practices and motivation significantly
predict student engagement in the Bachelor of Secondary
Education Major in Mathematics.

Research Methodology: A quantitative descriptive-predictive
research design was used, with simple random sampling to select
54 second-year Bachelor of Secondary Education students
majoring in Mathematics from Davao del Norte State College.
Three validated questionnaires were used to measure these
variables. Statistical analyses included the mean, standard
deviation, Pearson’s correlation coefficient, and multiple
regression analysis.
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Conclusions: Teaching Practices and student motivation are
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1. Introduction

Student engagement is an essential component of learning, reflecting students’ affective and cognitive
involvement in classroom activities. Engaged students are more likely to develop a deeper
understanding, better retention, and stronger connections between academic concepts and real-life
situations. However, student engagement remains a concern in education, particularly in mathematics,
where many students struggle to participate actively and maintain their interest (Bennett & Boesdorfer,
2020). A study in the United States revealed that 55% of undergraduate students reported difficulty
staying engaged, emphasizing the need for strategies and interventions to improve participation
(Lawson & Lawson, 2020).
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Similar challenges have been observed in Southeast Asia and the Philippines. A study in Kota Kinabalu,
Sabah, Malaysia, Yong, Kong, and Albert (2024) found that the average level of student engagement
in mathematics was 67.1%, indicating below-average engagement. In the Philippines, a study by
Pulmones (2023) reported that the scores of 83 students on the St. Scholastica’s College Survey of
Student Engagement were categorized as low. In Davao del Norte, Llorente and Tado (2024) reported
that the level of engagement among tertiary students in a public university in Davao del Norte decreased
by 40% due to the pandemic.

Previous studies examined the relationship between teaching practices, motivation, and student
engagement (Anyichie, Butler, & Nashon, 2023). The findings are expected to benefit students,
teachers, and school administrators by providing insights to improve teaching strategies, strengthen
student motivation, and develop interventions that promote greater engagement in mathematics learning
(Chiu, Moorhouse, Chai, & Ismailov, 2023).

2. Literature Review and Hypotheses Development

2.1 Student Engagement

According to Qian and Saidin (2025), student engagement refers to learners actively participating in
their education, with higher engagement linked to greater academic success. Student engagement is
shaped by positive emotions, behaviors, relationships, abilities, and resources but hindered by limited
support and negative behaviors (Li & Xue, 2023). Cognitive engagement, a key indicator of student
engagement, develops when students exert effort in critically thinking about solving problems (Huang,
Hew, & Lo, 2019). Students’ cognitive engagement improves when they actively participate in
challenging augmented reality-supported activities, as difficult tasks encourage deeper thinking
(Tshering, Dorji, & Jatsho, 2024).

Behavioral engagement is a key indicator of student engagement, reflected in students’ visible actions
in the educational process, such as participation in class discussions, adherence to school policies, and
involvement in academic activities (Nguyen, Cannata, & Miller, 2018). According to Asbar, Mahmud,
and Halim (2025), behavioral engagement is shown through active participation, task involvement, and
peer interaction. Affective engagement refers to students’ emotional responses to the learning process.
It involves feelings such as interest, enjoyment, and positive relationships that foster a supportive
educational environment (Daher, Sabbah, & Abuzant, 2021).

2.2 Teaching Practices

Uibu, Salo, Ugaste, and Rasku-Puttonen (2023) defined teaching practices as instructional approaches
and strategies used in teacher-student classroom interactions. These practices help shape the learning
environment and influence students’ motivation and achievement (Ucol, 2025). Rollnick and Mavhunga
(2016) defined subject matter knowledge as understanding key ideas and concepts within a subject in a
clear and meaningful way for learners. Subject Matter Knowledge (SMK) plays a key role in teaching
theory and practice and is crucial to teachers’ instructional practices (Vereijken & Rijst, 2023).

This refers to an educational approach, method, or classroom plan aimed at achieving specific teaching
and learning objectives (Ayua, 2017). Instructional strategies, as part of instructional planning, play a
key role in effective content delivery to learners (Karngbeae & Kennedy, 2022). Assessment is defined
as the process of planning, collecting, analyzing, and interpreting information to improve learning and
show what students know, understand, and can do (Nieminen, 2024). Adhikari, Joshi, Belbase, Sharma,
and Khanal (2023) found that assessment strategies are positively correlated with teaching
effectiveness, with innovative methods improving engagement and student outcomes. Students perceive
the learning environment as significantly affecting their academic achievement and growth. It is defined
as all aspects of education that influence students’ academic development (Masud, Mensah, Subarna,
& Hasan, 2023). Effective communication is the process of conveying information from a source to an
audience and ensuring that the message is understood as intended (Mahdi, 2023). It facilitates learning,
strengthens relationships, and promotes a positive learning environment (Saptono & Matondang, 2023).
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2.3 Motivation

In the educational context, motivation significantly influences learners’ performance. Students with
strong motivation are more likely to exert greater effort to achieve their goals and actively engage in
learning (Campanilla, 2024). Hence, motivation is a psychological process that guides, initiates, and
sustains goal-directed behavior and engagement (Saadon, Ahmad, & Hanapi, 2020). Intrinsic
motivation is defined as the pleasure felt from an activity and the anticipated enjoyment before making
a decision (Delos Santos et al., 2026). It is influenced by engagement and plays a mediating role in
strengthening the relationship between various factors and performance outcomes (Kotera, Taylor,
Fido, Williams, & Tsuda-McCaie, 2023).

Self-regulation is the intentional and conscious process that students use to manage their learning
motivation, including goal setting, progress tracking, and strategy adjustment when needed. Students
who can regulate their learning are more likely to remain motivated and engaged in their study. Self-
efficacy is a person’s confidence in their ability to perform a task in a specific situation, based on self-
evaluation (Waddington, 2023). Students with high self-efficacy are more likely to engage in academic
activities to develop their skills and abilities (Bhati & Sethy, 2022).

Alberts, Beymer, Phun, and Schmidt (2022) define utility value as the perceived usefulness of a task or
subject in achieving present and future goals. Research has shown that utility value interventions
encourage students to make meaningful connections, increasing their motivation and engagement in
class (Goto, 2024). Hafezi and Etemadi (2022) defined test anxiety as negative emotional and cognitive
experiences during high-stakes assessments, including self-talk, fear of failure, and physical symptoms
such as increased heart rate. A moderate level of test anxiety may motivate students to prepare and
engage in learning, while excessive anxiety can hinder concentration and performance (Wadi, Yusoff.
Rahim, & Lah, 2022).

2.4 Teaching Practices and Student Engagement

Garcia (2022) found a strong correlation between teaching practices and student engagement, stating
that higher engagement in affective liking for learning, school liking, and cognitive engagement is
linked to better teaching practices. Similarly, encouragement, praise, and reminders significantly
improved student engagement.

2.5 Motivation and Student Engagement

Ferrer, Ringer, Saville, A Parris, and Kashi (2022) state that motivation and engagement are closely
related, with motivation leading to engagement. According to Martin, Ginns, and Papworth (2017),
motivation and engagement are strong academic behaviors that support student learning achievement.

2.6 Hypotheses Development
The following hypotheses were used as the basis for further investigation at the o = 0.05 level of
significance:
H;: There is no significant relationship between the teaching practices and student engagement
in mathematics
H: There is no significant relationship between motivation and student engagement in
mathematics
Hj;: Teaching practices and motivation do not significantly predict student engagement in
mathematics

3. Methodology

3.1 Research Design

This study used a quantitative descriptive predictive research design to examine teaching practices and
motivation as predictors of student engagement in mathematics. Afriyani, Indrayani, Indrawan,
Wibisono, and Ngaliman (2023) defined quantitative research as a method used to test theories, examine
relationships among variables, provide statistical explanations, and predict outcomes. Descriptive
studies aim to describe people, conditions, or events by observing them in their natural state without
manipulating any variables, as the researcher only describes the variables and sample (Siedlecki, 2020).
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Correlational or predictive research is a non-experimental design used to predict and determine the
relationship between variables (Seeram, 2019). A predictive research design was used to identify factors
that can predict future outcomes (Kamper, 2020).

3.2 Research Respondents

The respondents of the study were second-year Bachelor of Secondary Education majoring in
Mathematics at Davao del Norte State College in Panabo City, Davao del Norte, enrolled in the school
year 2024-2025. A total of 62 students were enrolled, with 31 in Set A and 31 in Set B. Of these, 54
were selected as respondents using the Raosoft sample size calculator, with a 95% confidence level (Z-
score = 1.96) and 5% margin of error. The sample size was considered sufficient to represent the
population and to support the correlational and regression analyses. A simple random sampling
technique was used to select the 54 student respondents, ensuring that all students in the course had an
equal chance of being included in the sample. According to Noor, Tajik, and Golzar (2022), simple
random sampling is appropriate for relatively homogeneous groups where participants are randomly
selected to take part in the study. It was deemed suitable for this research because all respondents were
second-year Bachelor of Secondary Education students majoring in Mathematics. This method helped
minimize selection bias and ensured equal chances of inclusion, thereby improving the sample
representativeness. The fishbowl method was used to randomly select respondents.

3.3 Research Instruments

To measure effective teaching practices observed by students, the researchers adapted the School
Teacher Effectiveness Questionnaire (STEQ) from (Akram, 2018). The instrument used a 5-point Likert
scale: 1 - Never, 2 - Rarely, 3 - Sometimes, 4 - Often, and 5 - Always. The STEQ consisted of 26 items
across five indicators: subject matter knowledge (six), instructional planning and strategies (six),
assessment (five), learning environment (six), and effective communication (three). The instrument
showed excellent reliability, with a Cronbach’s alpha of 0.90, indicating that it was reliable for data
collection, as can be seen in Table 1.

Table 1. Observed teaching practices parameters

Parameter Descriptive Interpretation

Limits Equivalent
4.20-5.00 Very High This means that the teaching practices are always observed
340-4.19 High This means that the teaching practices are often observed
2.60 - 3.39 Moderate This means that the teaching practices are sometimes observed
1.80 - 2.59 Low This means that the teaching practices are rarely observed
1.00 - 1.79 Very Low This means that the teaching practices are never observed

To measure motivation, the Mathematics Motivation Questionnaire (MMQ) was adapted from Fiorella
et al. (2021), used by Lumbantoruan (2024) for university students. The instrument consisted of 19
items across five indicators: intrinsic value (three items), self-regulation (4), self-efficacy (4), utility
value (4), and test anxiety (4). A 5-point Likert scale was used, with 5 - Always, 4 - Usually, 3 -
Sometimes, 2 - Rarely, and 1 - Never. The instrument showed excellent reliability, with a Cronbach’s
alpha of 0.91, indicating that it was reliable for data collection, as can be seen in Table 2.

Table 2. Mathematics motivation parameters
Parameter Descriptive
Limits Equivalent

4.20-5.00 Very High

Interpretation

This means that the students are very highly motivated to learn

mathematics

340 -4.19 High This means that the students are highly motivated to learn
mathematics

260 - 3.39 Moderate This means that the students are moderately motivated to learn
mathematics
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This means that the students are less motivated to learn
1.80-2.59 Low .
mathematics
1.00 - 1.79 Very Low This means that the students are least motivated to learn
mathematics

The instrument for student engagement was adapted from the Student Engagement in the Mathematics
Classroom Questionnaire (SEMCQ) (Maamin, Maat, & Iksan, 2021). A 5-point Likert scale was used
as the response option for each question. The instrument consisted of 21 items across three indicators:
cognitive engagement (9 items), behavioral engagement (6 items), and affective engagement (6 items).
After pilot testing, the instrument showed excellent reliability, with a Cronbach’s alpha of 0.93,
indicating that it was reliable for data collection, as can be seen in Table 3.

Table 3. Student engagement parameters

Parameter | Descriptive Interpretation

Limits Equivalent
4.20 - 5.00 Very High | This means that the student engagement in mathematics is consistent
3.40-4.19 High This means that the student engagement in mathematics is frequent
2.60 - 3.39 Moderate | This means that the student engagement in mathematics is occasional
1.80 - 2.59 Low This means that the student engagement in mathematics is infrequent
1.00 - 1.79 Very Low | This means that the student engagement in mathematics is minimal

4. Results and Discussions

4.1 Extent of Teaching Practices in terms of Subject Matter Knowledge in Mathematics

Table 4 shows the extent of teaching practices in terms of subject matter knowledge. The item “My
teacher teaches content through a variety of teaching skills” obtained the highest mean score of 4.57,
followed by “My teacher demonstrates accurate subject matter knowledge” (mean score = 4.46). The
item with the lowest mean score of 4.24 was “My teacher explains the content according to my
intellectual, physical, and social needs.” Overall, the category mean was 4.41 with an SD of 0.49,
interpreted as very high, indicating that students consistently perceive strong subject matter competence
among the teachers.

Table 4. Extent of teaching practices in terms of subject matter knowledge in mathematics

Statement Mean | SD | Descriptive Equivalent

My teacher demonstrates accurate knowledge according .

to subject matter while teaching 4.46 10.57 Very High
My t.eacher hpks present content with past and future 443 | 0.63 Very High
learning experiences

SMki}iltseacher teaches content through a variety of teaching 457 | 054 Very High
My teacher makes the subject matter accessible to me 4.31 |0.67 Very High
My teacher links the content with practical life 4.43 10.63 Very High
My teacher explains the content according to my .
intellectual, physical, and social needs 4.24 1070 Very High
Category Mean 441 | 049 Very High

The findings suggest that teachers with strong content mastery can support deeper understanding and
present lessons that facilitate meaningful learning experiences among students. This reinforces the idea
that teachers confident in their subject expertise are more capable of delivering structured and engaging
instruction. This is supported by Guerriero (2017), who emphasized that teachers with high subject
matter knowledge can transform their expertise into effective teaching practices that improve student
learning outcomes.

4.2 Extent of Teaching Practices in terms of Instructional Planning and Strategies in Mathematics
Table 5 presents the results of teaching practices in terms of instructional planning and strategy. The
item with the highest mean score of 4.50 was “My teacher teaches students according to their individual
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differences,” with a descriptive equivalent of very high. Meanwhile, the item “My teacher changes
his/her teaching methodology to make topics relevant to students’ lives” received the lowest mean score
of 4.06, with a descriptive equivalent of high. Moreover, teaching practices in terms of instructional
planning and strategies obtained a category mean of 4.34 with a standard deviation of 0.54, indicating
a very high rating by students. This suggests that teachers are perceived as effective in planning lessons
and using varied strategies to support students’ learning.

Table 5. Extent of teaching practices in terms of instructional planning and strategies in mathematics

Statement Mean | SD | Descriptive Equivalent
My teacher demonstrates accurate knowledge according .
to subject matter while teaching 4311072 Very High
My teac?er uses dlfferent teaching strategies to enhance 439 | 0.74 Very High
students’ understanding
My teacher changes his/her teaching methodology to .
make topics relevant to students’ lives 4.06 1081 High
My teacher teaches the students according to their .
individual differences 4.50 | 0.64 Very High
My teacher uses the appropriate material, technology and 439 | 0.66 Very High
resources while teaching
My tqacher engages, motivates, and maintains students 439 | 0.60 Very High
attention to their lesson
Category Mean 4.34 | 0.54 Very High

The results indicate that teachers effectively plan and implement instructional strategies that consider
individual differences among learners. This is supported by Tas and Minaz (2024), who state that when
teachers tailor learning activities to accommodate varied learning styles, they create more engaging
discussions.

4.3 Extent of Teaching Practices in terms of Assessment in Mathematics

Table 6 presents the results of teaching practices in terms of assessments. The items “My teacher
maintains a record of students’ results” and “My teacher encourages students to do better next time”
both obtained a mean score of 4.33 with a descriptive equivalent of very high. Meanwhile, the item
“My teacher evaluates students and provides timely feedback on their errors” garnered the lowest mean
score of 4.24, with a descriptive equivalent of very high. Moreover, teaching practices in terms of
assessment obtained a category mean of 4.30, with a descriptive equivalent of very high and a standard
deviation of 0.56, suggesting that students perceived their teachers as highly effective in implementing
assessment strategies that support learning, with low to moderate variability in responses.

Table 6. Extent of teaching practices in terms of assessment in mathematics

Statement Mean | SD | Descriptive Equivalent

My teacher conducts class tests to monitor students 426 | 0.62 Very High
performance regularly

My teacher evaluates students’ performance and provides .

timely feedback on their errors 4.24 1070 Very High

My teacher maintains a record of students’ results 433 |0.73 Very High

My teacher uses multiple assessment strategies 431 10.72 Very High

My teacher encourages the students to do better nexttime | 4.33 | 0.80 Very High
Category Mean 4.30 | 0.56 Very High

The results indicate that assessment practices are consistently implemented and support student
learning. However, the slightly lower rating for feedback suggests that improving the timeliness and
depth of feedback may enhance learning outcomes. Effective assessment not only monitors progress
but also guides students toward improvement. This is supported by Nésstrom, Andersson, Granberg,
Palm, and Palmberg (2021), who found that formative assessment enhances student motivation by
allowing teachers to adjust instruction based on ongoing feedback.
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4.4 Extent of Teaching Practices in terms of Learning Environment in Mathematics

Table 7 presents the results of teaching practices in terms of creating conducive learning environments.
The item “My teacher emphasizes continuous improvement toward student achievement” received the
highest mean score of 4.46, with a descriptive equivalent of very high. Meanwhile, the items “My
teacher creates an attractive and friendly classroom environment” and “My teacher ensures that lower-
achieving students have opportunities to be successful” both obtained the lowest mean scores of 4.20,
with a descriptive equivalent of high. Furthermore, teaching practices in terms of the learning
environment obtained a category mean of 4.30, with a descriptive equivalent of very high, suggesting
that students perceived the classroom setting as highly supportive and structured for learning. The
standard deviation of 0.60 indicates low-to-moderate variability in students’ perceptions.

Table 7. Extent of teaching practices in terms of learning environment in mathematics

Statement Mean | SD | Descriptive Equivalent
My teacher creates a climate of mutual trust and respect 439 | 0.60 Very High
in the classroom
My teacher e{nphe‘mzes continuous improvement 446 | 064 Very High
towards students’ achievement
My teapher maintains a classroom setting that minimizes 476 | 0.68 Very High
disruption
My‘teacher creates an attractive and friendly classroom 420 |o031 High
environment
My teacher ensures students’ participation in the learning 430 | 082 Very High
process
My teacher ensures that lower-achievement students 420 | o038 High
have opportunities to be successful
Category Mean 4.30 | 0.60 Very High

The results suggest that teachers create a supportive and structured learning environment. However,
ensuring inclusivity and enhancing the classroom atmosphere remain areas for improvement. A positive
learning environment is essential for fostering student participation, motivation, and academic success.
This is supported by Goagoses et al. (2024), who found that a positive social classroom climate
enhances student well-being, motivation, and achievement.

4.5 Extent of Teaching Practices in terms of Effective Communication in Mathematics

Table 8 presents the data on teaching practices regarding effective communication. The items “My
teacher uses appropriate language and methods while teaching” and “My teacher explains the guidelines
clearly and simply” both received the highest mean score of 4.52. Meanwhile, the item “My teacher
uses a clear voice while teaching” obtained the lowest mean score of 4.39, with a descriptive equivalent
of very high. Teaching practices in terms of effective communication achieved a category mean of 4.47,
with a very high descriptive equivalent. The standard deviation of 0.56 suggests low-to-moderate
variability in students’ responses. This indicates that students consistently perceive their teachers as
demonstrating strong communication skills in the classroom and implies a shared perception of
teachers’ communication effectiveness in the classroom.

Table 8. Extent of teaching practices in terms of effective communication in mathematics

Statement Mean | SD | Descriptive Equivalent

My tgacher uses correct vocabulary and grammar in 448 | 0.67 Very high
teaching

My teacher explains lessons according to the age and .

ability of the students 4.43 1066 Very High

My teacher responds to students’ questions in appropriate 446 | 061 Very High
language

My tgacher uses appropriate language and methods while 450 |06l Very High
teaching

My teacher uses a clear voice while teaching 4.39 |0.86 Very High
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My teacher explains the guidelines clearly and simply 452 10.72 Very High
Category Mean 4.47 | 0.56 Very High

The results show that teachers exhibit strong communication skills that facilitate understanding and
engagement. A clear explanation and appropriate language contribute significantly to effective
teaching. Strong communication fosters better interaction and supports students’ confidence in learning
mathematics. This is supported by Khalig, Raza, and Ajmal (2025), who emphasized that teachers with
strong verbal and written communication skills enhance classroom management and reported that clear
instructions, timely feedback, and approachable communication significantly increase student
engagement and academic achievement.

4.6 Summary of the Extent of Teaching Practices in Mathematics

Table 9 presents the students’ observations of teaching practices across five indicators. All indicators
received a very high rating, with an overall mean of 4.36 and a standard deviation, indicating
consistently strong teaching practice. Effective Communication had the highest mean score of 4.47,
followed by Subject Matter Knowledge with a mean of 4.41. Instructional Planning and Strategies
obtained a mean of 4.33, while Assessment and Learning Environment received a mean of 4.30. This
indicates that students perceive their teachers as proficient in using assessments to support learning and
create structured, supportive classroom environments.

Table 9. Summary of the extent of teaching practices in mathematics

Indicators Mean SD Descriptive Equivalent
Subject Matter Knowledge 4.41 0.49 Very High
Instructional Planning and Strategies 4.33 0.54 Very High
Assessment 4.30 0.56 Very High
Learning Environment 4.30 0.60 Very High
Effective Communication 4.47 0.56 Very High
Overall 4.36 0.43 Very High

The results indicate that students’ perception of their teachers fostering a positive learning
environment corresponds to clear and effective communication that facilitates a wide range of positive
academic outcomes for students (Xie & Derakhshan, 2021). On the other hand, teachers’ proficiency
in their subject matter is a crucial part for effective instruction and student learning (Suyatno,
Jumintono, Pambudi, Mardati, & Wantini, 2019). Moreover, teachers that have a strong subject matter
knowledge employ varied instructional strategies that positively affect the level of engagement and
the learning outcomes of the students (Heilporn, Lakhal, & Bélisle, 2021).

4.7 Level of Motivation in terms of Intrinsic Value of Students

Table 10 presents the data on motivation in terms of intrinsic values. The item “Understanding math
gives me a sense of accomplishment” obtained the highest mean score of 4.24, which was described as
very high. Meanwhile, the items “I enjoy learning math” and “I like math that challenges me” both
obtained the lowest mean score of 3.81, which was described as high. Overall, motivation in terms of
intrinsic value obtained a category mean of 3.94 and a standard deviation of 0.76, interpreted as high.
This indicates that students are highly motivated to learn mathematics and that there is a moderate
variation in their perceptions of the intrinsic value of learning mathematics

Table 10. Level of motivation in terms of intrinsic value of students

Statement Mean SD Descriptive Equivalent
I enjoy learning math 3.81 0.91 High
I find learning math interesting 3.90 0.91 High
I like math that challenges me 3.81 0.99 High
Understanding math gives me a sense of .
accomplishmé:gnt & 4.24 0.75 Very High
Category Mean 3.94 0.76 High
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The results indicate that students generally find mathematics meaningful, although enjoyment and
appreciation of challenge are slightly lower. This suggests the need to design engaging and stimulating
learning experiences to strengthen students’ intrinsic motivation. This is supported by (Adamma
Ekwutosim, & Unamba, 2018), who highlighted that intrinsic value strongly contributes to student
engagement and learning effectiveness, suggesting that it fosters students’ motivation to learn
mathematics.

4.8 Level of Motivation in terms of Self-regulation of Students

Table 11 presents the data on motivation in terms of Self-Regulation (SR). The items “I put enough
effort into learning math” and “If I am having trouble learning math, I try to figure out why” obtained
the highest mean score of 4.03, which was described as high. Meanwhile, the item “I prepare well for
math tests and quizzes” obtained the lowest mean score of 3.92, which is also described as high. Overall,
motivation in terms of self-regulation obtained a category mean of 4.00, which was described as high,
indicating that students were highly motivated to learn mathematics. Moreover, the standard deviation
of 0.62 indicates a moderate variation in students’ perceptions of their self-regulation in learning math.

Table 11. Level of Motivation in terms of self-regulation of students

Statement Mean SD Descriptive Equivalent
I put enough effort into learning math 4.03 0.75 High
If I am having trouble learning math, I try to 403 0.72 High
figure out why
I use strategies that ensure I learn math well 4.00 0.77 High
I prepare well for math tests and quizzes 3.92 0.82 High
Category Mean 4.00 0.62 High

The results show that students demonstrate good self-regulation skills, particularly in terms of effort
and persistence. However, strengthening their preparation habits may further improve their academic
performance. This is supported by Inzlicht, Werner, Briskin, and Roberts (2021) who highlighted that
self-regulation enables individuals to stay focused, overcome challenges, and achieve personal and
academic goals. In the context of education, this means that students who can manage their thoughts,
behaviors, and emotions are better equipped to stay focused, overcome challenges, and achieve
academic success.

4.9 Level of Motivation in terms of Self-efficacy of Students

Table 12 presents the data on motivation in terms of Self-Efficacy (SE). The item “I am confident I will
do well on math assignments and projects” obtained the highest mean score of 3.77, which was
described as high. Meanwhile, the item “I am confident I will achieve a grade ‘A’ in the math course”
obtained the lowest mean score of 3.44, which was also described as high. Overall, motivation in terms
of self-efficacy obtained a category mean of 3.62, which was described as high, indicating that students
were highly motivated to learn mathematics. Furthermore, the standard deviation of 0.77 indicates a
moderate variation in students’ perceptions of self-efficacy.

Table 12. Level of motivation in terms of self-efficacy of students

Statement Mean | SD | Descriptive Equivalent
I am confident I will do well on math assignments and 377 | 076 High
projects
I am confident I will do well on math tests 3.66 |0.77 High
I am confident I will achieve a grade “A” in the math 344 | 1.00 High
course
Category Mean 3.62 | 0.77 High

The results indicate that students generally believe in their ability to succeed, although some lack strong
confidence. Enhancing self-efficacy can improve students’ engagement and persistence in learning.
This is supported by Hayat, Shateri, Amini, and Shokrpour (2020), who found that students with higher
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self-efficacy participate more actively, seek help when needed, and benefit from instructional strategies
that strengthen confidence.

4.10 Level of motivation in terms of utility value of students

Table 13 presents the data on motivation in terms of the utility value. The item “I think about how
learning math can help me get a good job” obtained the highest mean score of 4.16, which was described
as high. Meanwhile, the item “I think about how the math I learn will be helpful to me” obtained the
lowest mean score of 4.03, which was also described as high. Overall, motivation in terms of utility
value obtained a category mean of 4.09, which was described as high, indicating that students are highly
motivated to learn mathematics because they recognize its practical value. Furthermore, the standard
deviation of 0.74 indicates a moderate variation in students’ perceptions of mathematics usefulness.

Table 13. Level of motivation in terms of utility value of students

Statement Mean | SD | Descriptive Equivalent
I think about how the math I learn will be helpful to me 4.03 | 0.80 High
I think about how I will use the math I learn 4.05 | 0.81 High
I think about how learning math can help me get a good | 4.16 | 0.79 High
job
I think about how learning math can help my career 4.12 | 0.80 High
Category Mean 4.09 | 0.74 High

This finding implies that students view mathematics as important and useful, which enhances their
motivation and engagement, although some are less convinced. This is supported by Silverman,
Hulleman, and Tibbetts (2023), who found that utility value interventions increase motivation and
performance by helping students connect classroom material to their personal lives. When students
perceive a task as valuable, they are more likely to invest effort and persist in their learning.

4.11 Level of Motivation in terms of Test Anxiety of Students

Table 14 presents the data on motivation regarding test anxiety. The item “I worry about failing math
tests” obtained the highest mean score of 4.40, which was described as very high. Meanwhile, the item
“I am concerned that other students are better in math” obtained the lowest mean score of 3.87, which
was described as high. Overall, motivation in terms of test anxiety obtained a category mean of 4.20,
which was described as very high, indicating that students were highly motivated to learn mathematics.
The standard deviation of 0.62 indicates that test anxiety motivates students. However, teachers should
create a supportive environment to reduce excessive stress.

Table 14. Level of motivation in terms of test anxiety of students

Statement Mean | SD | Descriptive Equivalent
I become anxious when it is time to take a math test 4.14 | 0.83 High
I am nervous about how I will do on the math tests 4.38 | 0.68 Very High
I worry about failing math tests 4.40 | 0.85 Very High
I am concerned that the other students are better in math | 3.87 | 1.02 High
Category Mean 4.20 | 0.62 Very High

The results show that students are highly motivated regardless of test anxiety. Balogun, Balogun, and
Onyencho (2017) suggested that students with higher motivation may still perform well despite their
anxiety levels. Likewise, experiencing a low to moderate degree of test anxiety can actually be helpful
for students, as it may drive them to work harder, motivate them, and keep them focused on achieving
strong academic results (Rehman, Javed, & Abiodullah, 2021).

4.12 Summary of the Level of Motivation of Students in Mathematics

Table 15 presents the data on students’ overall motivation across various components. Among the
indicators, test anxiety obtained the highest mean score of 4.20, with a descriptive equivalent of very
high, indicating that fear of failing tests strongly influences students’ efforts in mathematics. This
suggests that assessments play a major role in encouraging students to study and perform well.
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Meanwhile, self-efficacy obtained the lowest mean score of 3.62, with a high descriptive equivalent,
indicating that some students are less confident in their ability to succeed in mathematics, although their
motivation remains high. The overall category mean of 3.97 indicates that students were consistently
motivated by these factors. The standard deviation of 0.52 indicates consistency in students’ responses.
Overall, the findings suggest that while students are highly motivated, improving their confidence in
mathematics could further strengthen their learning results.

Table 15. Summary of the level of motivation of students in mathematics

Indicators Mean SD Descriptive Equivalent
Intrinsic Value 3.94 0.76 High
Self-regulation 4.00 0.62 High

Self-efficacy 3.62 0.77 High

Utility Value 4.09 0.74 High

Test Anxiety 4.20 0.62 Very High
Overall 3.97 0.52 High

The results indicate that students are highly motivated, which supports engagement and learning.
Filgona, Sakiyo, Gwany, and Okoronka (2020), emphasized that motivation is a crucial component
required for high-quality education. Likewise, motivation is also crucial since it explains the students’
engagement and academic achievement (Vanslambrouck, Zhu, Lombaerts, Philipsen, & Tondeur,
2018).

4.13 Level of Engagement in terms of Cognitive Engagement of Students

Table 16 presents data on cognitive engagement. The item “I learn mathematics based on what the
teacher teaches” obtained the highest mean score of 4.30, which was described as very high. Meanwhile,
the item “I relate what I learn in mathematics to real-life situations” obtained the lowest mean score of
4.00, which was described as high. Overall, cognitive engagement obtained a category mean of 4.15,
with a descriptive equivalent of high, indicating that students frequently demonstrate cognitive
engagement. The standard deviation of 0.49 indicates moderate variability. This suggests that
strengthening real-life applications may further enhance students’ understanding of the subject.

Table 16. Level of Engagement in terms of Cognitive Engagement of Students

Statement Mean | SD Desc.rlptlve
Equivalent

I relate the t.hlngs I .learn in mathematics to the things I 400 | 073 High
go through in real life
I rel.ate the things I learn in mathematics to other 404 | 075 High
subjects
I think .abou.t the things I have learned when I learn 413 | 0.64 High
new things in mathematics
I prefer to memorize all the formulas necessary to 410 | 071 High
solve mathematics problems
I ﬁnq memorizing formulas is the best technique for 417 | o7 High
learning mathematics
11 ﬁlﬁlslk the best way to learn mathematics is to try to do 428 | 071 Very High
I learn mathematics based on what the teacher teaches 4.30 | 0.63 Very High
I solve mathematics problems in the same way taught .
by the teacher 422 | 0.74 Very High
I think the Pe§t way to learn mathematics is to follow 411 | 071 High
the teacher’s instructions
Category Mean 4.15 | 0.49 High

The results imply that students often understand and solve math problems by following the teacher’s
methods and believe that practicing drills and memorizing formulas are effective ways to learn
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mathematics. Vale and Barbosa (2023) suggests that active learning strategies, particularly repetitive
exercises, promote deeper cognitive engagement and enhance students’ problem-solving abilities in
mathematics.

4.14 Level of Engagement in terms of Behavioral Engagement of Students

Table 17 presents data on student engagement in terms of behavioral engagement. The item “I listen to
the mathematics teacher’s instructions attentively” obtained the highest mean score of 4.28, with a
descriptive equivalent of very high, indicating that students are highly attentive during lessons.
Meanwhile, the item “I participate in discussions during mathematics learning” obtained the lowest
mean score of 3.76 with a descriptive equivalent of high, indicating lower participation compared to
listening to others. Furthermore, behavioral engagement obtained a category mean of 4.05 with a
descriptive equivalent of high, indicating that students frequently demonstrate behavioral engagement
in their learning. The standard deviation of 0.78 indicates moderate variability in behavioral
engagement. Overall, the findings suggest that while students are attentive in class, increasing their
active participation in discussions may further strengthen their engagement in mathematics learning.

Table 17. Level of engagement in terms of behavioral engagement of students
Statement Mean | SD Desc.rlptlve
Equivalent
I llstep to the mathematics teacher’s instructions 428 |07 Very High
attentively
} part.lclpate in discussions during mathematics 376 | 075 High
earning
I participate in discussions during mathematics 417 | 064 High
learning
I 'am sure I will get the right answer if [ keep trying to 406 | 070 High
solve mathematics problems
[ try to use a different method if I continue to not be .
able to solve the mathematics problem 4021072 High
I try to understand if there is a problem in mathematics 4.07 10.71 Very High
Category Mean 4.06 | 0.78 High

The results show that students’ attentiveness reflects high behavioral engagement in the classroom.
According to Goldberg et al. (2021), attentive behavior shows students’ efforts to follow rules and stay
focused on learning mathematics. Attentive students are more likely to understand instructions,
participate in activities, and achieve better academic results.

4.15 Level of Engagement in terms of Affective Engagement of Students

Table 18 presents data on student engagement in terms of affective engagement. The item “I feel happy
when I get good results in mathematics” obtained the highest mean score of 4.51, with a descriptive
equivalent of very high, indicating strong positive feelings toward achievement in mathematics.
Meanwhile, the item “I do not feel bored in Math class” obtained the lowest mean score of 3.75 with a
descriptive equivalent of high, indicating that some students still experience boredom during lessons.
The level of affective engagement obtained a category mean of 4.09, with a descriptive equivalent of
high, indicating that students demonstrate affective engagement in learning. The standard deviation of
0.56 indicates moderate variability in affective engagement. Overall, the findings suggest that while
students generally have positive feelings toward mathematics, improving classroom activities may help
to sustain interest and reduce boredom.

Table 18. Level of engagement in terms of affective engagement of students

Statement Mean SD Desc.rlptlve
Equivalent
I am happy to learn mathematics 4.02 0.83 High
I enjoy learning mathematics 3.78 1.00 High
I feel happy when I get good results in mathematics 4.52 0.57 Very High
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I must work hard to get good results in mathematics 4.33 0.75 High
I like the feeling when I am solving problems in Math 4.10 0.76 High
I am helping my classmates in solving Math problems .
whenever they have difficulties 3.78 0.83 High
I am sharing my ideas and notes to my classmates in 411 0.86 High
Math class

I am trying my best not to be absent in Math class 4.22 0.84 High
I am happy t.hat my teacher in Math encourages me to 4.00 085 High
be involved in the class

Iam glgd that my classmates are willing to help me in 444 0.69 High
answering Math problems

I enjoyed the activities in our Math class 4.07 0.89 High
I do not feel bored in Math class 3.72 1.14 High
Category Mean 4.09 0.53 High

The results show that students work hard to achieve good results in mathematics and feel happy when
their efforts lead to good grades. They also appreciated the support of classmates who helped them
understand and solve math problems. According to Jia (2022), positive emotions such as enjoyment and
interest motivate students to stay engaged and put more effort into learning mathematics.

4.16 Summary of the Level of Student Engagement in Mathematics

Table 19 presents the data on student engagement. All indicators had a high descriptive equivalent,
indicating that engagement is generally frequent. The results also showed moderate variability,
suggesting differences in the frequency with which students exhibit engagement. Cognitive engagement
obtained the highest mean score of 4.15, with a standard deviation of 0.49, indicating that students were
highly engaged in understanding and processing mathematical concepts. Behavioral engagement
obtained the lowest mean score of 4.06, with a standard deviation of 0.58, indicating lower classroom
participation. However, opportunities remain to encourage greater involvement in discussions and
classroom interaction. Overall, students are generally well engaged in mathematics, with cognitive
engagement being the strongest aspect.

Table 19. Summary of the level of student engagement in mathematics

Indicators Mean SD Descriptive Equivalent
Cognitive Engagement 4.15 0.49267 High
Behavioral Engagement 4.06 0.57568 High
Affective Engagement 4.09 0.56641 High
Overall 4.10 0.46105 High

The results indicates that 2nd-year students are consistently engaged in learning, particularly in
cognitive activities. This aligns with the work of Kahu and Nelson (2018), who emphasized that
students’ engagement in mathematics is significantly high when learners are encouraged to participate
actively in their learning process.

4.17 Correlation of Teaching Practices and Students’ Motivation to Students’ Engagement in
Mathematics

Table 20. Correlation of teaching practices and students’ motivation to students’ engagement in
Mathematics

Variables Correlated r-value p-value | Decision on Ho | Interpretation
Teaching Practices and Student 0.543 0.000 Reject Ho Significant
Engagement in Mathematics
Motivation and Student Engagement 0.658 0.000 Reject Ho Significant
in Mathematics
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The finding of a significant relationship between teaching practices and students’ engagement is
supported by Harbour, Evanovich, Sweigart, and Hughes (2015), who state that effective teaching
practices increase student engagement. Furthermore, the relationship between students’ motivation and
engagement is supported by Chiu et al. (2023), who emphasized that motivation is a key driver of active
engagement in learning.

4.18 Regression Analysis on Teaching Practices and Motivation to the Student Engagement in
Mathematics, n=54

Table 21. Regression analysis on teaching practices and motivation to the student engagement in
mathematics, n=54

Unstandardized | Standardized
Coefficients Coefficient
Indep.endent t p- Decision Interpretation
Variables Standard Stat | value
B Beta
Error
Constant 0.56 0.43 - 1.31 ] 0.20 - -
Teaching 042 | 0.11 0.40 3.75| 0.00 | Reject Ho Significant
Practices
Motivation 0.46 0.09 0.49 4.60 | 0.00 Reject Ho Significant
Dependent Variable: Student Engagement Adjusted R?:0.59
F-Ratio: 30.16. | p-value: 0.000

Table 21 presents the regression analysis of how motivation and teaching practices influence the
engagement of students in mathematics. The model explains 59% of the variance in engagement,
indicating a good fit, with an overall F-ratio of 30.16, confirming statistical significance. Both student
motivation and teaching practices showed strong independent effects, suggesting that higher motivation
and effective teaching practices increase engagement. The final model is expressed as follows:

SE= TP (0.42) +M (0.46) +0.56+E (1)

The equation shows that Student Engagement (SE) is predicted by teaching practices and motivation,
weighted by 0.42 and 0.46, respectively, with a constant of 0.56 and an error term accounting for the
variation. A one-unit increase in teaching practices increased student engagement by 0.42 units, whereas
a one-unit increase in motivation increased it by 0.46 units. The t-values for teaching practices (3.75)
and motivation (4.60), with p = 0.000 for both, confirm their significant contributions to the model.
Thus, higher teaching practices and motivation are associated with greater student engagement, leading
to the rejection of the null hypothesis.

Xiong (2025) reported that teaching practices and styles enhance the student engagement. Singh, James,
Paul, and Bolar (2022) found that motivation positively influences engagement, emphasizing strategies
that foster student motivation. Similarly, Cents-Boonstra, Lichtwarck-Aschoff, Denessen, Aelterman
and Haerens (2021) showed that supportive teaching practices, such as structured activities and
relatedness, boost engagement. Liu, Ma, and Chen (2024) further highlighted that both teaching
practices and motivation are key to achieving high engagement levels.

5. Conclusions

5.1 Conclusion

The findings indicate that teaching practices are high, particularly in communication, subject matter
knowledge, and instructional planning, while learning environment and assessment are comparatively
lower but still high. Student motivation is also high, especially in terms of test anxiety, utility value,
self-regulation, and intrinsic value, while self-efficacy is lower. Student engagement among second-
year BSEd Mathematics students was high, with cognitive engagement being the most evident.
Furthermore, teaching practices and motivation were found to be significant predictors of student
engagement in mathematics. The findings imply that effective teaching practices, particularly
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communication, subject-matter knowledge, and instructional planning, enhance student engagement in
mathematics. The significant influence of teaching practices and motivation suggests that classroom
interventions should prioritize instructional quality and the motivation of students. Teachers may use
student-centered activities, formative assessments, collaborative problem solving, and differentiated
instruction to improve engagement. In addition, strategies that strengthen self-efficacy and reduce test
anxiety, such as constructive feedback, goal setting, and supportive classroom environments, may
further promote engagement in mathematics learning. The results may also guide teacher preparation
programs and curriculum planners in developing practices that support motivation and engagement
among future mathematics educators.

5.2 Research Limitations

The study has several limitations that should be considered when interpreting the findings. First, the
sample size may not be sufficiently large or diverse to allow for generalization of the results to different
populations. Second, the use of self-reported questionnaire data may limit the accuracy of the findings,
as it may overlook contextual or external factors that could also influence student engagement. Third,
the relatively short data collection period may not adequately capture the long-term effects of student
engagement over time.

5.3 Suggestions and Direction for Future Research

In light of the study’s findings, several suggestions for future research are proposed. Future studies may
examine the effectiveness of student-centered teaching strategies, assessment methods, and
communication patterns in enhancing student engagement. It is also recommended to investigate
instructional approaches that can strengthen students’ intrinsic motivation, such as real-life applications,
collaborative learning activities, and goal-setting practices. Furthermore, research may explore the
impact of professional development programs on improving teaching practices and their subsequent
influence on student engagement. In addition, the effects of motivation support programs, including
mentorship, counseling, and recognition systems, on students’ self-efficacy and engagement should be
further studied. Finally, future research should consider other relevant factors that may affect student
engagement, such as parental involvement, peer influence, and the integration of technology in
mathematics learning.
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