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ABSTRACT

Teachers' use of technology in mathematics instruction strengthens students'
academic motivation and self-efficacy in mathematics learning. This study examined the
extent of teachers' technology use, students' academic motivation, and the mediating role
of self-efficacy. It was conducted in a private higher education institution in Ozamiz City.
Using an explanatory-correlational design with mediation analysis, data were collected
from 197 college students via stratified and simple random sampling within each stratum.
Data were collected using researcher-developed questionnaires and analyzed using Mean,
Standard Deviations, Spearman's Rank-Order Correlation, Stepwise Multiple Regression,
and General Linear Mediation Analysis. Results revealed that teachers' technology use was
practiced to a very great extent, while students demonstrated high self-efficacy and very
high academic motivation. Significant relationships were found among teachers'
technology use, students' academic motivation, and self-efficacy. The application of
mathematics across different contexts, instructional use of technology, and perseverance
in mathematics tasks significantly predicted students' academic motivation. Moreover,
students' self-efficacy partially mediated the relationship between teachers' technology use
and academic motivation. Purposeful technology integration in mathematics instruction
strengthens students’ motivation and confidence. Mathematics teachers may continue
integrating interactive digital tools in their lessons to enhance student’s engagement and
understanding.

Keywords: academic motivation, mathematics learning, mediation analysis, self-efficacy,
technology integration
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Chapter 1

INTRODUCTION

Rationale of the Study

Education in the twenty-first century has been transformed by digital technologies
that reshape how learners’ access, process, and apply knowledge (Ali et al., 2023). In
mathematics, once viewed as rigid and abstract, interactive tools, virtual simulations, and
structured digital lessons have enhanced students' understanding, engagement, and
achievement (St Omer et al., 2025). However, while technology is often credited with
revolutionizing learning, its role in sustaining academic motivation remains contested, as
access alone does not ensure increased motivation. Psychological factors, especially self-
efficacy, play a big role in how well students do in school. Self-efficacy affects how
students deal with problems, keep working hard, and stay confident (Aviory et al., 2025).

Technology is conceptualized not merely as tools or machines but as relational and
systemic entities that combine knowledge, artifacts, practices, and human-actor networks
to achieve practical goals (Hardwood & Eaves, 2022). Mathematics teachers have
increasingly adopted tools such as digital resources, including video presentations,
PowerPoint, interactive polling applications (such as Mentimeter), collaborative
whiteboards, and quizzes in gamification modes (such as Kahoot!), which have been used
to enhance engagement, feedback, and conceptual understanding. Studies have identified
a significant effect of Kahoot! on mathematics and offered a way to reduce potentially
harmful effects of excessive screen time (Pellas, 2024). Research on Mentimeter has also
demonstrated that student interaction increased or remained active through quizzes and

polls (Wulan & Sulisworo, 2024).



Across fields, research continuously shows how the incorporation of digital
technologies has changed teaching and learning. According to studies, learning
management systems, interactive tools, cloud computing platforms, and video-based
applications such as YouTube have become essential components of higher education,
offering adaptable opportunities for collaboration and knowledge access (Gause et al.,
2022).

However, how teachers incorporate digital technologies into their pedagogy
determines how well they work in math classes. According to Viberg et al. (2023), children
may receive fragmented education and struggle to balance tool-based and instructor-led
instructions if there are no common practices or teacher expertise. According to Graham et
al. (2021), math teachers in underdeveloped nations frequently use technology for routine
rather than transformative purposes, thereby limiting the pedagogical potential of the tool.
Technology has nevertheless been shown to increase learner engagement, provide active
and constructive activities, and enhance educational outcomes when implemented
effectively, despite challenges of infrastructure, training, and confidence (Wekerle et al.,
2022).

Studies in East Asia and Africa highlight that technology in mathematics education
is most effective when culturally aligned and supported by teachers. In East Asia, tools
such as embodied AR and computer vision apps have helped students think more clearly
about space, understand concepts more clearly, and become more interested in learning,
especially when used with scaffolded instruction (Na & Sung, 2025). Similarly, African
studies show that microlearning videos and adaptive practice platforms improve

mathematics achievement and interest when integrated with local curricula and teacher



facilitation. But these gains are tempered by ongoing equity issues, like limited access to
devices, connectivity, and teacher training. Notably, findings across both regions indicate
that motivation often mediates the link between technology use and achievement,
underscoring the importance of psychological and contextual factors in realizing
technology's learning benefits (Magbago et al., 2025).

Academic motivation plays a vital role as a key factor influencing mathematics
achievement and persistence. Motivation energizes students to work with difficult
mathematics concepts, apply adaptive strategies, and persist through mathematical failure.
Intrinsic motivation, identified regulation, and self-regulation have been associated with
better aspects of mathematics performance. In contrast, motivation has been identified as
an indicator of poor engagement and poor academic performance (Tran & Nguyen, 2021).

For example, in contexts where mathematics is a high-stakes subject, such as Sub-
Saharan Africa, motivation helps mediate the connection between instructional quality and
achievement (Arthur et al., 2022). Additionally, motivational constructs such as intrinsic
value, utility value, and test anxiety are important factors in whether learners value and
enjoy learning mathematics (Coti¢-Poturi¢ et al., 2024). Recently, motivational stimulation
in mathematics has been achieved through educational technologies, such as digital games,
with positive results compared to traditional mathematics instruction (Fadda et al., 2022).
While initiating engagement in learning can be facilitated by technology in this case, the
motivation to use digital tools over time means using more than technology; it means
fostering psychological resources to develop resilience and confidence in learning

mathematics.



A central psychological construct that links technology use and academic motivation
is self-efficacy. According to Bandura's social cognitive theory, self-efficacy is the belief
that you can perform certain tasks well (Schunk & DiBenedetto, 2022). In mathematics
education, self-efficacy has been found to directly predict persistence, learning
engagement, and achievement (Kaufmann et al., 2022). It also serves as a link between
teaching methods and academic results, especially in situations that need higher-order
reasoning and problem-solving (Li et al., 2021).

High self-efficacy in mathematics correlates with advanced learning strategies,
whereas low self-efficacy is associated with superficial strategies and the avoidance of
challenges (Zakariya et al., 2022). Importantly, studies highlight that interventions that
promote self-efficacy through visualization, cognitive activation, and mastery experiences
significantly improve learners' motivation and performance (Kohen et al., 2022). Thus, in
technology-supported environments, self-efficacy is not merely a personal trait but a
mediator that determines whether digital tools translate into motivational and academic
gains.

The growing use of digital tools in math class has changed how teachers teach and
how students learn, but not all teachers use them as much as others do. For example, a
teacher who is only using the technology for teaching purposes (such as presenting content
to students or managing the class) versus a teacher who is using it to engage their students
in student-centered learning. Even though digital tools are being used in math classes, most
students still do not pay attention about or are not interested in the subject. In field
observations of students using mathematics technology, there are degrees of confidence

and interest in learning mathematics when the use of technology is deemed meaningful.



However, prior research has investigated teachers' utilization of educational technology,
students' motivation in mathematics, and students' self-efficacy individually. Nonetheless,
there is a significant gap in the literature regarding the relationship among teachers'
educational technology use, students' self-efficacy, and students' academic motivation in
mathematics, especially in developing educational contexts. Thus, this study aimed to
address these gaps by conducting a study that explored an empirical gap, examining how
teachers' technology use could influence students' academic motivation in mathematics,
and whether students' self-efficacy influences this relationship.

The purpose of this study was to investigate the relationship between teachers'
technology use and students' academic motivation in mathematics learning, with a specific
focus on the mediating role of students' self-efficacy. Conducted in the context of higher
education, the study sought to determine whether teachers' use of educational technologies
directly influenced students' academic motivation or whether such effects were primarily
mediated through self-efficacy beliefs.

The present study is significant for advancing understanding of how teachers'
technology use influences students' academic motivation in mathematics learning, with a
focus on the mediating function of students' self-efficacy. Theoretically, the study may
contribute to the growing body of research on technology integration and motivational
theories by elucidating the psychological mechanisms underlying the relationships among
digital instructional practices, students' motivation, and learning outcomes. In practice, the
findings of this study may serve as a significant reference for educators in higher education
institutions on the effective integration of educational technologies that not only improve

instructional delivery but also bolster students' self-efficacy and motivation in



mathematics. The results may inform school administrators, curriculum developers, and
policymakers in formulating evidence-based programs and professional development

initiatives that promote technology-enhanced, motivation-driven mathematics instruction.

Theoretical Framework

This study was anchored in the Technology Acceptance Model by Davis (1989), the
Social Cognitive Theory by Bandura (1978), and the Self-Determination Theory by Deci
and Ryan (1985), which explained how teachers' technology use and students' self-efficacy
influenced students' academic motivation in mathematics learning.

The Technology Acceptance Model (TAM), introduced by Davis (1989), is an
explanatory theoretical framework that predicts and clarifies users' acceptance and usage
of new technologies. It posits that individuals' behavioral intention to use a system is
primarily determined by two key constructs: perceived usefulness (PU), defined as the
degree to which a person believes that using a particular technology can enhance their
performance, and perceived ease of use (PEOU), defined as the degree to which a person
believes that using the technology will be free of effort.

The Technology Acceptance Model (TAM) is highly relevant to the study as it
provides a strong theoretical foundation for understanding why teachers adopt and utilize
educational technologies in the classroom. TAM posits that individuals' acceptance and
actual use of technology are primarily influenced by their perceptions of its usefulness and
ease of use. In the context of this study, teachers' perceptions that technology enhances
instructional effectiveness (perceived usefulness) and is easy to implement in mathematics
teaching (perceived ease of use) can directly shape their level of technology integration.

These perceptions, in turn, influence teaching practices that may foster students'



engagement and academic motivation. Furthermore, TAM accounts for external variables,
such as self-efficacy, which can affect how users perceive and adopt technology. This
aligns with the study's focus on self-efficacy as a mediating factor, suggesting that both
teachers' and students' confidence in using technology can strengthen the relationship
between technology use and academic motivation. Thus, TAM not only explains teachers'
technology adoption behavior but also supports the proposed mechanism through which
technology use impacts students' motivation in mathematics learning.

In mathematics classes, these perceived attributes should help students stay engaged,
provide them with instructional resources, and increase learning efficiency (Hwang et al.,
2023). As a result of their positive experiences with technology, students may find that
mathematics is more relevant, more accessible, and ultimately more manageable, which is
expected to increase motivation for learning and academic achievement. Recognized as a
simple yet empirically supported model, TAM has been widely used across fields such as
education, business, healthcare, and e-commerce, serving as a foundational framework in
information systems research to understand the factors driving technology adoption (Wang
etal., 2025).

Linus et al. (2025) assessed online instructional tools among Nigerian students
studying education. They found a strong positive relationship among perceived usefulness,
perceived ease of use, and behavioral intention to use these tools. Barz et al. (2024) have
expanded the Technology Acceptance Model (TAM) for German-speaking university e-
learners by introducing self- regulated learning and technology affinity as external
variables that significantly influence perceived usefulness (PU) and perceived ease of use

(PEOU), which, in turn, influence attitude and use intention—using an AR app for



educational purposes. Celayir et al. (2025) found that TAM constructs such as PU and
PEQU strongly influenced attitude and intent to use AR learning applications. Finally,
recent work from Saudi Arabia integrated social support theory with TAM and found that
educational and emotional social support directly increased students' behavioral intentions
through PU and PEOU with digital learning technologies (Alshammari & Alkhwaldi,
2025).

The Social Cognitive Theory (SCT), established by Bandura (1978), is a learning and
psychological theory that emphasizes how personal and environmental factors interact with
some behaviors to shape human functioning. An essential concept in SCT is reciprocal
determinism. This means individuals are simultaneously products and producers of their
environment. Self-efficacy, or an individual's belief in their ability to organize their
thoughts and actions to complete a task or achieve a desired outcome, is also an important
concept in SCT. People learn and build knowledge, skills, and behaviors by observing
others and assessing the outcomes of their actions, through mechanisms such as
observational learning, modeling, and reinforcement. SCT also describes the cognitive
ability to regulate behavior, and it is believed that factors such as expectations, goals, and
perceived control will influence an individual's behavior and motivation. SCT has been
widely used to study educational, health, organizational behavior, and technology
adoption, furthering understanding of how individuals learn and adapt in social
environments.

Social Cognitive Theory (SCT) was highly relevant to the study as it emphasized the
dynamic interaction between personal factors, behavior, and environmental influences in

shaping learning outcomes. SCT highlights self-efficacy as a central construct that



determines individuals' motivation, effort, and persistence in performing tasks. In this
study, teachers' use of technology serves as an environmental factor that can influence
students' learning experiences and engagement in mathematics. When teachers effectively
integrate technology, they can model positive learning behaviors, provide interactive
opportunities, and create supportive learning environments that enhance students'
confidence in their mathematical abilities. This increased sense of self-efficacy, in turn,
can lead to higher levels of academic motivation. Moreover, SCT explains how students
learn not only through direct instruction but also through observation and interaction,
suggesting that exposure to technology-rich instruction can shape their attitudes and beliefs
about learning mathematics. Therefore, SCT provides a strong theoretical basis for
understanding how teachers' technology use can indirectly influence students' academic
motivation through the mediating role of self-efficacy.

Bandura's Social Cognitive Theory (1978) proposes that self-efficacy, the belief one
can succeed at a task, is a significant predictor of behavior, effort, and persistence.
Experiencing mastery, being persuaded verbally, learning vicariously, and reducing
anxiety create self-efficacy. Technology has the potential to create these experiences for
students in mathematics education. Technology can foster mastery through active learning
experiences, immediate feedback, modeling problem-solving strategies, and scaffolding.
These experiences contribute to students developing self-efficacy in mathematics,
motivating them to persist through challenging assignments, to exert effort, and to remain
engaged in mathematics.

In 2025, mixed-methods e-learning research reported that technological self-efficacy

and intrinsic motivation were strong predictors of the use of digital strategies and overall
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satisfaction, underscoring the significance of SCT constructs in tech- enabled learning
contexts (Mekheimer, 2025). Path-analytic research with high school students in Ethiopia
indicated that SCT- based constructs, including peers' academic norms, aspirations, and
socialization, indirectly influenced engagement through self-efficacy and outcome
expectations (Woreta et al., 2025). Finally, a recent empirical synthesis of the literature
emphasized that self-efficacy and academic performance impact one another reciprocally.
This evidence demonstrates the bidirectional influence that is central to reciprocal
determinism (Honicke et al., 2023).

To support this idea, the Self-Determination Theory (Deci & Ryan, 1985) argues that
fulfilling three psychological needs - autonomy, competence, and relatedness - affects both
students' intrinsic motivation and extrinsic motivation. Educational technology can
improve competence through targeted feedback and supported practice, foster autonomy
by providing students a choice in pacing and direction, and promote relatedness through
collaborative engagement. Such positive climates in the math classroom promote students'
sense of competence and relatedness, leading to both extrinsic (e.g., achievement goals and
incentives) and intrinsic motivation (e.g., interest and happiness).

Self-Determination Theory (SDT), developed by Edward L. Deci and Richard M.
Ryan, was highly relevant to the study as it provided a comprehensive framework for
understanding students' intrinsic and extrinsic motivation in learning contexts. SDT posits
that individuals are more likely to be motivated and engaged when three basic
psychological needs are satisfied: autonomy, competence, and relatedness. In the context
of mathematics learning, teachers' effective use of technology can support autonomy by

allowing students to explore concepts independently, competence by providing immediate
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feedback and interactive learning tools, and relatedness through collaborative digital
activities.

Shank et al.'s (2024) research developed an online Algebra 2 unit informed by SDT,
which increased students' perceptions of competence and relatedness and increased
motivation to learn mathematics. At the same time, Chiu et al. (2023) looked at instructor
and Al-chatbot interactions that met students' relatedness and autonomy needs in tech-
mediated classrooms and found that motivation was influenced. Furthermore, a meta-
analysis by Wang et al. (2024) examining SDT-based interventions consistently found that
need-supportive environments effectively increased intrinsic and autonomous motivation
across various educational contexts.

Conceptual Framework

This paper considered teachers' technology use as the independent variable,
students' academic motivation as the dependent variable, and self-efficacy as the mediating
variable.

Teachers' Technology Use. Teachers' technology use refers to the intentional,
knowledge-driven use of technological devices, platforms, and resources in their teaching
practice. This includes the use of devices such as computers, tablets, and interactive
whiteboards, as well as software such as learning management systems, presentation tools,
and educational applications, to support teaching and learning. Through these technologies,
teachers can facilitate learning objectives, manage classroom interactions, provide
feedback, and personalize instruction (Raave et al., 2024). In today's digitally driven
educational environment, technology use has become a key component of effective

teaching. Research shows that teachers' knowledge and competence significantly influence
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the successful integration of technology in the classroom (Maulet et al., 2024), while the
evolving educational landscape has shifted teachers' roles from traditional facilitators to
innovators who foster interactive and student-centered learning experiences (Safitri et al.,
2024).

Instructional Use of Technology. Mathematics teachers' effective use of technology

in the classroom largely depends on their Technological Pedagogical Content Knowledge
(TPACK), which enables them to integrate digital tools in meaningful, pedagogically
sound ways (Dockendorff & Zaccarelli, 2024). Teachers with strong TPACK are more
likely to utilize dynamic applications such as GeoGebra to enhance students' conceptual
understanding. However, the successful implementation of technology is often hindered by
limited access to resources, insufficient training, and inadequate infrastructure (Bueno et
al., 2021). Despite these barriers, research highlights that when technology is effectively
integrated into pedagogy, it can significantly improve students' engagement, promote
inquiry-based learning, and enhance achievement in mathematics (Boadu & Boating,
2024). Furthermore, the integration of digital tools supports the development of interactive
and student-centered learning environments (Zhu et al., 2021), while technology-supported
instruction has become increasingly essential in both online and blended learning contexts,
particularly in reshaping teaching practices and strengthening teacher—student interaction
during and beyond the pandemic (Sum & Oancea, 2022).

Engagement and Motivation through Technology. Engagement and motivation

through technology refer to the extent to which digital tools and learning environments
promote students' active participation (behavioral), interest and enthusiasm (emotional),

and deep thinking (cognitive), ultimately sustaining their motivation to learn. Technology
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supports these dimensions by offering interactive, adaptive, and immersive experiences
such as gamified platforms, real-time feedback, collaborative tools, and augmented
features. Empirical studies show that gamified learning environments significantly enhance
students' emotional and behavioral engagement (Hellin et al., 2023), while educational
technologies more broadly foster active learning, communication, and higher-order
thinking skills (Godsk & Magller, 2024). Additionally, interactive technologies have been
found to improve students' motivation and knowledge retention, particularly in online
learning contexts (Guafia-Moya et al., 2024). Recent research further confirms that
technological innovations increase motivation and academic achievement by creating
engaging and adaptive learning experiences (Mustamin et al., 2025).

Assessment and Feedback through Technology. Assessment and feedback through

technology involve the use of digital tools and platforms to evaluate student learning while
providing immediate, individualized, and actionable feedback that supports learning
development. Educators use technologies such as online quizzes, formative assessments,
peer-review systems, and progress-tracking software to monitor student performance and
deliver real-time feedback. Research indicates that digital feedback has a medium-to-strong
positive effect on student learning outcomes, particularly when it is detailed and
explanatory (Cai et al.,, 2023). Similarly, digital assessment tools support formative
feedback that enhances students' self-regulation and learning achievement (Gikandi, 2021),
while learning analytics platforms help teachers monitor progress and adjust instruction
based on real-time data (Ifenthaler & Yau, 2022). Moreover, online formative assessment
practices have been shown to strengthen student engagement and understanding by

fostering continuous feedback between teachers and learners (Broadbent, 2024).
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Accessibility and Support through Technology. Accessibility and support through

technology refer to the provision of digital tools, systems, and institutional practices that
ensure equitable learning opportunities for all students, particularly those with diverse
needs. This includes assistive technologies such as screen readers, magnifiers, and speech-
to-text tools, as well as universally designed learning materials, reliable internet access,
appropriate devices, and institutional support such as training and inclusive policies.
Recent literature indicates that while higher education institutions are increasingly
evaluated for their efforts to create inclusive online learning environments, many still face
challenges in fully implementing accessibility standards (Lomellini et al., 2025). Empirical
studies further show that assistive and adaptive technologies significantly improve students
with disabilities' and diverse learners' access to learning resources (Kumar & Pal, 2025).
In addition, learning management systems and mobile-based platforms enhance academic
support by enabling flexible, anytime access to instructional content (Verma & Mathur,
2026). Furthermore, integrating Universal Design for Learning (UDL) with digital
technologies enhances accessibility by providing multiple means of engagement,
representation, and expression for learners (Wang & Sanchez, 2025).

Academic Motivation in Mathematics Learning. Students’ academic motivation

refers to the psychological processes that initiate, direct, sustain, and regulate students'
engagement in learning activities toward achieving desired outcomes. Academic
motivation is dynamic and shaped by students' beliefs, such as self-efficacy, goals, and
values, as well as by contextual factors, such as teacher support and classroom climate. It
is reflected in outcomes such as persistence, performance, and well-being. It is widely

recognized as a strong predictor of academic achievement across learning contexts (Lo et



15

al., 2022). Furthermore, supportive teaching strategies and technology-enhanced learning
environments help sustain students' motivation and engagement (Habib et al., 2025), while
higher levels of academic motivation are associated with improved self-regulation, deeper
cognitive processing, and better academic outcomes (Wang et al., 2024).

Intrinsic Motivation. Intrinsic motivation in mathematics refers to engaging in

learning activities because they are interesting, enjoyable, and inherently rewarding.
Recent studies highlight intrinsic motivation as an essential component of students'
motivational profiles in mathematics (Hossein-Mohand, 2023). Empirical evidence further
shows that intrinsic motivation, driven by interest and personal satisfaction, is strongly
linked to deeper cognitive engagement and improved academic performance (Alharfi &
Alamer, 2026). In addition, autonomy-supportive learning environments significantly
enhance intrinsic motivation, leading to greater participation and achievement (Soe et al.,
2025), while instructional practices that emphasize curiosity, relevance, and mastery-
oriented goals further strengthen students' intrinsic motivation (Smith 11, 2024).

Extrinsic Motivation. Extrinsic motivation in mathematics refers to learning driven

by external factors such as grades, rewards, or approval. While it can increase short-term
engagement, its long-term effectiveness depends on how it is structured and whether it
supports autonomy and internalization of value (Mula et al., 2024). Grades and feedback
remain strong influences on student performance (Gabriel et al., 2025), but well-designed
instructional environments and educational technologies can help shift extrinsic motivation
into more self-determined forms, improving persistence and outcomes (Bandara &

Hettiwaththage, 2025).
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Task Value and Relevance. Task value and relevance refer to students' evaluations of

mathematics tasks as meaningful, useful, interesting, and worth the effort, according to
expectancy-value theory. These perceptions strongly influence motivation, leading to
greater effort, persistence, and willingness to pursue more challenging mathematics
courses. Research shows that when learning tasks are contextualized in real-life or
professional settings, students' perceived task value increases, leading to higher
engagement and greater effort in problem-solving (Rach & Schukajlow, 2024). Similarly,
task value is a key motivational construct that significantly predicts students' engagement
and academic achievement by shaping their willingness to invest effort in learning
activities (Yurt, 2025). Studies grounded in expectancy-value theory further confirm that
when students perceive academic tasks as aligned with their personal goals or future
careers, their motivation and performance improve (Eccles & Wigfield, 2023). In addition,
instructional strategies that emphasize real-world applications of content have been shown
to enhance perceived task value and sustain students' engagement in learning (Stutzman,
2026).

Persistence and Effort. Persistence and effort refer to the behavioral and volitional

dimensions of motivation, specifically the extent to which students continue working on
mathematics tasks despite difficulty and the amount of energy they invest in learning.
These factors are strong predictors of mathematics achievement and often serve as a bridge
between motivational beliefs and academic performance. However, research notes that
students may experience early declines in motivation or "motivation shock," which can
negatively affect persistence unless appropriate instructional support is provided (Benden

& Lauermann, 2022). Studies show that students with higher persistence are more likely to
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achieve better academic outcomes and overcome learning challenges effectively (Kausar
& Haroon, 2025). In addition, effort regulation is strongly shaped by motivational beliefs
such as self-efficacy and task value (Bembenutty et al., 2024), while supportive and
technology-enhanced learning environments have been found to strengthen students'
persistence by making tasks more engaging, interactive, and manageable (Greenspon,
2023).

Students' Self-Efficacy. Self-efficacy was first mentioned as a concept by Bandura
(1977; 1986) and refers to individuals' beliefs in their capabilities to organize and execute
the courses of action required to achieve a given level of performance, the belief in "how
well one can execute courses of action required to manage prospective situations” (Lopez-
Garrido, 2023). When applied in educational contexts, this construct is often called
academic self-efficacy. It simply refers to students' beliefs in their ability to complete
educational tasks and fulfill educational performance goals (Yokoyama, 2024). Research
indicates that self-efficacy, as a construct, makes a strong prediction of students'
engagement, persistence, motivation, and achievement across contexts (Miao et al, 2025).

Confidence in Solving Mathematical Problems. Mathematics problem-solving

confidence refers to students' domain-specific belief in their ability to successfully solve
particular types of mathematical problems. As a component of self-efficacy, it influences
task selection, persistence, and the choice of problem-solving strategies. Students with
higher confidence are more likely to engage with challenging problems and persist when
encountering difficulties. Research shows that instructional interventions that provide
mastery experiences, such as technology-enhanced tools with dynamic visualization and

adaptive practice, can effectively strengthen students' problem-solving confidence
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(Zakariya, 2022). In addition, studies indicate that students with higher confidence
demonstrate greater persistence and resilience when solving mathematical problems (Asare
et al., 2025). Empirical findings further confirm that mathematics self-efficacy strongly
predicts problem-solving performance, as confident learners are more likely to apply varied
strategies and explore multiple solution paths (Zhang et al., 2025). Moreover, instructional
practices that incorporate scaffolding, feedback, and structured opportunities for success
significantly enhance students' confidence in solving complex mathematical tasks (Sandal
& Sperle, 2024).

Perseverance in Mathematics Tasks. Perseverance in mathematics refers to students'

sustained effort in continuing to work through challenges and obstacles in problem-solving
tasks. It is closely linked to self-efficacy, as students with higher confidence in their
abilities are more likely to persist and invest greater effort in difficult tasks. Research
distinguishes perseverance from related constructs such as grit and persistence, but
consistently finds that these traits are strongly associated with engagement and
mathematics achievement (Datu et al., 2023). Studies show that students who demonstrate
greater perseverance tend to achieve higher mathematics performance and develop deeper
conceptual understanding (DiNapoli, 2023). In addition, self-regulated learning research
indicates that perseverance is shaped by motivational beliefs, including self-efficacy, task
value, and goal orientation (Kitsantas et al., 2025). Furthermore, supportive and
technology-enhanced instructional environments promote perseverance by providing
structured guidance, incremental success experiences, and immediate feedback during

problem-solving (Lee et al., 2026).
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Application of Mathematics in Different Contexts. The application of mathematics

across contexts refers to students' beliefs in their ability to transfer mathematical
knowledge to real-world, interdisciplinary, and problem-solving situations. This form of
self-efficacy influences whether students initiate transfer tasks and how they regulate their
thinking when applying mathematics beyond the classroom. Recent research indicates that
technology-based tools, such as simulations and data analysis, help strengthen students'
confidence in using mathematics across contexts by providing authentic and meaningful
learning experiences (Granello et al., 2025). Similarly, contextualized mathematics
instruction that connects lessons to real-life situations in science and professional fields has
been shown to improve student engagement and achievement (Akmad, 2025). In addition,
exposure to interdisciplinary applications across engineering, economics, and technology
enhances students’ mathematical reasoning skills (Goos et al., 2023). Moreover, engaging
students in real-world problem-solving tasks strengthens their ability to transfer
mathematical knowledge across contexts, leading to deeper learning and better retention

(Anugraheni et al., 2025).

Self-Regulation in Mathematics Learning. Self-regulation in mathematics learning
refers to students' ability to plan, monitor, and manage their cognitive processes, strategies,
and emotions while engaging in mathematical tasks. It is closely linked to self-efficacy:
students with higher confidence are more likely to set goals, apply effective strategies, and
sustain attention, and successful self-regulated learning further strengthens their sense of
efficacy. Recent studies show that self-regulatory training and technology-supported tools,
such as platforms providing guided planning, formative feedback, and metacognitive

prompts, enhance both self-regulation and domain-specific self-efficacy (Owolabi &
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Owolabi, 2024). Research further indicates that self-regulated learners in mathematics are
more capable of setting goals, selecting appropriate strategies, and persisting in complex
problem-solving tasks (Kitsantas et al., 2025). In addition, metacognitive awareness and
strategic planning have been found to significantly improve students' mathematical
problem-solving performance (Kusuma et al., 2022). Moreover, strong self-regulation
skills are consistently associated with higher academic achievement and deeper conceptual

understanding in mathematics (Xu et al., 2025).
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Statement of the Problem

This study examined the extent of teachers' technology use, students' academic
motivation in mathematics learning, and the mediating role of students' self-efficacy. It was
conducted at a private higher education institution during the School Year 2025-2026. It
sought answers to the following questions:

1. What is the extent of teachers' technology use in mathematics learning in terms of
instructional use of technology, engagement and motivation, assessment and feedback, and
accessibility and support through technology?

2. What is the level of students' self-efficacy in mathematics learning in terms of their
confidence in solving mathematical problems, perseverance in mathematics tasks,
application of mathematics in different contexts, and self-regulation in mathematics
learning?

3. What is the level of students' academic motivation in mathematics learning in
terms of their intrinsic motivation, extrinsic motivation, task value, relevance, and
persistence and effort?

4. Is there a significant relationship between the extent of teachers' technology use
and the level of the students' self-efficacy in mathematics learning?

5. Is there a significant relationship between the levels of students' self-efficacy and
academic motivation in mathematics learning?

6. Is there a significant relationship between the extent of teachers' technology use
and the level of students' academic motivation in mathematics learning?

7. What are the predictors of students' academic motivation in mathematics learning?
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8. What is the mediating effect of students' self-efficacy in the relationship between
teachers' technology use and students' academic motivation in mathematics learning?
Null Hypotheses

Ho:: There is no significant relationship between the extent of teachers' technology
use and the level of students' self-efficacy in mathematics learning.

Hoz: There is no significant relationship between the levels of students' self-efficacy
and academic motivation in mathematics learning.

Hos: There is no significant relationship between the extent of teachers' technology
use and the level of students' academic motivation in mathematics learning.

Hoa: Teachers’ technology use and students’ self-efficacy. There are no predictors of
students' academic motivation in mathematics learning.

Hos: Students' self-efficacy does not significantly mediate the relationship between

teachers' technology use and students' academic motivation in mathematics learning.



Chapter 2

RESEARCH METHODOLOGY

Design

This quantitative study employed an explanatory correlational research design with
mediation analysis to examine the relationship between teachers' technology use and
students' academic motivation in mathematics learning, with a focus on the mediating role
of students' self-efficacy. An explanatory correlational design, a quantitative, non-
experimental approach, determined the degree, direction, and strength of association
among variables using statistical techniques such as correlation, regression, or PLS-SEM
(Agormedah, 2025). Mediation analysis, on the other hand, explored how or why an
independent variable influenced a dependent variable through an intervening variable
(Abrar et al., 2024). This design was appropriate because it assessed teachers' extent of
technology use, students' academic motivation, and the extent to which students' self-

efficacy mediated the relationship between the two variables in mathematics learning.

Settings

The study was conducted at a distinguished private, non-sectarian higher education
institution in Ozamiz City, Misamis Occidental, Philippines. Recognized in 2024 with 1SO
21001:2018 certification and as the only Autonomous Higher Education Institution in
Misamis Occidental and Northwestern Mindanao, the institution was known for academic
excellence, inclusivity, and continuous improvement. With its strong integration of

educational technologies in mathematics instruction and emphasis on student development,
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the university provided an ideal setting to examine how teachers' technology use influenced

students' academic motivation and how students' self-efficacy mediated this relationship.

Respondents

The study's respondents were 197 college students enrolled in Mathematics 1 subject.
They were selected through stratified random sampling. They were selected from 403 total
population of college students enrolled in the subject during the first semester of the
Academic Year 2025-2026. Using the Raosoft sample size calculator, the target sample
size was 197 college students. The selection criteria included the following: (1) students
officially enrolled during Academic Year 2025-2026; (2) taking the Mathematics 1
subject; and (3) gave informed consent to participate in the study. Before conducting the

study, the researcher ensured that all these criteria were met.

Instruments

The following were the research instruments used in gathering the data:

A. Teachers’ Technology Use Questionnaire. The researcher-made instrument was
designed to assess the extent of teachers' technology use in Mathematics. It included four
constructs: instructional use of technology, engagement and motivation, assessment and
feedback, and accessibility and support through technology. The questionnaire contained
five indicators per construct and employed a five-point Likert scale. The instrument was
validated with experts and pilot-tested with selected respondents not included in the study.

Cronbach's alpha (o = 0.918) indicated that it was highly reliable for use in the study.



In assessing the teachers' extent of technology use, the following scale was used:

Responses
5 — Always (A)
4 — Often (O)
3 —Sometimes (S)

2 —Rarely (R)

1- Never (N)

Continuum

4.20-5.00

3.40-4.19

2.60 - 3.39

1.80-2.59

1.0-1.79

Interpretation

Very Great Extent (VGE)
Great Extent (GE)
Moderate Extent (ME)

Less Extent (LE)

Least Extent (LEE)
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B. Students’ Self-Efficacy Questionnaire. The researcher-made instrument was

highly reliable for use in the study.

In assessing students' level of self-efficacy, the following scale was used:

Responses
5 — Strongly Agree (SA)
4 — Agree (A)
3 —Neutral (N)
2 —Disagree (D)

1 —Strongly Disagree (SD)

Continuum

4.20-5.00

3.40-4.19

2.60 - 3.39

1.80 - 2.59

1.0-1.79

Interpretation
Very High (VH)
High (H)
Moderate (M)
Low (L)

Very Low (VL)

developed to assess students' self-efficacy in mathematics learning. It included four
constructs: confidence in solving mathematical problems, perseverance in mathematics
tasks, application of mathematics in different contexts, and self-regulation in mathematics
learning. The questionnaire contained five indicators per construct and employed a five-
point Likert scale. The instrument was validated with experts and pilot-tested with selected

respondents not included in the study. Cronbach's alpha (o = 0.948) indicated that it was
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C. Students’ Academic Motivation Questionnaire. The researcher-designed
instrument was developed to evaluate students' academic motivation in mathematics
learning. It included four constructs: intrinsic motivation, extrinsic motivation, task value
and relevance, and persistence and effort. The questionnaire contained five indicators per
construct and used a five-point Likert scale. The instrument was validated with experts and
pilot-tested with selected respondents not included in the study. Cronbach's alpha (o =
0.950) indicated that it was highly reliable for use in the study.

In evaluating the students' level of academic motivation, the following scale was

used:
Responses Continuum Interpretation
5 — Strongly Agree (SA) 4.20-5.00 Very High (VH)
4 — Agree (A) 3.40-4.19 High (H)
3 —Neutral (N) 2.60 —3.39 Moderate (M)
2 —Disagree (D) 1.80 -2.59 Low (L)
1-Strongly Disagree (SD) 1.0-1.79 Very Low (VL

Data Gathering Procedure

Before gathering the data, the researcher sought permission from the Dean of the
Graduate School of Misamis University to conduct the study. After approval was obtained,
the researcher requested permission from the Department of Student Affairs and Services
and from the Mathematics 1 instructors to survey the selected respondents. After obtaining
the necessary approvals, the researcher prepared the consent form for the respondents and

explained the study's importance to them. Data collection was conducted within the school
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premises only. The researcher used Google Forms to gather the data. That were tallied for

statistical analysis. Interpretation of the results followed.

Ethical Consideration

The MU-Research Ethics Committee reviewed the study before data collection.
Participation was voluntary, and respondents were assured that they would not be harmed
in any way. Participants' dignity was prioritized, and confidentiality and anonymity were
ensured. The researcher avoided deception and misrepresentation of the study's objectives
and declared any affiliations, funding sources, or potential conflicts of interest.

The respondents were asked to sign an informed consent form as proof of their
voluntary participation. They were informed that they could withdraw from the study at
any time. They also were assured that only the researcher could access to the collected data
and that the research data would be discarded six months after the research findings were

presented to the Thesis Committee.

Data Analysis

The following statistical tools were used in analyzing the data:

Mean and Standard Deviation. These tools were used to determine the extent of
teachers' technology use, the level of the students' self-efficacy, and academic motivation
in mathematics learning.

Spearman Rank-Order Correlation (Spearman's rho). This tool was used to test the
significant relationships among teachers' technology use and students' self-efficacy;
students' self-efficacy and academic motivation; and teachers' technology use and students’

academic motivation in mathematics learning, despite the data not being normal.
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Stepwise Multiple Regression Analysis. This tool was utilized to identify which
variables significantly predicted students' academic motivation in mathematics learning
and to ensure compliance with multicollinearity assumptions by meeting the Variance
Inflation Factor (VIF) criterion of less than 5.

General Linear Mediation Analysis. This tool was used to test the mediating effect
of students' self-efficacy on the relationship between teachers' technology use and students'

academic motivation in mathematics learning.



Chapter 3

RESULTS AND DISCUSSION

Extent of the Teachers’ Technology Use

Table 1 presents the respondents' perceptions of the extent of teachers' technology
use in mathematics instruction. The overall result revealed that teachers' technology use
was practiced to a very great extent (M = 4.25, SD = 0.80). This indicates that teachers
widely integrated technological tools in their instructional practices and learning activities.
The finding suggests that digital technologies have become an essential component of
teaching, enabling teachers to enhance lesson delivery, improve student engagement, and
facilitate access to learning resources.

Technology use in education refers to the integration of digital tools, platforms, and
resources to support teaching, learning, and classroom management. It plays a significant
role in enhancing instructional delivery, improving student engagement, and facilitating
access to learning materials. The overall result suggests that teachers are actively
integrating technological tools across various aspects of teaching, including instructional
use, engagement and motivation, and accessibility and support. When teachers effectively
utilize technology in instructional activities, engagement strategies, and accessibility of
learning resources, it can contribute to more interactive, efficient, and meaningful learning
experiences for students. Moreover, teachers' ability to integrate technology in these
domains reflects their adaptability and competence in responding to the demands of
modern education, where digital resources play an essential role in supporting effective

teaching and learning.
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It is shown that teachers' technology use in mathematics learning, particularly in
instructional use was to a very great extent (M = 4.42, SD = 0.75). This indicates that
technology was strongly integrated into lesson delivery and classroom instruction.
Teachers consistently use digital tools such as presentations, videos, simulations, and
interactive applications to explain mathematical concepts and demonstrate procedures
more clearly. Through these tools, lessons became more organized, visual, and engaging,
which helps students better understand complex mathematical ideas. The integration of
technology also encouraged active participation and increases students' interest in learning
mathematics by allowing teachers to present content in more interactive and meaningful
ways. This result suggests that teachers recognized the value of technology in enhancing
the effectiveness of mathematics instruction and supporting students' learning experiences.

Teachers' use of technology for accessibility and support was practiced to a very great
extent (M = 4.36, SD = 0.82). This result suggests that teachers actively used digital tools
to make learning materials more accessible and to provide continuous support to their
students. Through online platforms, learning management systems, messaging
applications, and shared digital resources, teachers distributed lesson materials,
assignments, and additional references that students can access anytime. It allowed students
to review lessons and study at their own pace, even outside the classroom.

Technology enables teachers to communicate more easily with students by
answering questions, giving clarifications, and providing guidance when needed. As a
result, students can receive timely assistance with their academic concerns. Overall, the
use of technology for accessibility and support extends learning opportunities beyond the

classroom and creates a more flexible, supportive learning environment for students. This
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continuous access to support also helps students stay engaged and better manage their
learning progress.

Also, teachers' use of technology as to engagement and motivation was practiced to
a very great extent (M = 4.34, SD = 0.84). This result indicates that teachers intentionally
used a variety of digital tools to make mathematics lessons more interesting and engaging
for students. By using multimedia presentations, educational videos, online quizzes, and
gamified learning platforms, teachers could create a more interactive learning environment
that captures students' attention. These technologies allowed students to actively participate
in online discussions, collaborative tasks, and problem-solving exercises, making the
learning process more dynamic. As a result, students became more motivated to take part
in classroom activities and show greater interest in learning mathematics. The integration
of these digital tools supported student-centered learning, where learners were encouraged
to interact, explore ideas, and work together, leading to deeper engagement and a more
meaningful learning experience.
Among all the constructs, teachers' use of technology as to assessment and feedback was
to a great extent (M = 3.89, SD = 1.20). This indicates that while teachers used technology
to evaluate students' learning and provide feedback, its integration was not as strong
compared to other areas of technology use. Some teachers might still rely on traditional
paper-and-pencil tests, written assignments, and manual checking when assessing students'
performance. As a result, the use of digital tools such as online quizzes, automated
assessments, and digital feedback platforms might not yet be fully maximized.

However, integrating technology in assessment can help teachers check students'

understanding more efficiently and provide quicker feedback that supports learning
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improvement. Therefore, the results suggest the need to further encourage and strengthen
the use of digital assessment tools so that teachers can monitor student progress more
effectively and provide timely, meaningful feedback to support students' learning in
mathematics.

Teachers' integration of digital technology in mathematics education plays an
important role in improving instructional practices, increasing student engagement, and
enhancing learning outcomes. Studies from 2020 to 2024 show that digital tools such as
GeoGebra, augmented reality, and Al-supported applications help students better
understand mathematical concepts and promote active, student-centered learning
(Amaludin et al., 2024). When effectively implemented, technology integration is
associated with higher academic achievement, deeper conceptual understanding, and
increased student motivation (Hidayat & Firmanti, 2024). In the Philippine context,
research also found that teachers' high level of technology integration is significantly
related to greater student engagement and improved academic performance, highlighting
the importance of digital pedagogy (Cajandig & Saliao, 2025). Similarly, teachers in
Botswana reported positive perceptions of classroom technology use, emphasizing that
teacher readiness and effective instructional strategies are essential for successful
technology integration (Thabologo & Keganneng, 2025).

Overall, teachers exhibit a high level of technology integration in mathematics
instruction, particularly in instructional use, engagement and motivation, and accessibility
and support through technology. However, the use of technology for assessment and
feedback remains an area for improvement. Strengthening teachers' competencies in

technology-based assessment can enhance the monitoring of student progress and provide
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timely, personalized feedback that supports learning improvement. The strategic
integration of digital assessment platforms, adaptive learning systems, and learning
analytics enables teachers to identify learning gaps, provide targeted support, and foster
deeper understanding in mathematics. By utilizing online quizzes, interactive platforms,
and learning management systems, teachers can help students quickly recognize errors,
track their progress, and refine problem-solving strategies. Enhancing the use of these
technologies ensures that feedback becomes continuous, meaningful, and reflective,
fostering sustained engagement, self-reflection, and improved learning outcomes.

Table 1

Extent of the Teachers’ Technology Use

(n=197)
Constructs M SD Interpretation
Instructional Use of Technology 4.42 0.75 Very Great Extent
Engagement and Motivation through Technology 4.34 0.84 Very Great Extent
Assessment and Feedback through Technology 3.89 1.20 Great Extent

Accessibility and Support through Technology 4.36 0.82 Very Great Extent
Overall Extent of Teachers’ Technology Use 4.25 0.80 Very Great Extent

Scale: 4.20-5.00(Very Great Extent); 3.40-4.19 (Great Extent); 2.60-3.39 (Moderate
Extent); 1.80-2.59 (Less Extent); 1.0-1.79 (Least Extent)

Level of the Students’ Self-Efficacy

Table 2 shows that students demonstrated a high level of self-efficacy (M = 4.18, SD
= 0.67). This indicates that they generally had strong confidence in their ability to
successfully perform mathematical tasks. A high level of self-efficacy suggests that
students feel capable of handling mathematical challenges and believe that they can
succeed through effort and appropriate learning strategies. This confidence encourages
active participation, sustained effort, and resilience in overcoming academic challenges,
which ultimately supports improved learning experiences and better academic performance

in mathematics.
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Students' self-efficacy refers to learners' belief in their ability to successfully perform
academic tasks and overcome learning challenges. It plays an important role in shaping
students’ motivation, persistence, and overall academic performance. When students
believe that they are capable of accomplishing academic tasks, they are more likely to
approach challenging activities with determination, apply appropriate learning strategies,
and remain persistent despite difficulties. Feeling confident in their abilities enables
students to actively participate in classroom activities, exert greater effort in completing
tasks, and maintain a positive attitude toward learning. This sense of competence and
capability can strengthen students’ engagement and ultimately improve academic
performance and success in mathematics.

It was shown that students had a very high level of self-efficacy in terms of
application of mathematics in different contexts (M=4.31, SD=0.74). This indicates that
students were confident in their ability to apply mathematical concepts and skills in a range
of situations beyond routine classroom exercises. They believed that they could apply what
they had learned in mathematics to solve real-life problems, analyze situations, and make
logical decisions. Such confidence suggests that students not only understood
mathematical procedures but also recognized how these concepts can be applied in
practical, meaningful ways, such as in daily activities, problem-solving tasks, or future
career-related situations.

When students feel capable of applying mathematics in different contexts, they are
more likely to participate actively in learning activities, approach complex problems with
confidence, and explore multiple strategies to arrive at solutions. This strong belief in their

ability to apply mathematical knowledge also encourages deeper understanding,
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strengthens problem-solving skills, and promotes greater engagement in learning
mathematics. As a result, students with high self-efficacy in applying mathematics are
better prepared to use mathematical thinking effectively both in and out of the classroom.

Itis also revealed that the respondents had a high level of self-efficacy regarding self-
regulation in mathematics learning (M = 4.17, SD = 0.76). The finding indicates that
students generally believe in their ability to manage and control their own learning
processes. Self-regulation involves setting goals, organizing study time, monitoring
understanding, and applying strategies to improve performance. Students feel confident in
planning their learning activities, staying focused on tasks, and adjusting when they
encounter difficulties in mathematical concepts. However, a high result could indicate that
some students still experienced challenges in consistently regulating their learning
independently, such as difficulties with time management, maintaining focus, or applying
effective study strategies. Thus, while students demonstrated positive confidence in
managing their mathematics learning, there remains room to further strengthen their self-
regulation skills to enhance their understanding and academic performance.

Likewise, the respondents demonstrated a high level of self-efficacy in persevering
with mathematics tasks (M = 4.15, SD = 0.78), indicating that students generally believed
in their ability to continue working on mathematical problems even when they encounter
difficulties. It suggests that many students were confident in their ability to remain patient
and persistent when solving challenging tasks. Perseverance is important in mathematics
because understanding concepts often requires sustained effort and repeated practice.
However, a high score rather than a very high one could indicate that some students still

experienced difficulty, frustration, or uncertainty when dealing with complex problems,
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which can sometimes affect their persistence. Nonetheless, this level of confidence still
supports students' continued engagement and gradual improvement in solving
mathematical tasks.

Also, regarding confidence in solving mathematical problems, the respondents
reported a high level of self-efficacy (M = 4.08, SD = 0.80). The students generally
believed in their ability to understand and solve mathematical tasks. It suggests that many
students felt capable of applying mathematical concepts and strategies to problems.
However, a high rather than very high level might imply that some students still
experienced uncertainty or hesitation when dealing with complex or unfamiliar
mathematical problems. Factors such as the difficulty of certain topics or the fear of making
mistakes might have affect their confidence. Nonetheless, the overall high level of
confidence supports students' engagement in learning and helps them gradually improve
their problem-solving skills in mathematics.

Students' self-efficacy refers to learners' beliefs in their ability to organize and
execute the actions required to successfully perform academic tasks (Bandura, 1997).
According to Social Cognitive Theory, self-efficacy shapes how individuals think, feel,
motivate themselves, and behave, influencing their approach to challenging tasks,
persistence, and effort. Students with strong self-efficacy are more likely to engage
actively, invest greater effort, and sustain motivation even when faced with difficulties.
Empirical studies consistently show that mathematics self-efficacy predicts engagement,
achievement, and future educational choices in mathematics-related fields (Street et al.,
2024). Students confident in applying mathematical knowledge demonstrate stronger

problem-solving abilities, conceptual understanding, and active participation in learning
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tasks (Zhou et al., 2023). Moreover, self-regulated learning skills enhance self-efficacy,
promoting academic independence and improved performance (Schunk & DiBenedetto,
2020). Perseverance mediates achievement in mathematics, as sustained effort fosters
deeper conceptual understanding and problem-solving skills (He et al., 2025).

Overall, the findings indicate that students demonstrate a strong level of self-efficacy
in mathematics learning, particularly in applying mathematical knowledge to real-life
contexts. Although students exhibit very high self-efficacy in applying mathematics across
different contexts, other areas, such as confidence in solving mathematical problems,
perseverance in mathematics tasks, and self-regulation in learning, can still be further
strengthened to enhance their ability to manage complex mathematical challenges more
effectively. Teachers are encouraged to provide structured guidance on goal setting,
effective study habits, and problem-solving strategies, while also offering regular feedback
and opportunities for practice. Creating a supportive learning environment that encourages
students to learn from mistakes and gradually tackle more challenging problems can further
strengthen their confidence and persistence, thereby enhancing self-efficacy and improving
students' overall success in mathematics.

Table 2

Level of the Students’ Self Efficacy

(n=197)
Constructs M SD Interpretation
Confidence in Solving Mathematical Problems 4.08 0.80 High
Perseverance in Mathematics Tasks 4.15 0.78 High
Application of Mathematics in Different Contexts ~ 4.31 0.74 Very High
Self-Regulation in Mathematics Learning 4.17 0.76 High
Overall Level of Students’ Self-Efficacy 4.18 0.70 High

Scale: 4.20-5.00(Very High); 3.40-4.19 (High); 2.60-3.39 (Moderate); 1.80-2.59 (Low);
1.0-1.79 (Very Low)
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Level of the Students’ Academic Motivation in Mathematics Learning

Table 3 shows that students' overall academic motivation for learning mathematics
is very high (M = 4.33, SD = 0.77). This indicates that students demonstrated strong
enthusiasm, commitment, and psychological investment in their academic tasks. The
findings also imply that students were actively engaged in their learning, likely supported
by a conducive learning environment, meaningful instructional practices, and clear
personal academic goals that sustain their effort and persistence.

Academic motivation refers to the internal and external forces that stimulate, guide,
and sustain students' engagement in learning activities. It encompasses intrinsic factors,
such as curiosity, enjoyment, and personal interest in learning, as well as extrinsic
influences, including rewards, recognition, and the desire to achieve academic goals. The
level of students' academic motivation reflects the extent to which learners are driven to
participate in academic tasks, persist in challenging learning activities, and strive for
educational success. As a critical component of students' learning behavior, academic
motivation significantly influences their level of participation, effort, and commitment to
academic responsibilities. When students have strong academic motivation, they are more
likely to actively engage in classroom activities, complete academic requirements with
dedication, and pursue meaningful, sustained learning experiences that contribute to their
overall academic development.

It is shown that students' academic motivation in mathematics learning, particularly
in terms of task value and relevance was very high (M = 4.50, SD = 0.71). This finding
suggests that students recognized the importance of what they were learning and

understood how their academic activities could contribute to their future goals, careers, and
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real-life applications. When students perceive their learning tasks as valuable and relevant,
they become more committed to completing their academic responsibilities and are more
motivated to perform well in their studies. This perception helps students connect
classroom lessons with real-world situations, making learning more meaningful and
practical rather than simply theoretical. As a result, students tend to invest more effort,
attention, and time in their academic tasks because they see clear benefits. Furthermore,
when students value their academic work, they are more likely to develop stronger goals,
remain focused on achieving them, and persist even when they encounter difficulties. This
strong sense of relevance and purpose, therefore, plays a crucial role in strengthening
students' motivation, engagement, and overall commitment to their academic success.

Likewise, the respondents reported a very high level of students' intrinsic motivation
(M =4.33, SD = 0.76). This suggests that many respondents valued learning not only for
grades or external rewards but also for the knowledge and understanding they gain from
their academic experiences. When students were intrinsically motivated, they tended to
participate more actively in classroom discussions, explore ideas more deeply, and
demonstrate greater curiosity toward the subject matter. This form of motivation also
encouraged students to think critically, solve problems creatively, and continue learning
even when tasks become challenging. Hence, intrinsic motivation played an important role
in strengthening students' academic engagement, persistence, and commitment to
achieving meaningful learning outcomes.

The respondents also obtained a very high level of academic motivation in terms of
persistence and effort (M = 4.29, SD = 0.77). The students were generally willing to work

hard, stay focused, and continue learning even when they encounter difficulties in their
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academic tasks. This suggests that many students do not easily give up when faced with
challenging lessons or demanding requirements; instead, they demonstrate determination
and dedication in completing their responsibilities. Persistence reflects how motivation
translates into actual behavior, as motivated students are more likely to invest time and
energy in studying, completing assignments, and deepening their understanding of the
subject matter. When students consistently exert effort, they gradually develop stronger
skills, deeper knowledge, and greater confidence in their academic abilities. Over time, this
sustained effort helps them master concepts and improve their academic performance.
Therefore, a very high level of persistence and effort indicates that students possess strong
determination to succeed in their studies and are willing to overcome obstacles to reach
their educational goals.

Among the constructs of students' academic motivation, extrinsic motivation had the
lowest mean, indicating that respondents demonstrated a high level of academic motivation
in this domain (M = 4.19, SD = 0.83). This suggests that many students were motivated to
perform well in their studies because they aimed to achieve good grades, received positive
feedback from teachers and parents, or prepared for better educational and employment
opportunities in the future. Although extrinsic motivation was slightly lower than intrinsic
motivation, it still contributes significantly to students' academic engagement by
encouraging them to meet academic expectations and complete required tasks.

External motivations, such as performance standards, awards, or academic
recognition, can help students remain focused and disciplined in their studies. Moreover,
these external incentives often serve as starting points that encourage students to participate

in learning activities. Over time, as students continue to engage with academic tasks, these
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externally driven motivations may gradually develop into more personal interest and
internal commitment to learning, ultimately strengthening their overall academic
motivation and achievement.

Students' academic motivation plays a critical role in mathematics achievement, as
both intrinsic and extrinsic factors significantly influence engagement and performance.
Intrinsic motivation, including self-efficacy, goal orientation, and perceived task value,
enhances persistence, creativity, and deeper cognitive engagement in mathematics learning
(Asanre, 2024). In contrast, extrinsic motivators, such as rewards, recognition, and
performance feedback, reinforce motivation and promote academic discipline (Viterouli et
al., 2025). Empirical studies further confirm that highly motivated students are more likely
to adopt effective learning strategies, achieve conceptual understanding, and persist in
problem-solving tasks (Nurhayati et al., 2025). Despite these positive outcomes, research
indicates that many students demonstrate moderate levels of motivation, often
accompanied by fluctuations in interest and engagement, particularly when mathematics is
perceived as difficult or irrelevant (Rahayu et al., 2024). However, other studies suggest
that students can exhibit high levels of academic motivation when supported by effective
teaching strategies, positive classroom environments, and meaningful learning experiences
(Fitz, 2025).

Overall, the findings indicate that students demonstrate a very high level of academic
motivation in learning mathematics, particularly in intrinsic motivation, task value and
relevance, and persistence and effort. However, students' levels of extrinsic motivation
could be further strengthened. Schools and educators can enhance students' engagement by

setting clear academic expectations, providing constructive feedback, recognizing
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accomplishments, and offering meaningful incentives that encourage students to maintain
focus and persistence in their studies. By strengthening these external motivational
supports, teachers can help students remain committed to learning, especially when they
encounter challenging academic tasks. Moreover, aligning external encouragement with
students' intrinsic interests and the perceived relevance of learning can further promote
deeper engagement and sustained effort. Through these supportive practices, educational
institutions can foster a motivating learning environment that not only strengthens students'
persistence and academic performance but also encourages long-term commitment to
learning and academic success.

Table 3

Level of the Students’ Academic Motivation in Mathematics Learning
(n=197)

Constructs M SD Interpretation
Intrinsic Motivation 4.33 0.76 Very High
Extrinsic Motivation 4.19 0.83 High
Task Value and Relevance 4.50 0.71 Very High
Persistence and Effort 4.29 0.77 Very High

Overall Level of the Students’ Academic .
Motivation In Mathematics Learning 4.33 0.67 Very High

Scale: 4.20-5.00(Very High); 3.40-4.19 (High); 2.60-3.39 (Moderate); 1.80-2.59 (Low);
1.0-1.79 (Very Low)

Significant Relationship between the Extent of Teachers’ Technology Use and
the Level of Students’ Self-Efficacy

Table 4 presents the results of the Spearman's rho correlation analysis examining the
relationship between teachers' technology use and students' self-efficacy in mathematics
learning. Teachers' technology use was examined across four dimensions: instructional use
of technology, engagement and motivation, assessment and feedback, and accessibility and

support. Meanwhile, students' self-efficacy was analyzed in terms of confidence in solving
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math problems, perseverance in math tasks, application of mathematics in different
contexts, and self-regulation in mathematics learning.

The results show that all correlations were statistically significant (p-values < .001),
indicating consistent positive relationships between teachers' technology use and students'
self-efficacy in mathematics. This means that when teachers effectively integrate
technology into their teaching, students tend to develop greater confidence in their
mathematical abilities. Technology-supported learning environments appear to help
students feel more capable of solving mathematical problems, applying concepts in
different situations, persisting through challenging tasks, and managing their own learning.
These findings suggest that technology integration can play an important role in
strengthening students' beliefs in their ability to learn and perform well in mathematics.

The instructional use of technology was significantly and positively correlated with
confidence in solving math problems (7, = .403, p < .001), perseverance in math tasks (7, =
441, p < .001), application of math in different contexts (r, = .453, p < .001), and self-
regulation in math learning (», = .384, p < .001). These correlations range from moderate
to moderately strong, indicating that when teachers actively incorporate digital tools into
instruction, students tend to develop greater confidence, persistence, and independent
learning skills in mathematics. The strongest relationship was observed in the application
of mathematics in different contexts, suggesting that technology-supported instruction may
help students visualize mathematical ideas and connect them to real-world situations.
When digital tools such as simulations, visual representations, and interactive exercises are
used to present mathematical concepts, students may better understand how mathematics

works in practical contexts, which strengthens their confidence in applying these concepts
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effectively. These findings are supported by the Technology Acceptance Model, which
emphasizes that learners are more likely to benefit from technologies they perceive as
useful and easy to use (Davis, 1989), and the Social Cognitive Theory, which highlights
the role of learning experiences and mastery in strengthening self-efficacy and persistence
(Bandura, 1978).

Similarly, engagement and motivation through technology also showed significant
positive relationships with confidence in solving math problems (r, = .408, p < .001),
perseverance in math tasks (r, = .455, p < .001), application of math in different contexts
(s =.504, p <.001), and self-regulation in math learning (r; = .400, p < .001). These results
suggest that when technology is used to encourage active participation and interaction in
the learning process, students become more confident in their ability to perform
mathematical tasks. The strongest relationship again emerged in the application of
mathematics across contexts, indicating that interactive digital environments help students
connect mathematical ideas to real-life situations. Technology that encourages exploration,
collaboration, and participation may therefore strengthen students' self-efficacy by helping
them better understand and apply mathematical concepts. These findings are consistent
with the Social Cognitive Theory, which emphasizes the influence of active learning
experiences and environmental factors on learners' beliefs and behaviors (Bandura, 1978),
and the Self-Determination Theory, which posits that learning environments that support
autonomy, competence, and relatedness enhance students' motivation and engagement
(Deci & Ryan, 1985).

Assessment and feedback through technology also demonstrated significant

correlations with confidence in solving math problems (r, = .446, p < .001), perseverance
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in math tasks (r, = .429, p <.001), application of math in different contexts (r, = .397, p <
.001), and self-regulation in math learning (» = .361, p < .001). Although these
relationships are slightly lower than those in other dimensions, they remain moderate and
statistically significant. These findings suggest that technology-based assessment tools,
such as online quizzes, automated feedback systems, and digital progress-monitoring
platforms, can help students become more aware of their strengths and areas for
improvement. When students receive timely and clear feedback, they are better able to
evaluate their performance, correct mistakes, and develop confidence in their mathematical
abilities. As a result, technology-supported feedback may encourage students to remain
persistent when solving challenging problems. These findings align with the Social
Cognitive Theory, which emphasizes the role of feedback and mastery experiences in
strengthening self-efficacy (Bandura, 1978), and the Self-Determination Theory, which
highlights the importance of competence-supportive environments in fostering sustained
motivation and learning (Deci & Ryan, 1985).

Finally, accessibility and support provided through technology showed significant
positive relationships with confidence in solving math problems (r, = .444, p < .001),
perseverance in math tasks (r, = .484, p < .001), application of math in different contexts
(s, =.541, p <.001), and self-regulation in math learning (r; = .442, p < .001). These results
indicate that when technology improves students' access to learning materials, instructional
guidance, and mathematical resources, their self-efficacy in mathematics also increases.
The strongest relationship was again observed in the application of mathematics across
contexts, suggesting that accessible digital resources enable students to explore

mathematical concepts more independently and apply them to different situations. When
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students have continuous access to learning tools and support, they are more likely to feel
confident in their abilities, take greater responsibility for their learning, and persist in
solving mathematical tasks. These findings are supported by the Technology Acceptance
Model, which explains that learners engage more with technologies they perceive as useful
and accessible (Davis, 1989), and the Self-Determination Theory, which emphasizes that
supportive learning environments that promote autonomy and competence enhance
students' motivation and self-efficacy (Deci & Ryan, 1985).

Integrating digital technology in education presents challenges, particularly when
teachers do not actively model and structure its effective use, which may result in
fragmented instruction and reduced learning coherence for students (Viberg et al., 2023).
Teachers' competence and training in technology integration, both during pre-service
preparation and ongoing professional development, are essential for maximizing
instructional impact (Niiku et al., 2022). Moreover, self-efficacy plays a critical role in
students' mathematics success, and effective interventions should directly strengthen self-
efficacy sources or embed efficacy-enhancing features into instructional strategies
(Clemente et al., 2024). These findings underscore the importance of evidence-based,
context-sensitive instructional practices that integrate technology purposefully while
fostering students' confidence and competence in mathematics learning. According to
Niiku et al. (2022), teacher training in technology integration, whether in college training
or as part of professional development, is important for shaping teachers' self-efficacy in
using technology in the classroom.

The integration of technology into mathematics instruction is an important way to

strengthen students' self-efficacy and confidence in learning. Teachers are encouraged to



48

strategically use digital tools such as simulations, visualizations, and interactive exercises
to clarify and engage with abstract mathematical concepts, while also designing
technology-supported activities that allow students to explore concepts, practice skills, and
learn from mistakes in a supportive environment. Providing timely digital feedback, guided
hints, and constructive comments can help students recognize their progress, improve their
problem-solving strategies, and maintain confidence in their abilities. At the same time,
educational institutions play a vital role in sustaining this positive relationship by providing
reliable technological infrastructure, access to digital learning platforms, and continuous
professional development that equip teachers to effectively integrate technology into
instruction. Institutions can also foster collaborative, student-centered learning
environments that encourage innovation and meaningful technology use. Through the
combined efforts of teachers and educational institutions, purposeful technology
integration can continuously reinforce students' confidence, independence, and persistence

in learning mathematics.
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Significant Relationship between the Extent of Teachers’ Technology Use and

the Level of Students’ Self-Efficacy
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Confidence in Application Self-
Variables Solving Math Perseverance of Math in Regulation
Prob?ems in Math Tasks Different in Math
Contexts Learning
Instructional
Use of rs 0.403*** 0.441%** 0.453*** 0.384***
Technology
p <.001 <.001 <.001 <.001
Eggiﬂﬁi‘ﬂﬁon r, 0.408%** 0.455%** 0.504%***  0.400%**
p <.001 <.001 <.001 <.001
ﬁ;jggi?f”t and 0.446%** 0.429%** 0.397***  0.361***
p <.001 <.001 <.001 <.001
aAnC;eSSjF')%'(')'rtty r, 0.444%** 0.484%** 0.541%**  (.442%%*
p <.001 <.001 <.001 <.001

Notes: Hoi: There is no significant relationship between the extent of teachers’

technology use and the level of students’ self-efficacy.

P value Scale: *** p <.001 (Very Highly Significant); **p<0.01 (Highly
Significant); *p<0.05 (Significant); p>0.05 (Not significant)

Significant Relationship between the Levels of Students’ Self-Efficacy and
Academic Motivation in Mathematics Learning

Table 5 presents the results of the Spearman's rho correlation analysis examining the

relationship between students' self-efficacy and academic motivation in mathematics

learning. Students' self-efficacy was examined across four dimensions: confidence in

solving math problems, perseverance in math tasks, application of mathematics in different

contexts, and self-regulation in math learning. Meanwhile, academic motivation was

analyzed in terms of intrinsic motivation, extrinsic motivation, task value and relevance,

and persistence and effort.
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The results reveal that all correlations were statistically significant (p-values < .001),
indicating strong and consistent positive relationships between students' self-efficacy and
academic motivation. This means that students who believe more strongly in their ability
to perform mathematical tasks tend to demonstrate higher levels of motivation in learning
mathematics. When students feel confident in solving problems, persist through
challenges, apply mathematical concepts in various situations, and regulate their own
learning, they are more likely to develop both internal and external motivation toward
academic tasks. These findings suggest that strengthening students' self-efficacy may play
an important role in enhancing their overall motivation, engagement, and effort in
mathematics learning.

Confidence in solving math problems was significantly and positively correlated
with intrinsic motivation (r, = .606, p < .001), extrinsic motivation (r, = .529, p < .001),
task value and relevance (r, = .588, p < .001), and persistence and effort (r, = .642, p <
.001). These results indicate that students who feel confident in their ability to solve
mathematical problems tend to show stronger interest in learning mathematics, recognize
the importance and usefulness of mathematical concepts, and exert greater effort when
completing mathematical tasks. When learners believe they can successfully solve
problems, they are more likely to engage actively in learning activities and remain
motivated even when tasks become challenging. These findings are consistent with Social
Cognitive Theory, which emphasizes that self-efficacy influences individuals' motivation,
effort, and persistence in performing tasks (Bandura, 1978).

Similarly, perseverance in math tasks demonstrated significant positive relationships

with intrinsic motivation (r, = .679, p < .001), extrinsic motivation (r, = .570, p < .001),
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task value and relevance (r, = .666, p < .001), and persistence and effort (», = .808, p <
.001). These correlations suggest that students who persist in solving mathematical
problems, even when faced with difficulties, tend to exhibit stronger motivation toward
learning mathematics. The strongest relationship was observed with persistence and effort,
indicating that students who demonstrate perseverance are more likely to remain
committed to completing mathematical tasks and achieving learning goals. This pattern
implies that resilience and determination in mathematics learning contribute significantly
to sustaining students' motivation and engagement. These findings align with Social
Cognitive Theory, which highlights the role of perseverance and mastery experiences in
shaping individuals' motivation and belief in their capabilities (Bandura, 1978).

The application of mathematics in different contexts was also significantly and
positively correlated with intrinsic motivation (r, = .651, p <.001), extrinsic motivation (r;
=.563, p <.001), task value and relevance (r, = .756, p <.001), and persistence and effort
(r, = .744, p < .001). These findings indicate that students who can apply mathematical
concepts in various real-life situations tend to be more motivated to learn mathematics. The
strongest relationship was observed with task value and relevance, suggesting that when
students recognize the usefulness of mathematics in everyday contexts, they are more likely
to value the subject and remain motivated to learn it. Understanding the real-world
relevance of mathematics may therefore strengthen both students' interest and commitment
to learning mathematical concepts. This finding supports Self-Determination Theory,
which emphasizes that learners are more motivated when they perceive learning tasks as

meaningful and relevant to their experiences (Deci & Ryan, 1985).
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Finally, self-regulation in math learning showed significant positive correlations with
intrinsic motivation (r, = .614, p < .001), extrinsic motivation (r;, = .502, p < .001), task
value and relevance (r, = .543, p < .001), and persistence and effort (r, = .673, p < .001).
These results suggest that students who can manage their learning strategies, monitor their
progress, and control their study behaviors tend to demonstrate higher levels of academic
motivation. Self-regulated learners are more likely to set learning goals, maintain focus
during challenging tasks, and persist until they achieve desired outcomes. As a result, their
ability to regulate their learning process contributes to stronger motivation and sustained
engagement in mathematics. These findings are supported by Self-Determination Theory,
which highlights the importance of autonomy and self-directed learning in fostering
intrinsic motivation and sustained academic engagement (Deci & Ryan, 1985).

Self-efficacy, defined as learners' belief in their ability to perform academic tasks
successfully, has consistently been identified as a significant factor influencing both
intrinsic and extrinsic motivation. Students who perceive themselves as competent are
more likely to actively engage in learning, persist in challenging tasks, and recognize the
value of academic activities (Yang et al., 2025). Empirical evidence supports this
relationship: a correlational study among senior high school students found a statistically
significant association between self-efficacy and academic motivation, indicating that
higher self-belief is associated with greater motivation for academic tasks (Tipon et al.,
2025).

Similarly, research involving undergraduate students demonstrated that self-efficacy
significantly predicts both intrinsic and extrinsic motivation, suggesting that students'

confidence in their abilities enhances their willingness to learn and achieve academic goals
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(Celcima et al., 2024). Furthermore, Valenzuela-Pefiufiuri et al. (2024) reported a strong
positive association between self-efficacy and motivation, emphasizing that students who
exhibit sustained interest and enthusiasm in subjects such as science and mathematics tend
to develop stronger confidence through prior mastery experiences.

Strengthening students' self-efficacy is essential for enhancing academic motivation
in mathematics. Teachers can support this relationship by providing meaningful problem-
solving activities, offering clear guidance and encouragement, recognizing students'
progress, and emphasizing the real-life relevance of mathematical concepts so that learners
see the value of what they are studying. Providing constructive feedback, celebrating small
achievements, and creating a supportive classroom environment where mistakes are
viewed as opportunities for learning can further help students build confidence and remain
motivated. At the same time, students play an important role by actively engaging in
learning tasks, setting personal learning goals, practicing self-regulated strategies such as
monitoring their progress and reflecting on their understanding, and seeking help when
difficulties arise. Educational institutions can sustain this positive relationship by
promoting learner-centered teaching approaches, providing access to academic support
programs and learning resources, and offering professional development for teachers to
strengthen strategies that foster students' confidence and motivation. Through the
collaborative efforts of teachers, students, and educational institutions, the positive
relationship between self-efficacy and academic motivation can be maintained,

encouraging greater persistence, engagement, and success in mathematics learning.
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Table 5

Significant Relationship between the Levels of Students’ Self-Efficacy and
Academic Motivation in Mathematics Learning

Task Value

Variables Intrinsic Extrinsic and Persistence
Motivation Motivation and Effort
Relevance
Confidence in
Solving Math I 0.606*** 0.529*** 0.588*** 0.642***
Problems
P <.001 <.001 <.001 <.001
';/‘Ie;fﬁf;:‘gsce n r, 0.679%**  0.570%**  (.666%**  0.808***
p <.001 <.001 <.001 <.001

Application of
Math in Different I 0.651*** 0.563*** 0.756*** 0.744%***
Contexts

D <.001 <.001 <.001 <.001
Self-Regulationin = g g1 pune  gppperx  QBageR 0673k
Math Learning

D <.001 <.001 <.001 <.001

Notes: Hoz: There is no significant relationship between the levels of students’ self-
efficacy and academic motivation.
P value Scale: *** p <.001 (Very Highly Significant); **p<0.01 (Highly
Significant); *p<0.05 (Significant); p>0.05 (Not significant)

Significant Relationship between the Extent of Teachers’ Technology Use and the
Level of Students’ Academic Motivation in Mathematics Learning

Table 6 presents the results of the Spearman's rho correlation analysis examining the
relationship between teachers' instructional use of technology and students' academic
motivation. Teachers' instructional use of technology was operationalized across four
dimensions: instructional use of technology, engagement and motivation, assessment and
feedback, and accessibility and support. Students' academic motivation was examined
through intrinsic motivation, extrinsic motivation, task value and relevance, and

persistence and effort.
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The results revealed that all correlations were highly significant. This finding
demonstrates that teachers' use of technology was meaningfully associated with students'
academic motivation. In other words, as teachers increasingly integrated technological
tools and digital resources into their instructional practices, students tended to show higher
levels of motivation to learn. It further suggests that technology-supported instruction
might create more engaging, interactive, and supportive learning environments that
stimulated students' interest and participation in academic tasks. Consequently, these
findings highlight the important role of technology integration in fostering students'
motivation and enhancing the overall classroom learning experience.

Instructional use of technology showed a highly significant relationship with
students' academic motivation, including intrinsic motivation (r; =.558, p <.001), extrinsic
motivation (r; = .454, p < .001), task value and relevance (r; = .519, p < .001), and
persistence and effort (r, = .522, p < .001). This indicates that as teachers integrated
technology into instruction, students’ motivation to learn mathematics increased.
Technology can make lessons more engaging and interactive, enhancing intrinsic
motivation by stimulating curiosity and interest in learning. It also supports extrinsic
motivation through digital feedback, recognition, and interactive tasks. Moreover,
technology helps students recognize the value and relevance of learning by connecting
mathematical concepts to real-life situations through visualizations and simulations.
Technology-supported instruction also promotes persistence and effort by providing
opportunities for repeated practice, exploration of problem-solving strategies, and
immediate feedback. These findings support the Technology Acceptance Model, which

explains that learners adopt technology when it is perceived as useful and easy to use
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(Davis, 1989), and the Social Cognitive Theory, which highlights the role of learning
experiences and feedback in strengthening students' self-efficacy, effort, and persistence
(Bandura, 1978).

Engagement and motivation through technology also showed a highly significant
relationship with students' academic motivation, including intrinsic motivation (rs = .542,
p <.001), extrinsic motivation (r; = .469, p < .001), task value and relevance (r; = .557, p
< .001), and persistence and effort (r; = .468, p <.001). This finding indicates that when
technology enhanced students' engagement in learning, their motivation in mathematics
also increased. Technology-supported activities stimulate intrinsic motivation by making
learning more interactive and interesting, while digital feedback and recognition strengthen
extrinsic motivation. Technology also helps students recognize the value and relevance of
mathematical concepts through visualizations and real-world applications, while
encouraging persistence and effort through repeated practice and immediate feedback.
These findings are supported by the Technology Acceptance Model (Davis, 1989), the
Social Cognitive Theory, which emphasizes the role of self-efficacy and learning
experiences in motivating behavior (Bandura, 1978), and the Self-Determination Theory,
which states that learning environments supporting autonomy, competence, and
relatedness enhance students' motivation (Deci & Ryan, 1985).

Assessment and feedback through technology showed a significant relationship with
students' academic motivation, including intrinsic motivation (rs = .407, p <.001), extrinsic
motivation (r; = .396, p < .001), task value and relevance (r; = .396, p < .001), and
persistence and effort (r; = .380, p <.001). This finding suggests that technology-supported

assessment and feedback enhanced students’ motivation in learning mathematics.
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Technology-based tools such as online quizzes, automated feedback, and digital evaluation
platforms allow students to monitor their progress and identify areas for improvement,
thereby strengthening intrinsic motivation. Digital scores, recognition, and feedback also
reinforce extrinsic motivation by encouraging students to improve their performance.
Furthermore, timely feedback helps students understand the value and relevance of
learning tasks, while repeated practice opportunities promote persistence and effort in
mastering mathematical concepts. These findings are supported by the Technology
Acceptance Model (Davis, 1989), the Social Cognitive Theory, which highlights the role
of feedback and mastery experiences in strengthening self-efficacy and persistence
(Bandura, 1978), and the Self-Determination Theory, which posits that learning
environments supporting competence, autonomy, and relatedness enhance intrinsic and
extrinsic motivation (Deci & Ryan, 1985).

Accessibility and support provided through technology also showed a highly
significant relationship with students' academic motivation, including intrinsic motivation
(rs =.560, p <.001), extrinsic motivation (rs = .459, p <.001), task value and relevance (rs
=.556, p <.001), and persistence and effort (r; = .497, p <.001). This finding indicates that
when technology improves students' access to learning resources and instructional support,
their motivation in mathematics also increases. Accessible digital tools, online resources,
and learning platforms enhance intrinsic motivation by making mathematical learning
more engaging and understandable. Technology also supports extrinsic motivation through
digital guidance, feedback, and structured learning resources. In addition, access to
technology helps students recognize the value and relevance of mathematical concepts

through simulations, visualizations, and real-world applications. Continuous access to
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materials and academic support also promotes persistence and effort, as students can revisit
lessons and practice skills at any time. These findings align with the Technology
Acceptance Model (Davis, 1989), the Social Cognitive Theory, which emphasizes the role
of supportive environments in strengthening self-efficacy and persistence (Bandura, 1978),
and the Self-Determination Theory, which highlights the importance of autonomy,
competence, and relatedness in fostering academic motivation (Deci & Ryan, 1985).

Digital learning environments provide dynamic and engaging contexts that enhance
conceptual understanding, streamline instruction, and foster students' interest in learning
(Cirneanu & Moldoveanu, 2024). The integration of interactive digital materials allows
teachers to assess student progress more effectively, identify strengths and weaknesses,
and implement targeted instructional adjustments. In specialized disciplines, such as
defense and security, virtual simulations further support skill development and decision-
making in safe, controlled settings. In mathematics education, educational technologies,
including digital games, have demonstrated potential to increase student engagement and
motivation (Fadda et al., 2022). Moreover, faculty support plays a crucial role in sustaining
motivation, as psychological and functional support are positively associated with intrinsic
academic motivation and negatively related to academic motivation (Raboca &
Carbunarean, 2024). Collectively, these findings emphasize that technology integration,
when combined with supportive teaching practices, enhances both engagement and
academic motivation.

Teachers' use of technology in instruction plays a significant role in enhancing
students' academic motivation and engagement, particularly when it is purposefully and

pedagogically integrated into learning activities. Evidence suggests that the effectiveness



59

of technology lies not merely in its availability, but in how teachers design and facilitate
its use. For instance, Tailer et al. (2023) found that the frequency and quality of teachers'
digital interactions with students during and after remote teaching contexts were positively
associated with improved student motivation. However, pedagogical approaches exerted a
stronger influence than access to technology alone. Similarly, Guafia-Moya et al. (2024)
reported that interactive technologies aligned with clear learning objectives and supported
by guided instruction significantly enhance students' intrinsic motivation and engagement,
highlighting the mediating role of teacher implementation strategies.

Educational institutions are encouraged to strengthen the purposeful integration of
digital tools in mathematics teaching and learning. Teachers can use interactive
technologies, such as simulations, visual presentations, and real-world applications, to
make mathematical concepts more meaningful, engaging, and easier for students to
understand. Meanwhile, educational institutions can support this process by providing
adequate technological infrastructure, digital learning platforms, and professional
development opportunities that enable teachers to effectively implement technology-
enhanced instruction. Technology-based assessment systems can also help teachers deliver
timely and constructive feedback, allowing students to monitor their progress, identify
errors, and improve their problem-solving strategies. Furthermore, institutions can ensure
that students have wider access to digital learning resources that allow them to review
lessons, practice mathematical skills, and learn at their own pace beyond the classroom.
Through coordinated efforts among teachers and educational institutions, the purposeful

and well-designed integration of technology into mathematics education can significantly
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strengthen students’ motivation, deepen engagement, and promote sustained learning
persistence.

Table 6

Significant Relationship between the Extent of Teachers’ Technology Use and the
Level of Students’ Academic Motivation in Mathematics Learning

. .. Task Value .
Variables Int_rlns!c Ext_rlns_lc and Persistence
Motivation Motivation and Effort
Relevance
Instructional Use of ) ppg 0.454%%*  (0519%**  (522%x*
Technology
P <.001 <.001 <.001 <.001
Engagement and I 0.542%** 0.469%**  (557***  (.468***
Motivation
P <.001 <.001 <.001 <.001
Assessment and . 0.407*%* 0.396%**  0.396%**  (.380%**
Feedback
P <.001 <.001 <.001 <.001
Accessibility and . 0.560%** 0.459%**  (556%**  (.497***
Support
p <.001 <.001 <.001 <.001

Notes: Hoi: There is no significant relationship between the extent of teachers’
technology use and the level of students’ academic motivation in
mathematics learning.
P value Scale: *** p <.001 (Very Highly Significant); **p<0.01 (Highly
Significant); *p<0.05 (Significant); p>0.05 (Not significant)

Predictors of Students’ Academic Motivation in Mathematics Learning

A multiple linear regression analysis was conducted to examine whether dimensions
of teachers' technology use and students' self-efficacy significantly predict students'
academic motivation. Specifically, the predictors included instructional use of technology,
engagement and motivation, assessment and feedback, accessibility and support,
confidence in solving mathematical problems, perseverance in mathematics tasks,

application of mathematics in different contexts, and self-regulation in mathematics
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learning. The analysis aimed to determine the extent to which these variables contribute to
explaining variations in students' academic motivation.

The results show that the regression model revealed a highly significant relationship
between the predictors and students' academic motivation in mathematics learning. This
indicates that instructional use of technology, perseverance in math tasks, and the
application of mathematics across different contexts are important factors in explaining
students' levels of academic motivation. The adjusted R2 value of 78.42% indicates that
approximately 78.42% of the variation in students' academic motivation can be explained
by the combined influence of these three variables, which is considered a strong
explanatory power and suggests that the model is highly effective in predicting students'
motivation in mathematics. In addition, the model is statistically significant (F = 90.04, p
< 0.04), meaning that the results are not due to chance and that the predictors collectively
provide a meaningful and reliable explanation of students' academic motivation.

Examining the individual predictors, all variables were found to have a positive and
significant influence on students' academic motivation in mathematics. Among them, the
application of mathematics across different contexts emerged as the strongest predictor (3
=0.28,t=5.06, p <.001), indicating that students who can connect mathematical concepts
to real-life situations tend to demonstrate higher academic motivation. This suggests that
when learners see the relevance of mathematics in everyday life, they become more
engaged, interested, and motivated to learn. Real-world applications strengthen students'
understanding by making abstract concepts more meaningful, thereby increasing their

willingness to actively participate in mathematics learning tasks.
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According to Sipin and Paglinawan (2024), students who perceive mathematics as
relevant to real-life situations demonstrate increased motivation, engagement, and more
positive attitudes toward learning. The integration of authentic tasks, technological tools,
and contextualized problems strengthens intrinsic motivation and creativity, supporting
deeper learning. Students who recognize the usefulness of mathematics in social and
practical contexts also show higher levels of academic motivation, which mediates their
achievement and engagement in mathematics learning (Ulum & Kiigiikaydin, 2024). The
use of interactive strategies such as gamification and real-world problem-solving enhances
motivation and engagement by making mathematical concepts more meaningful and
applicable (Ratinho et al., 2026). Empirical evidence indicates that academic motivation in
mathematics is closely associated with self-efficacy and affective engagement, with the
successful application of concepts building confidence and a willingness to learn
(Valenzuela-Pefiufiuri et al., 2024). Instructional practices and the perceived relevance of
mathematics further shape motivation, as contextualized teaching approaches promote
positive perceptions and sustained interest in the subject (Hossein-Mohand & Hossein-
Mohand, 2023).

The application of mathematics in different contexts becomes more meaningful when
viewed through the ideas of the Technology Acceptance Model (TAM), Social Cognitive
Theory (SCT), and Self-Determination Theory (SDT), as these help explain how students
become more motivated to learn. When mathematical concepts are connected to real-life
situations, students are more likely to see their value and find them easier to understand,
which encourages greater interest and participation. Exposure to real and varied

applications also helps build students' confidence, as they gain experience, observe others,
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and engage more actively in the learning process. At the same time, allowing students to
explore problems on their own, develop their skills through practical use, and work with
others supports their basic learning needs. These kinds of experiences make mathematics
feel more relevant and useful, helping students enjoy the subject more and stay motivated.
In this way, applying mathematics in different contexts bridges theory and practice while
strengthening both confidence and motivation in learning.

Instructional use of technology was also identified as a significant positive predictor
of academic motivation (f = 0.25, t = 4.94, p < .001). This implies that when teachers
effectively integrate technology into mathematics instruction, such as through interactive
tools, visualizations, and digital learning platforms, students become more engaged and
motivated to learn. Technology-enhanced instruction provides more dynamic, interactive
learning experiences that help sustain students' attention and support deeper conceptual
understanding.

The integration of digital tools such as learning management systems, artificial
intelligence, and interactive platforms increases students' engagement, creativity, and
motivation by making learning more interactive and accessible (Sipin & Paglinawan,
2024). Technology-enhanced instruction improves teaching effectiveness and student
motivation by dynamically presenting mathematical concepts and enabling more efficient
learning (Shalgimbekova et al., 2024). Emerging technologies, including Al and extended
reality, influence students' attention, confidence, and satisfaction, which are essential
components of academic motivation (Alé-Silva, 2025). In mathematics classrooms,
technological tools strengthen instructional practices by encouraging active learning,

sustaining engagement, and supporting deeper conceptual understanding (Pabilario, 2025).



64

Instructional materials delivered through synchronous and technology-mediated
environments are positively associated with students’ motivation and academic
performance in mathematics (Sabayton et al., 2023).

The instructional use of technology in mathematics can be explained through the
combined perspectives of the Technology Acceptance Model (TAM), Social Cognitive
Theory (SCT), and Self-Determination Theory (SDT). TAM suggests that teachers'
integration of technology depends on its perceived usefulness and ease of use, which
influence how effectively it is applied in instruction. SCT highlights that technology-rich
learning environments enhance students' self-efficacy through interactive tasks, feedback,
and modeling, thereby increasing their motivation and persistence. Meanwhile, SDT
emphasizes that technology supports students' autonomy, competence, and relatedness,
which are essential for fostering intrinsic motivation. Together, these frameworks indicate
that effective technology integration in mathematics instruction promotes students'
academic motivation by improving teaching practices, strengthening self-efficacy, and
addressing key psychological needs.

Perseverance in math tasks likewise showed a significant positive effect on academic
motivation (f = 0.25, t = 4.46, p < .001). This indicates that students who demonstrate
persistence in solving mathematical problems, even when faced with difficulties, are more
likely to maintain higher levels of motivation. Persistence allows learners to experience
gradual success through continued effort, which reinforces their willingness to engage in
challenging mathematical tasks.

A study on perseverance, persistence, and grit in mathematics emphasizes sustained

effort and productive struggle as essential factors in developing deep mathematical
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understanding, highlighting these traits as important in students' engagement with
challenging tasks (Aquino & Ibarra, 2024). Research on scaffolding problem-solving tasks
shows that when students are guided to conceptualize mathematical situations before
solving problems, their ability to persist through difficulties improves, indicating that
perseverance can be developed alongside better effort and strategy use (Kapur & Roll,
2023). Evidence from profiles of growth mindset and grit among students in rural China
reveals that perseverance of effort and a growth-oriented mindset contribute to higher
motivation and stronger self-efficacy in mathematics, with persistent students showing
greater confidence in their abilities (Wijaya et al., 2025). Studies involving pre-service
teachers demonstrate that greater engagement in mathematical problem-solving activities
is associated with increased perseverance, suggesting that persistence strengthens
motivation to handle complex mathematical tasks (DiNapoli, 2024).

Perseverance in mathematics can be understood through the integrated perspectives
of the Technology Acceptance Model (TAM), Social Cognitive Theory (SCT), and Self-
Determination Theory (SDT), which explain how sustained effort develops in technology-
enhanced learning environments. From the TAM perspective, teachers' acceptance and use
of technology, driven by perceived usefulness and ease of use, create meaningful and
accessible mathematical experiences that encourage students to persist in solving
challenging tasks. SCT explains perseverance as a product of self-efficacy, where students
who experience mastery, observe successful problem-solving, and receive feedback
through technology-supported instruction are more likely to sustain effort and remain
engaged despite difficulties. SDT further supports this by emphasizing that perseverance

is strengthened when students' needs for autonomy, competence, and relatedness are
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satisfied, as technology-integrated mathematics instruction allows learners to explore
problems independently, build competence through guided practice, and engage
collaboratively with peers. These combined processes show that perseverance in
mathematics is not only a personal trait but also a motivational outcome shaped by
instructional technology use, self-efficacy development, and the fulfillment of basic
psychological needs, ultimately leading to stronger academic motivation and persistence
in learning mathematics.

Students' academic motivation in mathematics is strongly shaped by instructional
practices that connect mathematics to real-life contexts, integrate technology effectively,
and foster perseverance in learning tasks. The strong predictive power of the model
suggests that mathematics instruction should be intentionally designed to be
contextualized, technology-enhanced, and persistence-oriented, as these factors
collectively enhance motivation. Teachers are encouraged to design lessons that emphasize
real-world applications of mathematics, as this strengthens relevance, engagement, and
conceptual understanding. Schools are also encouraged to prioritize the provision of digital
tools and training that support meaningful technology integration, since instructional
technology plays a significant role in sustaining students' interest and deepening
understanding. In addition, cultivating perseverance through structured problem-solving
activities, scaffolding, and gradual exposure to challenges can help students develop
resilience and sustained effort in mathematics learning. Overall, improving students'
motivation requires a balanced approach that strengthens relevance, supports engagement

through technology, and builds persistence in mathematical thinking.
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Table 7

Predictors of Students’ Academic Motivation in Mathematics Learning

Predictors Coef (B) SE Coef t- value p-value
(Constant) 0.32 0.16 2.06 <.004
Instructional Use of Technology 0.25 0.05 4.94 <.001
Perseverance in Math Tasks 0.25 0.06 4.46 <.001
égrp])::):(aglon of Math in Different 0.28 0.05 506 <001
Adjusted r? 78.42%
F value 90.04
p-value <.001

Students” Academic Motivation= 0.32+ 0.25* Instructional Use of Technology +0.25*
Perseverance in Math Tasks+0.28* Application of Math
in Different Contexts

Mediation Analysis of the Effect of Students’ Self-Efficacy on the Relationship
between Teachers’ Technology Use and Students’ Academic
Motivation in Mathematics Learning

In Table 8, a mediation analysis was conducted to determine whether students' self-
efficacy mediates the relationship between teachers' technology use and students' academic
motivation in mathematics learning. The results indicated that the total effect of teachers'
technology use on students' academic motivation was statistically significant, [B = 0.553,
SE = 0.0443, 95% CI [0.466, 0.640], Z = 12.49, p < .001], suggesting that greater
integration of technology in instruction was associated with higher levels of students'
academic motivation in mathematics.

Greater integration of technology in mathematics instruction has been consistently
associated with enhanced student motivation, as supported by recent empirical and review-

based studies. Hidayat and Firmanti (2024) reported that technology-enhanced learning

environments significantly increase students' eagerness and sustained motivation to engage
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with mathematical concepts. This improvement is attributed to the interactive, student-
centered nature of digital tools, which enable learners to actively participate in problem-
solving and conceptual exploration rather than passively receive information, thereby
fostering deeper interest and persistence in learning. Alé and Arancibia (2025)
demonstrated that technology-based instructional strategies positively influence key
motivational dimensions, including attention, relevance, confidence, and satisfaction.
Their findings indicate that when instructional technologies are meaningfully integrated,
they help students maintain focus, recognize the real-world value of mathematics, and
develop a stronger sense of competence and achievement. Empirical evidence from
classroom-based research by Saliao and Cajandig (2025) further reinforces this
relationship, revealing that digital pedagogy and adaptive technologies enhance students'
engagement in mathematics. Engagement, as a core component of academic motivation, is
strengthened through technology-supported instruction that promotes active involvement,
sustained attention, and increased willingness to invest effort in mathematical tasks.

The direct effect of teachers' technology use on students' academic motivation,
controlling for students' self-efficacy, also remained statistically significant, [B = 0.255,
SE = 0.0364, 95% CI [0.184, 0.327], Z = 7.01, p < .001]. This indicates that teachers'
independent technology use contributes to increased students' academic motivation, even
when the mediating variable is considered. However, the indirect effect through students'
self-efficacy was likewise statistically significant, [B = 0.297, SE = 0.0379, 95% CI [0.223,
0.372], Z=17.85, p <.001], demonstrating that students' self-efficacy significantly mediates

the relationship between teachers' technology use and students' academic motivation.
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Valenzuela-Pefiufiuri et al. (2024) demonstrated, through a mediation analysis, that
self-efficacy plays a central role in linking learning-related variables to academic
motivation and engagement. Their findings emphasize that students' beliefs in their own
capabilities function as an internal mechanism that strengthens the translation of
instructional inputs into meaningful motivational outcomes, suggesting that even well-
designed learning environments become more effective when learners feel engaged and
confident in their abilities. Mekheimer (2025) provided further evidence by showing that
students' technological self-efficacy enhances intrinsic motivation and positive learning
behaviors. This highlights that confidence in using digital tools does not merely support
task completion but actively shapes students' interest, persistence, and willingness to
engage in learning activities, positioning self-efficacy as a key pathway through which
digital learning environments influence motivation.

Pérez Vargas et al. (2024) examined post-pandemic digital education contexts and
found that self-efficacy mediates the relationship between technology-related factors and
academic engagement. Their study underscores that learners' confidence in navigating
digital platforms determines the extent to which technology integration leads to meaningful
participation and sustained involvement in academic tasks. Taken together, these studies
illustrate that self-efficacy operates as a critical explanatory mechanism, clarifying how
and why technology-related instructional practices can effectively enhance students'
academic motivation and engagement.

Path estimates further support this mediation relationship. Teachers' technology use
significantly predicted students' self-efficacy, [B = 0.478, SE = 0.0517, 95% CI [0.376,

0.579], Z = 9.24, p < .001], indicating that increased use of instructional technology is
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associated with higher levels of students' confidence in their ability to perform academic
tasks. In turn, students' self-efficacy significantly predicted academic motivation, [B =
0.623, SE = 0.0419, 95% CI [0.541, 0.705], Z = 14.85, p <.001], suggesting that students
who possess stronger beliefs in their capabilities are more likely to demonstrate higher
motivation in mathematics learning. The proportion of mediation indicates that 53.8% of
the total effect of teachers' technology use on academic motivation occurs indirectly
through students' self-efficacy, while 46.2% of the effect remains direct.

These findings indicate a partial mediation, suggesting that students' self-efficacy
serves as a significant mechanism through which teachers' technology use enhances
students' academic motivation in mathematics. The results imply that technology
integration in instruction may foster students' motivation not only by making learning
activities more engaging but also by strengthening students' beliefs in their ability to
understand and perform mathematical tasks. When teachers effectively incorporate
technology into mathematics instruction, students may experience more interactive and
supportive learning environments that promote confidence and competence.

Technology-supported instruction enables teachers to present mathematical concepts
through simulations, multimedia, and interactive problem-solving activities, making
learning more meaningful and accessible to students. When technology is strategically
integrated into mathematics instruction, it enhances students' engagement and motivation
in learning (Bright et al., 2024). Moreover, students' self-efficacy, defined as their belief in
their ability to perform academic tasks, plays a crucial role in shaping academic motivation,
as learners with higher self-efficacy demonstrate greater persistence and willingness to

engage in mathematical activities (Geng et al., 2024). Self-efficacy also functions as a
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mediating factor in the learning process. Baog (2025) explained that self-efficacy mediates
the relationship between learning-related factors and students' motivation, indicating that
students who believe in their capabilities are more likely to develop stronger intrinsic
motivation and sustained academic engagement.

This finding can be anchored in Self-Determination Theory (Deci & Ryan, 2020),
which posits that learning environments that support autonomy and competence enhance
students' intrinsic motivation, as well as in Social Cognitive Theory (Bandura, 1997),
which emphasizes that instructional practices and technological tools influence motivation
through the development of self-efficacy. Technology-enhanced instruction provides
interactive, student-centered experiences, opportunities for mastery, and immediate
feedback, thereby strengthening students' confidence and motivation. Moreover, the result
aligns with Expectancy-Value Theory (Eccles & Wigfield, 2020), which explains that
motivation is shaped by learners' expectations for success and the value they assign to
tasks; thus, technology integration increases both expectancy and task value, leading to
higher levels of academic motivation in mathematics.

Educators are therefore encouraged not only to ensure the availability of
technological tools but also to focus on how these tools are intentionally used to support
students' confidence, competence, and active participation in learning. Teachers are
recommended to design technology-supported activities that allow students to gradually
experience success through guided practice, interactive problem-solving, and visual
representations of mathematical concepts. Providing timely and constructive feedback
through digital platforms, offering opportunities for students to track their progress, and

encouraging reflection on their learning can further reinforce students' confidence in their
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abilities. In addition, integrating collaborative digital tasks, real-world applications, and

inquiry-based activities can increase students' curiosity and intrinsic interest in

mathematics while strengthening their persistence when encountering challenging

problems. Educational institutions also play an important role by ensuring reliable

technological infrastructure, providing access to diverse digital learning resources, and

supporting continuous professional development that equips teachers with effective

strategies for technology-enhanced instruction. When technology is used purposefully to

create supportive, engaging, and student-centered learning environments,

it can

significantly enhance students' motivation, strengthen their self-efficacy, and encourage

sustained persistence in mathematics learning.

Table 8

Mediation Analysis of the Effect of Students’ Self-Efficacy on the Relationship
between Teachers’ Technology Use and Students’ Academic Motivation

in Mathematics Learning

95% Confidence
Effect L:'lbel SE Interval ’
Estimate Liwes  Uner 7 %
PP P Mediation
Indirect axb 0.297 0.0379 0.223 0.372 7.85 <.00I 538
Direct c 0.255 0.0364 0.184 0.327 7.01 <.001 46.2
Total craxb 0553 0.0443 0466 0.640 1249 <.001 100.0
Path Estimates
Teachers’ Self
Technology — u 0478 0.0517 0376 0.579 9.24 <.001
. - Efficacy
Use
Students’ Sladeaty
. — Academic b 0.623 0.0419 0541 0.705 1485 <.001
Self Efficacy ..
Motivation
Teachers: Academic
Technology — 0.255 0.0364 0.184 0.327 7.01 <.001

. Motivation
Use
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Figure 2 presents the structural model illustrating the relationships among Teachers'
Technology Use, Students' Self-Efficacy, and Students' Academic Motivation. The model
demonstrates both direct and indirect pathways that indicate how instructional practices
influence student outcomes. Specifically, Teachers' Technology Use is shown to have a
direct effect on Students' Academic Motivation ( = 0.26) and an indirect effect mediated
through Students' Self-Efficacy. The path coefficients reveal that Teachers' Technology
Use significantly predicts Students' Self-Efficacy (B = 0.48), while Students' Self-Efficacy,
in turn, exerts a strong influence on Students' Academic Motivation (B = 0.62). This
structure supports a partial mediation model, in which self-efficacy serves as a key
intervening variable.

The direct relationship between Teachers' Technology Use and Students' Academic
Motivation suggests that integrating technology into teaching positively contributes to
students' engagement and willingness to learn. Technology-enhanced instruction, such as
interactive platforms, digital resources, and multimedia tools, creates more dynamic and
stimulating learning environments that can directly increase students' interest and
participation in academic tasks. This finding underscores the importance of meaningful
technology integration as a driver of motivation in contemporary education.

More significantly, the model highlights the mediating role of Students' Self-
Efficacy. The substantial path coefficient from Teachers' Technology Use to Students' Self-
Efficacy (B = 0.48) indicates that effective technology use strengthens students' confidence
in their ability to perform academic tasks. When students are provided with opportunities
to interact with user-friendly digital tools, receive immediate feedback, and experience

success in learning activities, their sense of competence and control over learning
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increases. This enhanced belief in their capabilities becomes a critical psychological
resource that supports academic engagement.

Furthermore, the strong relationship between Students' Self-Efficacy and Students'
Academic Motivation (B = 0.62) highlights the central role of self-belief in shaping
motivational outcomes. Consistent with Self-Efficacy Theory, students who perceive
themselves as capable are more likely to demonstrate persistence, effort, and intrinsic
interest in their studies. The strength of this relationship suggests that self-efficacy is a
more powerful predictor of motivation than technology use alone, reinforcing its
importance as a mediating construct.

The presence of both direct and indirect effects confirms partial mediation, indicating
that while Teachers' Technology Use independently enhances Students' Academic
Motivation, a significant portion of its influence operates through Students' Self-Efficacy.
This implies that the effectiveness of technology in education is not solely dependent on
its presence but on how it is utilized to foster students' confidence and autonomy in
learning.

Overall, the model provides empirical evidence that optimizing technology
integration in teaching must go hand in hand with strategies that build students' self-
efficacy. By strengthening both instructional practices and learners' psychological
readiness, educational institutions can more effectively enhance students' academic

motivation and overall learning outcomes.
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Figure 2. Structural Model of the Effect of Students’ Self-Efficacy on the

Relationship between Teachers’ Technology Use and Students’

Academic Motivation in Mathematics Learning



Chapter 4

SUMMARY, FINDINGS, CONCLUSION, AND RECOMMENDATIONS

Summary

This study examined the relationship between teachers' extent of technology use and
students' level of academic motivation in mathematics learning, and the mediating role of
students' self-efficacy. The study sought to answer the following research questions: 1)
What is the extent of teachers' technology use in mathematics learning in terms of
instructional use of technology, engagement and motivation, assessment and feedback, and
accessibility and support through technology; 2) What is the level of students' self-efficacy
in mathematics learning in terms of confidence in solving mathematical problems,
perseverance in mathematics tasks, application of mathematics in different contexts, and
3) What is the level of students' academic motivation in mathematics learning in terms of
intrinsic motivation, extrinsic motivation, task value and relevance, and persistence and
effort; self-regulation in mathematics learning; 4) Is there a significant relationship
between the extent of teachers' technology use and the level of students' self-efficacy in
mathematics learning; 5) Is there a significant relationship between the levels of students'
self-efficacy and academic motivation in mathematics learning; 6) Is there a significant
relationship between the extent of teachers' technology use and the level of students'
academic motivation in mathematics learning; 7) What are the predictors of the students'
academic motivation in mathematics learning; and (8) What is the mediating effect of
students' self-efficacy on the relationship between teachers' technology use and students'

academic motivation in mathematics learning?
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The study was conducted at a private higher education institution during the School
Year 2025-2026. The study's respondents were 197 college students enrolled in
Mathematics 1. The researcher used an explanatory correlational design with mediation
analysis. The study used the Teachers' Technology Use Questionnaire (TTUQ), Students'
Academic Motivation Questionnaire (SAMQ), and Students' Self-Efficacy Questionnaire
(SSQ) as instruments to collect data. Mean, Standard Deviation, Spearman Rank-Order
Correlation, Stepwise Multiple Regression Analysis, and General Linear Mediation

Analysis were the statistical tools used.

Findings

These are the following are findings of the study:

1. Teachers' use of technology in mathematics learning was practiced to a very great
extent. Instructional use of technology, engagement and motivation, and accessibility and
support through technology were practiced to a very great extent. In contrast, assessment
and feedback through technology were practiced to a great extent.

2. Students exhibited a high level of self-efficacy. They demonstrated very high self-
efficacy in the application of mathematics in different contexts and high self-efficacy in
self-regulation in mathematics learning, perseverance in mathematics tasks, and
confidence in solving mathematical problems.

3. Students demonstrated a very high level of academic motivation in mathematics
learning. They showed very high academic motivation in terms of task value and relevance,
intrinsic motivation, and persistence and effort, while extrinsic motivation was also high.

4. There was a significant relationship between the extent of teachers' technology use

and the level of students' self-efficacy in mathematics learning. Greater use of instructional
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technology was associated with higher levels of students' confidence, perseverance,
application of mathematical concepts, and self-regulation.

5. There was a significant relationship between the levels of students' self-efficacy
and academic motivation in mathematics learning. Students with stronger confidence in
their mathematical abilities demonstrated higher motivation, greater task value, and
stronger persistence in learning.

6. There was a significant relationship between the extent of teachers' technology use
and the level of students' academic motivation in mathematics learning. Increased
integration of technology in instruction, engagement, assessment, and accessibility was
associated with higher levels of students' intrinsic motivation, extrinsic motivation, task
value, and persistence.

7. Application of mathematics in different contexts, instructional use of technology,
and perseverance in mathematics tasks significantly predicted students’ academic
motivation in mathematics learning. These factors collectively accounted for a substantial
proportion of the variance in students' academic motivation, underscoring their strong
predictive power for learners' engagement and drive in mathematics.

8. Students' self-efficacy partially mediated the relationship between teachers'
technology use and students' academic motivation in mathematics learning. Technology
integration influenced students' motivation both directly and indirectly by strengthening

their confidence in performing mathematical tasks.
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Conclusion

Based on the results and analyses of the study, the following conclusions are
drawn:

1. Technology integration has become an established practice in mathematics
instruction. Technology is now widely embedded in mathematics teaching through digital
tools, online platforms, and interactive applications. Teachers routinely use these resources
to present lessons, facilitate practice, and assess learning, making technology a regular and
expected component of instruction.

2. Students have developed a positive belief in their capability to learn mathematics.
Students increasingly demonstrate confidence in their ability to understand and solve
mathematical problems. This positive belief reflects growing familiarity with learning
supports, improved learning experiences, and greater exposure to guided practice.

3. Students are highly motivated to learn mathematics.
Learners show strong willingness to participate in mathematics activities, complete tasks,
and engage with lessons. This motivation is influenced by both internal interest and
external factors such as teaching strategies and classroom support.

4. Technology-enhanced teaching practices help build students' confidence in their
mathematical abilities. The use of technology, such as interactive simulations and instant
feedback tools, allows students to practice at their own pace and correct errors immediately.
These experiences strengthen their confidence in handling mathematical tasks.

5. Students' beliefs about their abilities significantly influence their motivation to

learn mathematics. When students believe they are capable of succeeding in mathematics,
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they are more likely to participate actively, persist in difficult tasks, and show higher levels
of motivation. Positive self-beliefs directly shape their learning behavior.

6. Technology-supported instruction contributes to strengthening students'
motivation in mathematics learning. Technology makes learning more engaging and
accessible by providing interactive activities and visual representations of concepts. This
enhances students’ interest and encourages sustained motivation in learning mathematics.

7. The application of mathematics across contexts, the instructional use of
technology, and perseverance in mathematics tasks all play a critical role in enhancing
students' academic motivation in mathematics learning. When students see how
mathematics applies to real-life situations, engage with technology-based learning tools,
and persist through challenging tasks, their academic motivation is significantly
strengthened through meaningful and relevant learning experiences.

8. Students' self-efficacy serves as an important mechanism through which
technology integration enhances academic motivation. Self-efficacy acts as a bridge
between technology use and motivation, as students who feel more capable due to
technology-supported learning are more likely to be motivated to engage and succeed in

mathematics.

Recommendations
1. Mathematics teachers may continue strengthening the integration of digital
technologies into instruction by using interactive tools, simulations, and multimedia

applications to clarify and engage students in mathematical concepts.
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2. Mathematics teachers may implement instructional strategies that build students'
confidence in mathematics by providing guided practice, encouraging active participation,
and recognizing students' learning progress.

3. Mathematics teachers may sustain and enhance students' motivation in
mathematics learning by designing meaningful, real-life problem-solving activities that
connect mathematical concepts to practical situations.

4. Mathematics teachers may use technology-based instructional strategies that
strengthen students' confidence, such as digital simulations, interactive exercises, and
technology-supported problem-solving activities.

5. Mathematics teachers may provide constructive feedback and encouragement to
help students develop stronger beliefs in their mathematical abilities and persist in solving
challenging tasks.

6. School administrators and the Vice President for Academic Affairs may ensure
the availability of technological infrastructure and digital learning platforms that support
technology-integrated mathematics instruction.

7. Mathematics teachers may design technology-integrated, context-based
instruction that actively promotes perseverance, as these approaches significantly enhance
students' academic motivation.

8. School administrators and the Information Technology (IT) Office may provide
continuous professional development and technical support for mathematics teachers to

enhance their competence in integrating technology effectively in teaching.
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9. Future researchers may conduct similar studies in other educational institutions
or subject areas to further examine the relationships among teachers' technology use,

students' self-efficacy, and academic motivation.
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Appendix A

TEACHERS’ TECHNOLOGY USE QUESTIONNAIRE

Directions: Please read each statement carefully based on the frequency of teachers’
technology use in mathematics learning. Put a check mark (/) in the column
corresponding to your response to each statement. Be guided by the following
scale: 5 — Always (A); 4 — Often (O); 3 — Sometimes (S); 2 —Rarely (R); and 1

— Never (N).

Indicators

Responses

(A)

©)
4

(S)
3

R)
2

(N)
1

A. Instructional Use of Technology
My teacher in Mathematics / ...

1. Uses technology (e.g., PowerPoint, Video
Presentations, Mentimeter, Google Jamboard,
Kahoot, GeoGebra, Desmos) to explain
mathematical concepts more clearly.

2. Integrates technology (e.g., PowerPoint, Videos,
Mentimeter, Google Jamboard, Kahoot, GeoGebra,
Desmos) to enhance mathematics lessons.

3. Uses technology to demonstrate real-life
applications of mathematics.

4. Presents mathematical examples and problems
using digital tools.

5. Uses videos or simulations to make abstract
mathematics topics easier to understand.

B. Engagement and Motivation through
Technology
My teacher in Mathematics 1 ...

1. Uses technology to make mathematics classes
more engaging.

2. Encourages us to participate actively in class
using interactive technologies.

3. Uses technology to increase my motivation to
learn mathematics

4. Creates interactive  activities  (e.g.,
Kahoot,Mentimeter, Google Jamboard, polls,
virtual manipulatives) to support learning.

5. Uses technology to make mathematics lessons
more enjoyable and less intimidating.

C. Assessment and Feedback through
Technology
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My teacher in Mathematics 1 ...

1. Uses online quizzes or digital platforms to assess
our understanding of mathematics.

2. Provides immediate feedback using technology-
based tools (e.g., online tests, apps).

3. Uses technology to track and monitor our
progress in mathematics.

4. Allows us to practice mathematics exercises
through digital applications.

5. Gives feedback on our work using online
platforms (e.g., Microsoft Teams, LMS, Google
Classroom, Moodle).

D. Accessibility and Support through
Technology
My teacher in Mathematics 1 ...

1. Shares learning materials (e.g., PowerPoint,
slides, notes, recorded lessons) through digital
platforms.

2. Uses technology to make mathematics lessons
accessible outside the classroom.

3. Is available to answer questions or provide
support through online platforms

4. Provides additional resources (e.g., tutorials,
websites, apps) using technology

5. Ensures that technology use in class helps
students with different learning needs.




Appendix B

STUDENTS’ ACADEMIC MOTIVATION QUESTIONNAIRE

Directions: Please read each statement carefully based on the level of academic motivation
in mathematics learning. Put a check mark (/) in the column corresponding to
your response to each statement. Be guided by the following scale: 5 — Strongly
Agree (SA); 4 — Agree (A); 3 — Neutral (N); 2 — Disagree (D); and 1 — Strongly

Disagree (SD).

Indicators

Responses

(SA)

(A)
4

(N)
3

(D)
2

(SD)

A. Intrinsic Motivation
| enjoy...

1.Solving mathematics problems even when they
are challenging.

2. Discovering new ways to solve mathematics
tasks.

3. Studying mathematics because | am genuinely
interested in learning it.

4. Learning mathematics enjoyable, even without
rewards or grades.

5. Having sense of satisfaction when I successfully
understand a mathematics concept.

B. Extrinsic Motivation
1 study mathematics to...

1. Achieve high grades.

2. Succeed in my future career.

3. Gain recognition or praise from my teachers and
classmates.

4. Meet my family’s expectations.

5.0pen opportunities for scholarships or job
prospects.

C. Task Value and Relevance
1 believe...

1. Mathematics is important for solving real-life
problems.

2. The skills I learn in mathematics will be useful
in my future studies or profession.

3. Mathematics because it develops my logical and
analytical thinking skills.

4. Mathematics an essential subject that contributes
to my overall education.
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5. Mathematics is important because it helps me
understand the world better.

D. Persistence and Effort
| continue working on mathematics...

1. Problems even when they are difficult.

2. Lessons by spending extra time to master them.

3. Problems by trying different strategies when my
first attempt fails.

4. Despite the challenges | encounter.

5. To improve my performance no matter how
difficult it may be.




Appendix C

STUDENTS’ SELF-EFFICACY QUESTIONNAIRE
(To be answered by the Learner-Respondent)

Directions: Please read each statement carefully based on the level of self-efficacy in
mathematics learning. Put a check mark (/) in the column corresponding to
your response to each statement. Be guided by the following scale: 5 — Strongly
Agree (SA); 4 — Agree (A); 3 — Neutral (N); 2 — Disagree (D); and 1 — Strongly
Disagree (SD).

Responses
Indicators (SA)| (A) | (N) | (D) | (SD)
5 4 3 2

A. Confidence in Solving Mathematical
Problems

1 am confident in my ability...

1. To solve basic mathematics problems without
assistance.

2. To correctly solve mathematics word problems
when | put in the effort.

3. To solve challenging mathematics problems.

4. To check and verify the accuracy of my
mathematics solutions.

5. To apply mathematics formulas and procedures
correctly during exercises or exams.

B. Perseverance in Mathematics Tasks

I persevere...

1. In working on a difficult mathematics problem
until | find the solution.

2. When | encounter challenging mathematics
topics.

3. In staying focused on mathematics tasks even
when they take a lot of time.

4. By managing frustration effectively when
learning difficult mathematics concepts.

5. In completing lengthy or complex mathematics
assignments.

C. Application of Mathematics in Different
Contexts

I can apply ...

1. Mathematical concepts to solve real-life
problems.
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2. Mathematics in other subjects (e.qg., science,
technology).

3. Mathematical concepts to classmates when they
need help.

4.Technology tools (e.g., calculators, apps,
software) effectively to support my mathematics
learning.

5. Mathematics to practical situations outside
school.

D. Self-Regulation in Mathematics Learning
1 believe I can...

1. Prepare well for mathematics tests and exams.

2. Manage my time effectively when studying
mathematics.

3.Set goals and follow a study plan to improve in
mathematics.

4.Learn mathematics independently  without
constant teacher guidance.

5. Improve my mathematics performance through
continuous practice.
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" MISAMIS UNIVERSITY RESEARCH ETHICS BOARD

Phone: +6388 521 0367 | Fax: +6388 521 2917
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MU-REB-010/03 March 2022

INFORMED CONSENT FORM
(PORMA SA NASABTAN NGA PAGTUGOT)

Name of the Researcher/Investigator (Nagtuon): _ Katherine Rose G. Lopez
Course: MAEd-Mathematics

College: __ Graduate School

Email / Contact Number: katherinelopez0422@gmail.com/09616424474

Thesis Title: “Teachers’ Technology Use and Students’ Academic Motivation in
Mathematics Learning: The Mediating Role of Self-Efficacy”

PART I. INFORMATION SHEET

Introduction Good day! | am Katherine Rose G. Lopez, the principal
(Pasiuna) researcher/investigator of the study entitled “Teachers’ Technology Use
and Students’ Academic Motivation in Mathematics Learning: The
Mediating Role of Self-Efficacy.” | am a graduate student under the
program Masters of Arts in Education at Misamis University in Ozamiz
City. I am to conduct the research with students enrolled in Mathematics
1 subject as respondent. In this vein, I am respectfully seeking your
voluntary participation, being qualified to give your informed consent to
take part in this study. Before you decide whether to participate or not in
this study, please read the succeeding information about the study and
feel free to ask questions anytime should there be anything you do not
understand or want to clarify. If you agree to answer the interview, you
will be asked to affix your name and signature on this form for which you
will be given a copy.

(Maayong adlaw! Ako si Katherine Rose G. Lopez, ang
nagpahigayon sa pagtuon kabahin sa “Paggamit sa Teknolohiya sa mga
Magtutudlo ug Akademikong Motibasyon sa mga Estudyante sa Pagkat-
on sa Matematika: Ang Papel sa Self-Efficacy Isip Tigpataliwala.” Ako
usa ka estudyante sa Masters of Arts in Education sa Misamis University.
Ako nagapili kanimo isip participant nga maoy mutubag sa
gikinahagnglang impormasyon niining gihimong pagtuon. Ako
matinahurong naghangyo sa inyong bulontaryo nga pag-apil niini nga
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pagtuon. Gikinahanglan nga ikaw naa sa saktong edad ug naay
kakayahan nga mohatag sa pagtugot aron makaapil niini nga pagtuon.
Sa dili pa ka mohukom sa pag-apil niini nga interview, palihug sa
pagbasa sa mga impormasyon sa ubos ug gawasnon ka nga
makapangutana kon adunay wala nimo nasabtan o gusto nimong iklaro.
Kung motugot ka sa pagahimoon nga interview, papirmahon ka niini nga
porma ug tagaan usab ka ug imong kaugalingong kopya.

Purpose
(Katuyoan)

The purpose of this study is to determine teachers’ technology use and
students’ academic motivation in mathematics learning and the mediating
role of students’ self-efficacy. This research provides insights into how
teachers’ effective use of technology can enhance your motivation in
learning mathematics. By understanding the link between technology
integration and students’ self-efficacy, learners can recognize how digital
tools such as interactive applications, simulations, and online learning
platforms can make mathematical concepts more accessible and
enjoyable. (Indicate the significance).

(Ang katuyuan niini nga pagtuon mao ang tukion ang paggamit sa
teknolohiya sa mga magtutudlo ug ang akademikong motibasyon sa mga
estudyante sa pagkat-on sa Matematika, uban sa pag-ila sa papel nga
ginapakita sa self-efficacy sa mga estudyante isip tigmamatuod o
tigpataliwala sa maong relasyon. Kini nga pagtuon makahatag og
panabot kung giunsa sa epektibong paggamit sa teknolohiya sa mga
magtutudlo ang pagpasiugda sa motibasyon sa mga estudyante sa
pagkat-on sa Matematika. Pinaagi sa pagsabot sa koneksyon tali sa
integrasyon sa teknolohiya ug sa self-efficacy sa mga estudyante,
masabtan sa mga magkat-on kung giunsa sa mga digital nga
kasangkapan sama sa interactive applications, simulations, ug online
learning platforms ang pagpadali ug pagpatam-is sa pagsabot sa mga
konsepto sa Matematika. Kini nga pagtuon may dakong kahinungdanan
tungod kay makatabang kini sa pagpalambo sa mga estratehiya sa
pagtudlo ug pagkat-on nga nagpalig-on sa kahusayan ug kumpiyansa sa
mga estudyante sa nasangpit nga asignatura. (kaayuhan).

Type of
Research
Intervention
(Matang sa
Interbensyon sa
Pagtuon)

This study will be conducted through survey questionnaires. The
gathering of data will be conducted in person.

(Kining pagtuon pagabuhaton pinaagi sa pamutana sa surbey. Personal
ang pagkuha sa datos.)

Selection  of
Participants

The selection of the participants is based on the following inclusion
criteria: 1) students must be currently enrolled in the subject Math 1; and
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(Pagpili samga
Partisipant)

(2) they must provide their full and voluntary consent to participate in the
study. (Indicate as applicable to your study.)

(Ang mga partisipante niini nga pagtuon mao ang indibidwal nga naga-
angkon sa mosunod: (1) Ang mga estudyante kinahanglan nga
kasamtangang nag-enrol sa asignaturang Matematika 1; ug (2) sila
kinahanglan nga maghatag sa ilang tibuok ug boluntaryong pagtugot sa
pag-apil sa maong pagtuon.)

Voluntary
Participation
(Boluntaryo
nga
Partisipasyon)

Your participation has to be voluntary and will not affect your
situation or status in any way, including your relationship with the
researcher. You are free to decide if you will take part or not. If you
decide to participate, you are free not to answer any questions that you
do not prefer to answer.

(Boluntaryo ang imong pag-apil ug kini dili makaapekto sa imong
sitwasyon o estado apil na imong relasyon sa nagtuon. Gawasnon ka nga
modesisyon kung kung moapil ka niini nga pagtoon o dili. Kung mo-
desisyon ka nga moapil, gawasnon ka nga dili motubag sa bisan asa nga
pangutana nga dili nimo gusto nga tubagon.)

Procedure
(Pamaagi)

The participants will be given ample time when to undertake the
interview. The interviews will be undertaken once or several times when
necessary. The researcher will transcribe the interviews to be used for the
analysis of the data. The information and data provided by you as a
participant will be utilized for this study alone and will be treated with
the utmost confidentiality.

(Ang mga partisipante pagahatagan og igong panahon sa pag-apil sa
interview. Ang interview pwedeng himoon kausa nga higayon o sa
makadaghan depende sa panginanghalanon. Isulat sa nagtuon ang
interviews para sa pag-analisa sa datos. Ang mga impormasyon ug datos
nga nakuha gikan kanimo isip ka partisipante gamiton lamang niining
research og hatagan og tumang pag-amping nga dili mabutyag.)

Duration
(Gidugayon)

The gathering of data through survey questionnaires will last for 10
minutes.

(Ang pagkuha sa datos pinaagi sa pamutana sa surbey mokabat ngadto
sa napulo ka minutos.)

Risks and
Discomforts
(Risgo ug
Kahasol)

The respondents will be protected from physical, social, or economic
risks. In case the items in the survey instrument are too personal and
make you feel uncomfortable, you may decline to answer any or all
questions and may terminate your involvement at any time you choose.

(Ang mga partispnate ginaprotektahan sa pisikal, sosyal o
ekonomikanhong risgo. Kung pananglitan adunay mga pangutana nga
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personal ra kaayo o kung dili ka komportable, mamahimong dili ka
motubag o mobalibad sa pagtubag sa bisan asa o0 sa tanang mga
pangutana ug moatras sa pag-apil sa bisan unsang panahon nga imong
gusto.)

Benefits
(Kaayohan)

This study will enable you to shed light or provide understanding
about teachers’ technology use and students’ academic motivation in
mathematics learning and the mediating role of students’ self-efficacy.
Thus, your responses shall be highly valued being deemed important in
the field of Education.

(Kini nga pagtuon makapahimo kanimo paghatag og katin-awan
0 pagpasabot kabahin sa paggamit sa teknolohiya sa mga magtutudlo ug
ang_akademikong motibasyon sa mga estudyante sa pagkat-on sa
Matematika, uban ang papel nga ginapakita sa self-efficacy sa mga
estudyante isip tigmamatuod o tigpataliwala sa maong relasyon. Ang
imong mga tubag hatagan og dakong bili nga giisip nga importante sa
linya sa Edukasyon.)

Reimbursemen
ts

(Hulip
bayad)

nga

There will be no monetary expenses or costs on your part as a respondent,
nor any monetary compensation for your participation in this study.
However, personal protective equipment (PPE) like face masks, alcohol
and face shields may be provided during the gathering of the research
data.

(Wala kay magasto sa imong pag-apil niini nga pagtuon ug dili usab ka
bayaran ug kwarta sa imong pag-apil niini nga pagtuon. Apan adunay
nga personal protective equipment (PPE) sama sa face masks, alcohol
ug face shields nga pwede nga mahatag sa panahon sa pagkuha sa mga
datos)

Confidentiality
of Data (Pag-
amping sa
Datos)

Only the researcher will have access to the information and

responses of the participants. The personal identifying information of the
participants will only be used for research analysis and will be treated
with the utmost confidentiality. During the study, all data will be kept in
a locked, secure filing cabinet, of which will be discarded 6 months after
the publication of the results.
(Ang nagtuon lamang ang makakita sa mga impormasyon ug tubag sa
respondents. Ang mga datos nga makuha i-analisa ug hatagan og tumang
pag-amping aron dili ibutyag. Sa panahon sa pagtuon, ipahimutang sa
usa ka selyadong filing cabinet ang tanang datos nga pagagub-on human
sa 6 kabulan gikan sa pag-publish sa resulta.)

Sharing of
Findings

The results of this study will be presented during the thesis/dissertation
final defense of the researcher. Also, the research findings may be shared
through publications and conferences with the assurance that the
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(Pagpaambit sa
Nakaplagan)

identities of the respondents will remain confidential. A printed copy of
the completed study will be provided to the participants.

(Ang mga resulta niini nga pagtuon ipresenta sa panahon sa final
defense sa thesis/ dissertation sa nagtuon. Ang mga nakaplagan sa
pagtuon posible nga ipaambit pinaagi sa mga publications ug
conferences nga adunay kapanigurohan nga dili mabutyag ang
pagkatawo sa mga partisipante. Pagahatagan og isa ka giimprinta nga
kopya sa kumpleto nga pagtuon ang mga partisipante.)

Rights to
Refuse or
Withdraw
(Katungod sa
Pagpalibabad
0 Pag-undang)

You are free to withdraw or terminate participation at any stage of the
study, without the need to give any reason. You will not be penalized in
case of termination of participation.

(Gawasnon ka nga moatras or moundang sa pag-apil sa bisan asa nga
punto sa pagtuon nga dili na magkinahanglan pa ug rason. Dili ka
ipamulta sa pag-atras o pag-undang.)

Who to Contact
(Kinsa ang
Kontakon)

Should there be any queries as a parent, you can contact the researcher
through the following details:

(Kung adunay mga pangutana, mamhimo nga mokontak pinaagi aning
mga detalye:)

Name of the Researcher (Ngalan sa Nagtuon): Katherine Rose G. Lopez
Cellphone Number/s: 09616424474
e-mail ad: katherinelopez0422@gmail.com

STATEMENT BY THE RESEARCHER
(PAGPADAYAG SA NAGTUON)

I will read the Information sheet to the potential participant.
With the best of my ability, | make sure that the participant will
understand the interview questions and that possible follow-up
interviews may be undertaken.

(Akong pagabasahon ang mga nasulat niining Information Sheet
ngadto sa potensyal nga partisipante. Kutob sa akong mahimo siguroon
nako nga masabtan sa partisipante ang mga pangutana sa interview ug
ang possible nga follow-up nga interviews.)

I can assure that the participant will be given an opportunity to
ask questions about the study, and all the questions raised will be
answered fully. I can likewise assure that the participant will not be
coerced into giving consent that must be free and voluntary.
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(Gisiguro ko nga ang partisipante mahatagan og panahon sa
pagpangutana kabahin niiining pagtuon og ang tanang pangutana nga
iyang gihatag matubag sa hingpit. Siguroon ko usab ang maong
partisipante dili mapugos sa paghatag sa pagtugot nga kinahanglan nga
gawasnon og boluntaryo.)

A copy of this Informed Consent Form will be provided to the
participant.
(Ang kopya sa niining Informed Consent Form ihatag ngadto sa
respondent.)

Print Name of Researcher (Ngalan sa Nagtuon):

KATHERINE ROSE G. LOPEZ

PART II. CERTIFICATE OF CONSENT

This research entitled “Teachers’ Technology Use and Students® Academic Motivation: The Mediating
Role of Self-Efficacy” by Katherine Rose G. Lopez with the aim of gathering information and data pertaining
to teachers’ technology use and students’ academic motivation in mathematics learning and the mediating role
of students’ self-efficacy, has been presented and explained to me clearly. Since the study involves students
who are currently enrolled in the subject Math 1, T am chosen as one of the respondents.

(Kini nga pagtuon gititulohan, “Paggamit sa Telmolohiva sa mga Magtutudlo ug Akademikong Motibasvon
sa mea Estudvante sa Packat-on sa Matematika: Ane Papel sa Self-Efficacy Isip Tiepataliwala. ” ni Katherine
Rose G. Lopez, nga adunay tumong sa pagkuha og impormasyon ug datos kabahin sa _paggamit sa
tekmolohiva sa mea magtutudlo ue ang akademikong motibasvon sa mea estudvante sa pagkat-on sa
Muatematika, uban ang papel nga ginapakita sa_self-efficacy sa _mga estudvante isip tigmamatuod o
tigpataliwala sa maong relasvon, gipresenta ug gipasabot og Klaro kanako. Tungod kay ang pagtuon kay
kabahin sa mga estudvante nga kasamtangang nag-enroll sa asignaturang Matematika 1, ako napilian isip
usa sa mga respondinte.

I have read the foregoing Informed Consent Form, or it has been read to me. I had the opportunity to
ask questions, which were subsequently answered fully. I consent voluntarily to be a participant of this study.

(Akong nabasa ang nauna nga Informed Consent Form, o gibasa kini kanako. Natagaan ako og
higavon nga makapangutana nga natubag sa hingpit. Ako mosugot nga boluntaryo nga
mahimong participant sa niining pagtuon.)

Print Name of Participant (Ngalan sa Partisipante):
Signature of Participant (Pirma sa Partisipante):
Date: [MM/DD/YYYY]
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