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Abstract

Harnessing of ICT in education plays an increasingly crucial role in tackling issues related to student
engagement and mathematics learning. In spite of increased access to digital tools, there is still a need to
critically explore how well ICT is utilized to support Grade 7 learners' learning. This research sought to
establish the extent of harnessing of ICT as an instructional approach and its relationship with the level of
Grade 7 students’ engagement and Mathematics learning at public secondary school in Division of Bohol,
Carcar City, and Cebu Province for school year 2024 to 2025. The researchers implemented a descriptive-
correlational design where they collected data using an adopted questionnaire and the advisers’ ratings of
students in the Third Quarter Mathematics 7. Two hundred eighty-five were randomly chosen through
multistage sampling, combining stratified random sampling in one school and total enumeration in the
others. Data analysis involved using methods such as percentage, weighted mean, standard deviation, and
the Pearson product-moment correlation coefficient. Results indicated that ICT was regularly used for
teaching, and this resulted in high levels of both cognitive and behavioral engagement from the students.
While ICT enhances students' engagement in and enriches learning experiences, its impact on Mathematics
performance remains limited if used solely. The findings reveal that technology does not automatically lead
to any improvement in learning unless combined with instructional approaches that can relate the use of ICT
to lesson goals. Students were found to engage and perform acceptably, but meaningful improvement
requires effective pedagogy coupled with purposeful ICT integration. It is recommended that teachers design
lessons that merge ICT tools with clear objectives to ensure technology supports students' mathematical
learning.

Keywords— ICT Integration, Mathematics Engagement, Grade 7 Learners, Technology-Enhanced Instruction,
Mathematics Achievement.
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L. INTRODUCTION

Technology adoption has become increasingly
essential in most sectors, especially in education in a
world are everything is done fast and online. At a time
when digital technologies continue to alter ways people
connect, study, and obtain information, it is important
to understand how Information and Communication
Technology fits into the revolution. According to the
Republic Act "the department of information and
communications technology act of 2015," filed as
10844, ICT is basically the application of electronic
means for doing all various operations on information
like creating, accessing, collecting, storing, processing,
receiving, transmitting, presenting, and distributing.
Integrating digital technologies into teaching and
learning is the main goal of ICT in education so that
both teaching and learning become better.

Through the use of resources such as
educational software, online learning environments,
and computer simulations, ICT has made it possible to
engage learning in Mathematics instruction by aiding
students in problem-solving and performing data
analysis. These resources engage and enhance
students' learning. For example, through tools like
educational software, online learning environments,
and computer simulations, ICT facilitates interactive
learning in mathematics instruction by enabling
students to analyze and solve problems. The above-
stated instruments motivate students while they
broaden their knowledge. ICT has a huge effect on the
students’ learning experiences, beginning with their
early years. If technology is put in harmony with the
traditional learning methods, the result would be an
infinite source of mental growth. Besides improving the
quality of learning, it also develops creativity and
provides learners with the skills that are beyond the
classroom. As highlighted by Schmalacker (2025),
adopting technology in learning presents us with a
whole world of opportunities that improve both
learning experiences and results.

This already ongoing academic inquiry is
based on the assumption that intentional integration of
ICT in mathematics teaching increases student interest
and supports improved learning performance. To
anchor this pedagogical direction, the Technological
Pedagogical and Content Knowledge or TPACK model
proposed by Mishra and Koehler (2006) is adopted as a
guiding framework. TPACK is based on Shulman's
Pedagogical Content Knowledge, which underlined the
importance of amalgamating pedagogy with subject

matter competence (Shulman, 1986). According to the
model, teaching has greater effectiveness when
technology, pedagogy, and content knowledge are
merged instead of being dealt with separately. Adams
(2019) points out that TPACK balances the three
domains appropriately and prepares the teacher for
providing adequately integrated learning experiences.
Zaidi and Hussain (2019) further emphasize that
TPACK is necessary in teacher preparation programs,
for it equips a prospective teacher to create a dynamic,
technology-rich classroom.

The inquiry further reinforces instructional
design through the use of the Cognitive Load Theory or
CLT put forward by John Sweller (1988), which is
rooted in how learners process information within the
limits of working memory. Clark and Kimmons (2023)
point out that reducing extraneous cognitive load
allows learners to concentrate their cognitive efforts on
essential learning tasks, which makes instruction more
efficient. O'Connor and Domingo (2020) also advise
that the closer motivation is to cognitive efficiency, the
more meaningful and long-lasting the learning will be
from instruction. Shibli and West (2018) agree that the
use of CLT can be applied in a variety of settings,
adding that well-designed instruction, in accordance
with human cognitive architecture, holds strong
potential to improve learning outcomes.

Learning perspectives are further supported
by Vygotsky's Constructivist Learning Theory, also
referred to as Social Constructivism. According to
Vygotsky (1978), knowledge is created by interaction,
collaboration, and guided participation. ELM Learning
(2024) explains that in constructivist learning,
students are empowered to take the lead in
constructing knowledge for themselves through
reflective and active participation. As cited by Hoose
(2020), Vygotsky said knowledge is first constructed in
the social before it becomes internalized by the
learners. Mcleod (2025) suggests that constructivism is
a learning paradigm where learners construct
knowledge for themselves, rather than being a passive
recipient of knowledge. It complements digital media
learning experiences.

The incorporation of ICT into the basic
education system has also been a big help to national
education reforms. The Enhanced Basic Education Act
of 2013, otherwise known as Republic Act No. 10533,
laid down the foundation for K to 12 curricula by
extending basic education and encouraging the use of
ICT in all areas of learning for the purpose of improving
students' digital literacy and future readiness (Republic
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of the Philippines, 2013). In the same vein, Department
Order No. 78 by the Department of Education set up
the Computerization Program in 2010 with the
aspiration to raise the standard of teaching through
learning that is supported by ICT, while at the same
time, the access to technology resources was made
equal (Department of Education, 2010).

Besides the national measures, the state of the
classrooms continues to suggest that even more
powerful ICT-led teaching is needed. The mathematics
teacher from the research location informs that a lot of
the seventh graders do not know the basic arithmetic
and this directly impacts their class performance. For
example, the Third Quarter Assessment Report in
Mathematics for the School Year 2024 to 2025 revealed
that only eight-point thirty-three percent of students
were rated as Outstanding while twenty-one-point
eleven percent were classified as Very Satisfactory. The
rest of the majority had their performance graded as
Satisfactory  and  Fairly  Satisfactory, = which
corresponded to thirty-eight-point thirty-three percent
and twenty-nine-point forty-four percent of the total
learners, respectively, while two-point seventy-eight
percent of students were considered not to have the
expected proficiency. These numbers show continuous
learning gaps and support the request to find out
digital-mediated strategies that help in the
development of the basic math skills.

Contextual factors also strengthen this need.
The school's location is within a community where
stable internet access is minimal, but students can still
access PisoWiFi, or coin-operated, low-cost wireless
connections within the community. Such access would,
therefore, show a community-sustained and practical
solution that may support ICT-based learning in
remote or underserved areas. The availability of
PisoWiFi underscores that the potential for localized
low-bandwidth technologies increases equitable access
to digital learning resources.

In light of these educational and contextual
considerations, this academic undertaking determines
the extent of ICT integration as an instructional
strategy. Furthermore, it looks into its effect on the
mathematics engagement and performance of Grade 7
learners in public secondary schools in Buenavista I
District, Bohol; in Carcar City Division; in Bantayan
District 1, and in the Division of Cebu Province, during
the School Year 2024 to 2025. Findings will be used in
order to provide an ICT Enhancement Plan, which is an
evidence-based intervention that targets improving
technology-supported instruction, helps fill in gaps

related to fundamental mathematics skills, and
enhances learner engagement and academic
achievement despite geographical and infrastructural
challenges.

IL. METHODOLOGY

A descriptive-correlational quantitative research
design was employed in the study as the most suitable
method for providing a detailed account of the present
situation and for simultaneously looking at the
interrelationships of variables without assuming any
cause-effect relationships (Devi et al., 2022). The study
population consisted of 7th-grade pupils from several
public secondary schools including one school from the
Buenavista I District in Bohol, one from the Carcar City
Division, two from the Bantayan District, and one from
the District II of San Fernando. The research utilized a
multistage sampling technique that included stratified
random sampling in the district of Buenavista I, Bohol,
and complete enumeration in the other schools. The
data gathering was done using a questionnaire in the
form of a closed-ended Likert-type that contained
students’ demographic profile, ICT integration in
teaching-learning mathematics to a certain extent, and
students’ engagement after ICT integration. ICT
integration was measured by ICT Optimization
(Nteziryimana & Niyobuhungiro, 2023) and Delivery of
Instruction (Arhin et al., 2023), while engagement was
adapted from Fitriasari and Abadi’s (2019) work. Both
the ICT sections and engagement statement used a five-
point scale (Always to Never) and (Very High to Very
Low) respectively. The reliability of the tool was 0.852
(using Cronbach’s alpha), and the content validity was
confirmed by two specialists. Additionally, the
participants’ grades in Mathematics for the Third
Quarter were gathered to evaluate learning outcomes.

The data that were collected were processed,
organized, and analyzed using the following methods:
percentages to depict demographics and grades,
weighted mean and standard deviation to quantify the
extent of ICT integration and students’ engagement,
and Pearson-r correlation to investigate the
relationships among ICT usage, engagement, and
mathematics performance. The weighted mean offered
a summary of the students’ viewpoints while the
standard deviation showed the extent to which the
responses differed.
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III. RESULT AND DISCUSSION

This section discussed the analysis and interpretation
of the collected data to respond to the research
questions on the extent of harnessing of ICT as a
teaching strategy and its impact on the engagement
and Mathematics learning among Grade 7 learners
during the school year 2024-2025. It started with a
demographic profile of the
respondents, such as age and gender, type of ICT tool,
and usage frequency, ICT proficiency of teachers, and
access to ICT resources. It also discusses how ICT is
used by teachers in improving instruction in the form
of ICT optimization and delivery. It also assessed
students' cognitive and behavioral participation in
learning mathematics, as well as their performance.
Finally, it examined the substantial relationships
between the level of ICT integration, students'
participation, and their learning outcomes, with results
provided in narrative and tabular formats to provide a
clear and extensive understanding of the findings.

discussion of the

3.1. Respondents’ Demographic Profile

To put the study's findings in context, it was crucial to
understand the profile of the respondents. The
demographic profile of the participants, their exposure
to ICT, and their interactions with math education were
presented
compiled in the tables, which also included interpretive
analysis based on relevant educational theories and
empirical studies. These profiles provided the
background information needed to examine the ways
in which ICT affected students' experiences and
performance in mathematics classes.

3.5.1. Age and Gender

in this section. The information was

The distribution of respondents by age and gender was
provided in this subsection. Determining the age and
gender distribution was crucial to comprehending how
demographic factors might have affected how students
used ICT to learn mathematics.

Table 1: Age and Gender of the Respondents

Age (in years) Female Male Total
f % f % f %
14 years old and above 8 2.81 7 2.46 15 5.26
13 years old 98 34.39 107 37.54 205 71.93
12 years old 38 13.33 26 9.12 64 22.46
11 years old 1 0.35 0 0 1 0.35
Total 145 50.88 140 49.12 285 100

The survey results presented in Table 1 give
an overview of the demographic characteristics of the
participants based on their age and gender. The
majority of the respondents are early adolescents aged
13 years, who, in fact, represent the largest portion of
the group. The age distribution not only reveals the
developmental stage of the respondents as they are
social, and emotional

going through cognitive,

development but also indicates that the school-based

behaviors and learning experiences of early
adolescents are influenced by their high
responsiveness to guidance, structured learning

environments, and peer dynamics.

In addition, the slightly larger number of
female respondents than male one’s points to a very
small gender disparity in the sample. This difference is
to be considered in the analysis, but it does not mean
that the findings are any less relevant to or applicable
for both sexes. The sample being balanced still
demonstrates that the male and female students are
under similar developmental conditions, therefore,
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they are equally affected by the schools, the social
interactions, and the academic pressures. This implies
that, academically, when technology is integrated into
teaching and learning experiences, it benefits both
males and females (Ayite et al.,, 2022).

3.5.2. Types of ICT Tools Used

This part indicated the categories of ICT tools the
teacher employs in providing mathematics teaching.
The emphasis on these tools gives an insight into the
teacher's teaching style and the technology platforms
learners receive exposure to during training.

Table 2: Types of ICT Tools Used

ICT Tools Used f %
Educational Apps 156 58.33
Simulation 42 41.67
Learning Management 81 0
Systems (LMS)

Interactive Boards 6 0
Total 285 100.00
69
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In Table 2, the distribution of ICT tools used
by the respondents is shown, which brings to light the
technological resources that are commonly integrated
into their learning experiences. The results indicate
that a considerable number of students use
educational applications, which means that app-based
tools are still the easiest and most used digital
resource in the classroom. This is more likely that the
students are using such platforms that are designed to
make the learning process interactive and
personalized, and the same time, it fits the
developmental requirements of early adolescents,
who, in fact, have more and more visual, game-like,
and self-paced tools. Bouck et al. (2020) state that
educational apps are capable of active and
performance improvement in mathematics, making it
also easy and convenient for the students to get a
personalized and accessible learning resource. The
presence of simulation tools and learning
management systems (LMSs) also points to the wide
array of ICT resources made available to the students,
which in turn depicts a digital interactive and
structured online content delivery environment. This
is, indeed, supported by the findings of Rafiq et al.
(2023), which pointed out that digital tools not only
helped but also empowered students in terms of
participation, motivation, and learning outcomes.

The use of various ICT tools such as apps,
simulations, LMS, and interactive boards signals that
students are receiving the exposure of different ways
of technology-enhanced learning. Interactive boards,
for instance, are used very rarely but their presence
portrays the effort of diversifying instructional
methods by means of multimedia and hands-on digital
platforms. The schools in this study consider
technology integration as a necessity that supports the
fulfillment of different learning styles and teaching
objectives, which echoes the assertion of Smith (2023)
that technology can aid the learning of those students
who struggle with math. The knowledge of the types of
tools actually used by the students enables the
teachers to take well-informed steps regarding the
most effective, available, and engaging technologies in
supporting not only mathematical learning but also
overall academic progress. The data from Table 2, in a
nutshell, points out that ICT is increasingly becoming a
vital factor in the creation of dynamic, inclusive, and
student-centered learning environments.
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3.5.3. Frequency of ICT Usage

This refers to how often the teacher uses ICT tools in
teaching math. Frequency of use represents how much
ICT is used as a normal part in learning-teaching.

Table 3: Frequency of ICT Usage

Frequency f %
Daily 95 33.33
Weekly 91 31.93
Occasionally 99 34.74
Total 285 100.00

The frequency of ICT usage among the
respondents is depicted in Table 3, which gives a clear
picture of the digital tool’s usage by students in
learning experiences from the very start up to October
2023. The findings are such that the students exhibit
different levels of ICT participation, some of them
making it a point to use technology in their studies
while other very little. The difference here shows the
different digital habits that exist among the students
and it also gives a good insight into the engineers’
willingness to wuse the technology supported
instruction. It is quite important to stress that the
presence of information technology infrastructure
does not alone determine the extent of technology use
in the classroom (Szyszka et al., 2022), which means
that students’ patterns of usage are influenced not
only by the access but also by the teaching practices,
motivation, and the learning environment.

A big part of the respondents along with the
teachers are the most active and consistent ICT users
that points out to the fact that a majority of the
students have already been acquainted with the use of
digital tools in their academic work. The engagement
of the respondents with ICT in such a manner is
advantageous, for the reason that the regular
interaction with ICT will result in the polishing of the
skills which are normally utilized in the interactive
and technology-enhanced learning. Mathematics, for
instance, when treated this way will lead to the
development of problem-solving skills, better
understanding of the concept and fostering of
independent learning attitudes. Moreover,
Thieonyemolor (2022) emphasizes that students’
learning across the curriculum can be positively
affected by technology if it becomes part of their daily
routine, thus reinforcing the claim that consistent
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digital engagement can enhance learners’ interest and
overall academic participation.

However, an interesting group seemed to be
the students who used ICT occasionally. This shows
there is a difference in access, motivation, or exposure
to technology. This group reflects different levels of
readiness, though it does not negate the importance of
integrating ICT within instructional strategies and
practices. What it does indicate is that the pedagogical
strategies must be inclusive to ensure that all
students, irrespective of their frequency of digital
exposure, can benefit from what technology offers.
This supports the argument that one of the key
principles of ICT is that it should be an equitable
resource that enhances participation and learning
within diverse student groups.

Through these usage profiles, the research
acquires sharper insight into exactly how ICT might be
used to support learning of mathematics. Precisely
because of these different levels of use, careful
attention to the design of learning environments is
needed for frequent and casual users alike. Overall,
findings reinforce the value of strategic integration of
ICT into the teaching of mathematics, ensuring that
students at all levels of digital engagement can enrich
their learning experiences and achieve meaningful
academic growth.

3.5.4. Teacher's Proficiency in ICT

This is the teacher's competence in employing ICT to
facilitate instruction, given that digital literacy is
critical in effective technology integration in the
classroom.

Teachers were evaluated by students using
observable metrics like use of digital tools for
instruction, multimedia integration, management of
online platforms, digital assessment, and instilling
responsible use of technology. Students used a three-
point scale: Developing, Proficient, and Advanced, in
assigning ratings to reflect their classroom
observations and experiences.

Table 4: Teacher’s Proficiency in ICT

The table 4 further indicates that the majority
of the teachers lie within the proficient category,
meaning a large proportion of the teaching force can
use technology to support instruction and classroom
tasks appropriately. A significant proportion of the
teachers have attained advanced skills in ICT; this
means that they are highly capable of using digital
tools, integrating innovative strategies, and navigating
more complex technological tasks with confidence.
According to Hero (2020), such teachers would be
well-prepared and open to the principles of ICT
integration and would show high levels of ICT
integration that are positively related to their
instructional practices.

Although the general ICT capacity is very strong,
there are still some weaknesses in the skills of a few
teachers, pointing to targeted support and training.
According to the IIEP Learning Portal (2023), the
impact of information communication technology on
learner outcomes will be determined by teachers'
digital competence and how effectively they integrate
technology into the curriculum. As such, Mahlo and
Waghid (2023) recommend that comprehensive and
yearly professional development programs be
mandated for both new and experienced teachers to
ensure that all faculty members are capable of
continuously developing their ICT skills and effectively
applying technology in teaching.

3.5.5. Accessibility to ICT Resources

This section described the availability of ICT resources
to teachers, such as devices and access to the internet.
Availability is central in informing the viability and
consistency of ICT-informed pedagogies.

Table 5: Accessibility to ICT Resources

Accessibility f Rank
Availability of Devices 155 1
Internet Connectivity 152 2

*Multiple Response

Teacher’s Proficiency f % Table 5 shows the accessibility of ICT

h hers. It indi hat th

Advanced 113 39.65 reS(.)urc.e.s among t. e te.ac ers. It indicates t at the
availability of devices is the most accessible ICT

Proficient 159 55.79 resource, suggesting that teachers generally possess
Developing 13 456 the. }'12.1rdware ne.cessary to support thel'r teachln.g
activities and integrate technology into their

Total 285 100.00 classrooms. Following closely, in that regard, is access
to the internet; it is highly accessible, which will
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suggest that teachers are largely able to connect to
online platforms and digital resources to facilitate
instruction. Generally speaking, the overall data show
that faculty have significant access to the basic ICT
resources that would support effective technology
integration in teaching and learning. This supports the
perspective of the ISTE Standards Team (2023), which
stresses that schools and districts better positioned to
narrow gaps in student opportunities provide
equitable access to devices, connectivity, and capable
teachers.

3.2. Extent of Harnessing of ICT In enhancing
Mathematics 7 Instruction

ICT has changed the landscape of contemporary
education by offering new tools that improve both

teaching and learning processes. In Mathematics 7, the
proper application of ICT facilitates visual learning,
interactivity, and student-centered engagement. To
measure the extent of the harnessing of ICT, this study
analyzed two broad categories: ICT Optimization and
Delivery of Instruction. Results are shown and
discussed in the tables.

3.2.1. ICT Optimization

ICT Optimization is the optimal application of digital
technologies and facilities e.g., the internet, projectors,
computers, and smart classrooms facilitating and
enhancing teaching and learning in mathematics. This
area assesses the usage and usefulness of these
technologies in enhancing students' learning and
performance.

Table 6: Extent of the harnessing of ICT as an instructional strategy in enhancing the teaching-learning in
Mathematics 7 in terms of ICT Optimization

S/N Indicators

Verbal

WM SD L
Description

1  “The use of the internet in learning Mathematics helps me 3.99 0.83 Often
understand how Mathematics questions are set and solved.”

2 “The use of social media platforms like YouTube by my teacher 3.73 0.98 Often
enhances my learning and performance in Mathematics.”

3  “The use of a projector in Mathematics lessons improves my  3.95 1.02 Often

understanding of the subject.”

4  “The use of computers in learning Mathematics enhances my 3.69 0.97 Often

performance in the subject.”

5 “The use of a smart classroom in learning Mathematics improves 3.70 1.08 Often

my understanding of the lessons.”

Aggregate Weighted Mean

Aggregate Standard Deviation

3.81 Often
0.97

Legend: “4.21-5.00-Always; 3.41-4.20-Often; 2.61-3.40-Sometimes; 1.81-2.60-Rarely; 1.00-1.80-Never”

Table 6 showed that the integration of ICT as
an instructional strategy in Mathematics 7 is
experienced by students often. For Item 1, the use of
the internet for learning Mathematics, indeed shows
that students often rely on online resources providing
explanations, examples, and interactive content to
help them understand mathematical concepts. Due to
this electronic access to information, learners can try
several ways of solving a problem, thereby facilitating
more independent and self-paced learning. Also, Item
3, the use of projectors in lessons in Mathematics,
shows a level of regular application. The projector
helps teachers demonstrate visually and show the

steps towards the solution in problem-solving to make
abstract and complex concepts easily understood. This
corroborates what Sarker et al. (2019) said:
“Integration of technology into the teaching-learning
process may effectively enhance the development of
both learners and educators for better educational
outcomes.”

In addition, Item 2 points out the use of social
media platforms, such as YouTube, as supplementary
tools in learning mathematics. While these tools are
not part of the formal curriculum in the traditional
classroom setting, they offer alternative explanations
and additional examples that enhance understanding
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for students. Their easy access and familiarity
especially aid visual and auditory learners who learn
well from frequent exposure to video content.
Furthermore, Item 5 points out smart classroom
technology, suggesting that some students may
experience digitally enhanced learning environments.
Variations in exposure to this tool could be affected by
the availability of facilities and teacher readiness to
implement advanced ICT-supported instruction. Item
4, on the use of computers to learn Mathematics, also
forms part of students' experiences with ICT in
offering digital exercises, simulations, and other
computer-assisted learning activities that promote
interest and support the development of skills.

Overall, the results yield the verbal
description “Often,” meaning that ICT is regularly
integrated into the teaching and learning of
Mathematics 7. This consistent use of ICT tools
manifests a continuing effort in making mathematics

instruction more interesting, relevant, and responsive
to diverse learning needs. It supports the position of
the Department of Education-Teacher Education
Council (2020) that “the integration of ICT in
enhancing the teaching and learning process widens
the concept of delivering effective and meaningful
education.” Corroborating the same assertion,
Abdullahi and Sirajo (2022) stress that successful
utilization of ICT encourages more learner-centered
practices and influences the teaching and learning of
mathematics positively.

3.2.2. Delivery of Instruction

Delivery of Instruction describes the manner in which
ICT tools are used in the actual process of teaching. It
highlights the operational role of ICT in supporting
student participation, the development of cognitive
abilities, collaboration, and student-centered learning.
This area concerns how ICT influences the quality and
efficiency of lesson delivery.

Table 7: Extent of the harnessing of ICT as an instructional strategy in enhancing the teaching-learning in
Mathematics 7 in terms of Delivery of Instruction

S/N Indicators

Verbal

WM SD Description

1  “Integrating ICT tools in Mathematics instruction helps students 3.96  0.77 Often

develop critical thinking skills.”

2 “ICT tools provide opportunities for collaborative learning in 392  0.89 Often

Mathematics classes.”

3  “The use of ICT tools in Mathematics instruction enhances students 3.84 0.92 Often

problem-solving skills.”

4  “Integrating ICT tools in teaching Mathematics facilitates students-  3.71 1.01 Often

centered learning.”

5 “ICT tools improve students’ engagement and motivation in 3.88 0.99 Often

Mathematics classes.”

Aggregate Weighted Mean
Aggregate Standard Deviation

3.86 Often
0.91

Legend: “4.21-5.00-Always; 3.41-4.20-Often; 2.61-3.40-Sometimes; 1.81-2.60-Rarely; 1.00-1.80-Never”

Table 7 reveals that the integration of ICT is an
instructional strategy applied to students when
delivering Mathematics 7 instruction. Item 1 refers to
developing critical thinking through the integration of
ICT tools; thus, technology-supported instruction is
used to enhance the depth of analysis by the students
through digital resources, which expose learners to
different contexts of problems in order to apply logical
reasoning and evaluation. Similarly, Iltem 2 reports the
integration of ICT into providing opportunities for
collaborative learning, which suggests that students
can interact, share ideas, and work on solving tasks
together through digital platforms. Such an observation
by Ascione (2023) points out that technology gives

students control over their learning and increases

opportunities  for students' self-directed and

personalized learning.

Item 3 shows that the application of ICT tools
enhances students’ problem-solving skills. Digital
applications and interactive tasks enable students to
explore mathematical procedures, test strategies, and
analyze solutions in real time, thereby permitting
learners to become more confident when addressing
complex problems. The use of ICT tools in item 4 is
meant to enhance student-centered learning, giving
space for learners to investigate the content, make
decisions during learning tasks, and take more active
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roles when constructing mathematical understanding.
Item 5 identifies that ICT tools improve students'
engagement and motivation in Mathematics classes
because an interactive instructional material provokes
participation and maintains learner's interests.
According to Carstens et al. (2020), the use of
technology increases student willingness and
participation, which eventually leads to improved
learning outcomes. Teachers have to consider effective
incorporation of technologies into their practice for
developing and creating learner-centered interactive
environment and building students' technological
understandings and skills, GEM Report, 2024 stated.

Altogether, the results provide the verbal
description "Often,” which means that ICT is
consistently used in the delivery of Mathematics 7
instruction. The integration of ICT-supported
approaches consistently shows an effort to make
mathematics learning more meaningful, interactive,
and responsive to a wide range of learning needs.
Sumile and Lozano (2025) support this study in terms
of emphasizing that ICT-enhanced tools improve
instructional quality and facilitate interactive learning
environments that are necessary for the development
of digital literacy and collaboration competencies of
both educators and learners.

Table 8 illustrated the degree to which ICT is
utilized as an instructional method in the instruction of
Mathematics 7, synthesizing the results in the fields of
ICT Optimization and Delivery of Instruction.

Table 8: Summary on the Extent of the harnessing of ICT as
an instructional strategy in enhancing the teaching-
learning in Mathematics 7

Components WM SD De‘s,ce;l];:::on
ICT Optimization 3.81 097 Often
Delivery of Instruction 3.86 091 Often
Grand Mean 3.84 Often
Grand Standard Deviation 0.94

This is evidenced in Table 8, which shows the
degree to which ICT is utilized as an instructional
strategy in teaching Mathematics 7. As represented in
the table, it can be observed that teachers frequently
use ICT in their instruction, making technology a clear
part of lesson preparation and delivery. This supports
the idea of Korenova et al. (2024) that ICT indeed helps
teachers present mathematical concepts much more
clearly. Indeed, Korenova et al. state that digital
technologies extend mathematics learning by making

concepts more accessible and easier to comprehend by
effective visualization, which corresponds with how
the teachers in this study also used ICT in order to
enhance understanding.

Moreover, the consistency of describing the
frequency of utilization of ICT as "often" implies that it
is actively and meaningfully used to enhance
instructional delivery and classroom interaction. This
suggests the wider perspective that ICT enhances
teaching practices. Asare et al. (2023) further support
the finding when they state that applying information,
communication, and technology in teaching
mathematics enhances instructional delivery and
results in better student performance. Such benefits
are seen with the integration of ICT into Mathematics 7.

Overall, the findings indicate that the degree to
which ICT is harnessed as an instructional strategy is
appropriate and high. Teachers have a unified and
consistent focus on the use of technology, indicating its
central role in facilitating interactive, comprehensible,
and enriched learning experiences for Mathematics 7.
Rizki et al. (2024) go further and highlight that
integrating ICT can help implement improvements in
teaching, improve work-based employment
competencies, and offer equal educational
opportunities in remote areas, which underscores the
broader value of ICT in supporting an equitable and
future-focused education system.

3.3. Level of Engagement of the Respondents in
Learning Mathematics

This section examined the level of respondents'
behavioral and cognitive engagement in learning
mathematics using technology. The level of
engagement is determined through indicators of
enthusiasm, activity, interest, and cognitive effort, as
shown in Tables 10 and 11.

3.3.1. Behavioral Engagement

Behavioral engagement refers to the observable
actions and behaviors of students that are seen while
learning. It includes class participation, interest, and
effort to complete tasks. For education technology use
purposes, behavioral engagement is particularly
important. Technology tends to make learning more
interactive, dynamic, and fun, hence stimulating
learners to engage actively. Through their passion for
learning, learners are more inclined to put in effort and
time, which leads to enhanced academic performance.
Technology has been found to increase learners'
motivation and interest, resulting in greater
engagement as well as a more active learning strategy.
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Table 9: Level of Engagement of the Respondents in Learning Mathematics in terms of Behavioral Engagement

Verbal
S/N Indicators WM  SD erva
Description
1  “I am glad to learn Math with the help of technology.” 4.00 0.84 High
2 “l am eager to follow the process of learning Math with the help of 3.77 0.88 High
technology.”
3 “I feel more active during the process of learning Math with the help of 3.71  0.94 High
technology.”
4  “I am fond of learning mathematics with the help of technology or media  3.57  0.88 High
upon learning mathematics.”
5 “I am more enthusiastic to learn Math with the help of technology.” 383 099 High
Aggregate Weighted Mean 3.77 High
Aggregate Standard Deviation 0.90

Legend: “4.21-5.00-Very High; 3.41-4.20-High; 2.61-3.40-Moderate; 1.81-2.60-Low; 1.00-1.80-Very Low”

Table 9 showed that the respondents are
highly behaviorally engaged in learning mathematics
with technology. Items 1 and 2 refer to students'
active participation in learning activities, whereas
item 3 reflects students' feeling more involved and
attentive in lessons with technology. Item 4 indicated
that students apply technological tools consistently
to support learning, while item 5 shows students
enjoy learning mathematics with technology and
develop a positive attitude toward learning the
subject. These results mean that technology
significantly promotes behavioral engagement,
allowing students to enjoy a more interactive and
dynamic learning process. Previous research
confirms this, showing that technology enhances
participative activities and maintains the engagement
of learners over a certain period of time. According to
David and Weinstein (2023), "technology use in the
classroom can make learning more interactive,
engaging, and fun for students," which corroborates
the results that technology enhances behavioral
engagement in mathematics.

Accessibility and ease in using technological
tools make it easier for students to be fully involved
and maintain focus on the learning tasks. Further,
interactivity and personalization provided by
technology enable students to work at their own pace
while remaining engaged in class activities.
According to Bowman (2025), ‘interactive
technologies are a good medium to provide passive
learning moments with active participation
opportunities,” therefore confirming that technology
enhances behavioral engagement and transforms
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traditional passive lessons into a participatory
experience.

Overall, the results indicated that learning
mathematics with the use of technology enhances
high behavioral engagement on the part of the
students through active participation, motivation,
and sustained engagement in learning. This again
emphasizes how using technology can significantly
improve student engagement and learning outcomes.
Supporting this assertion, Kalyani (2024) points out
that "the convergence of personalized learning paths
and interactive learning supports through technology
has had a positive effect on student engagement and
critical thinking skills," confirming that technology
enhances not just behavioral engagement but also
strengthens students' capacity for critical thinking
and independent problem-solving.

3.3.2. Cognitive Engagement

Cognitive engagement is the mental effort, intellectual
investment, and concentration that learners bring to
their learning activities. It entails serious thinking
about the content, problem-solving strategies, and the
intention to comprehend the subject meaningfully.
Cognitive engagement is important because it leads to
enhanced learning results. When students are
cognitively engaged, they will tend to critique and
relate information more critically and find it easier to
retain knowledge and use concepts. Technology
contributes to promoting cognitive engagement
through presenting tools that encourage active
learning, offering tailored learning experiences, and
giving instant feedback, which allows the learner to
interact more intensely with the materials.
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Table 10: Level of Engagement of the Respondents in Learning Mathematics in terms of Cognitive

Engagement
Verbal
S/N Indicators WM  SD erva
Description
1 “I pay more attention to the subject matter of mathematics 3.89 0.84 High
during the learning process with the help of technology.”
2 “I find learning math with the help of technology easier to  3.89  0.92 High
understand.”
3  “I asked questions that I did not understand when learning 3.84  0.89 Very High
Mathematics with the help of technology.”
4“1 will get a loss if [ do not follow the process of learning Math  3.49  0.94 Moderate
with the help of Technology.”
5 “I would like to increase the achievement on Math subjects after 3.82  0.98 High
studying Mathematics with the help of technology.”
Aggregate Weighted Mean 3.78 High

Aggregate Standard Deviation

0.91

Legend: “4.21-5.00-Very High; 3.41-4.20-High; 2.61-3.40-Moderate; 1.81-2.60-Low; 1.00-1.80-Very Low”

Table 10 showed that, with the use of
technology, the respondents are more cognitively
involved in learning mathematics. Students exhibit
great mental engagement with the mathematical
contents, as evidenced by item 1, which revealed that
they paid closer attention to the subject matter when
technology was used during lessons. It also means
that they participated in thinking and processing
information more. Students find mathematics easier
to understand with the help of technology, as reflected
in item 2, suggesting that digital tools make things
clear and simplify concepts which, if left on their own,
may not be that easy to understand. This corroborates
Ascione's  (2023)
simulations, educational games, and multimedia

observation that "virtual

presentations hold students' attention and make
complex concepts both more available and enjoyable,"
which is similar to what these learners have
experienced in technology making math more
understandable and enjoyable.

Item 3 reveals that with the use of
technology, students do ask more questions when
they are on topics that they do not fully understand.
This means that with digital tools, inquiry is
foregrounded and deeper thinking about the ideas in
mathematics is facilitated, which generates more
meaningful cognitive engagement. Furthermore, Mejia
and Sargent (2023) highlighted that “the use of
technology tools enables the construction of students’
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critical thinking skills,” maintaining that technology
enhances analytical processing and reinforces
reasoning skills for students. Although item 4 reflects
that some students may not always go through the
complete learning process with technology, this does
not take away their overall cognitive involvement in
what they are learning. Students also want to improve
their  performance in mathematics through
technology, as seen in item 5, reflecting a need to
improve their understanding and achievement. These
conclusions illustrate that technology enhances
cognitive engagement by making learning more
interactive, logical in thinking, and problem-solving.
Angelianawati et al. (2024) affirm this when they say
that “integration of technology into learning models
significantly contributes to the cultivation of critical
thinking skills,” confirming that technology deepens
intellectual engagement and supports richer learning
experiences.

In summary, the integration of technology in
mathematics enables students to engage more deeply
with the content, enhance their thinking skills, and
reinforce knowledge of the subject. This agrees with
Cohen and Kalthoff's (2021) assertion that
“technology plays a positive role in children's learning
and development” and, thus, presents an invaluable
contribution to cognitive development and school
achievement.
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Table 11 presented an overview of the
respondents’ level of engagement in learning
mathematics through technology.

Table 11: Summary on the Level of Engagement of the
Respondents in Learning Mathematics

Components WM SD De‘s,:;ll)niion
Behavioral Engagement 382 0.85 High
Cognitive Engagement 3.77 094 High
Grand Mean 3.80 High
Grand Standard Deviation 0.90

Table 11 presents the summary of the
respondents’ engagement in learning mathematics,
revealing that both behavioral and cognitive
engagement are present at strong levels. The results
indicate that students actively participate in learning
activities and maintain focus when technology is
incorporated into their mathematics lessons. The
behavioral aspect suggests that learners demonstrate
consistent effort, involvement, and willingness to
participate in class tasks. This shows that technology-
supported learning environments encourage students
to take part in various learning processes, allowing
them to stay attentive and motivated.

Similarly, cognitive engagement also appears
at a strong level, indicating that students mentally
invest in understanding mathematical concepts when
technology is wused. This involves processing
information, asking questions, and applying logical
thinking, which shows that technology enhances their
analytical involvement. When combined, the results
demonstrate that students not only participate
behaviorally but also think deeply about the lessons,
indicating a balanced form of engagement. The overall
mean likewise reflects this pattern, implying that
technology-supported mathematics instruction fosters
an environment where students are both active and
thoughtful learners.

Overall, the findings suggest that technology
contributes meaningfully to students’ engagement by
stimulating both their actions and their thinking
processes. Furthermore, Quijano et al. (2025) found
that high behavioral and cognitive engagement
contributed significantly to improved academic
outcomes, especially in challenging subjects such as
mathematics. This balanced form of engagement is
essential for improving comprehension, sustaining

interest, and encouraging meaningful participation in
mathematics learning. The results emphasize the
importance of integrating technology to create learning
experiences that support student involvement, enhance
understanding, and promote more effective academic
performance.

3.4. Level of Mathematics Learning of the Respondents

This part introduced the respondents’ Mathematics
learning that serves as a foundation for assessing their
learning results. Students' learning can be analyzed to
determine relations between their achievement levels
and other factors like ICT utilization, attitude, and
demographic factors.

Table 12: Level of Mathematics Learning of the

Respondents
Level Numerical £ %
Range
“Outstanding” 90-100 53 18.59
“Very Satisfactory” 85-89 63 2211
“Satisfactory” 80-84 97 34.04
“Fairly Satisfactory” 75-79 67 23.51
“Di M h
id not Meet the below75 5 175
Expectations
Total 60 100.00
Mean 83.37
Standard Deviation 5.25

Table 13 shows the overall Mathematics
learning competencies as evidenced by the
performance classification of the respondents. The
frequency distribution indicates that most learners
belong to the satisfactory range, meaning they
generally meet the expected competencies in
Mathematics 7. A quite substantial number also
perform at the very satisfactory and outstanding levels,
depicting good mastery and an ability to apply
mathematical concepts with confidence. Meanwhile, a
group falls into a fairly satisfactory classification, which
suggests that they meet the minimum requirements yet
merit supplementary reinforcement. Only a very small
portion of students did not meet expectations,
indicating that only a few experiences notable
difficulties in mathematics.

The average performance is matched with
the satisfactory level since the typical learner
demonstrates expectations of mathematical proficiency
at the grade level. The variation in performance is
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modest, suggesting that though differences among
learners exist, these are not large enough to show wide
gaps in mathematical understanding. Overall, the
findings suggest that the Grade 7 students generally
perform within or above the expected proficiency level,
with many showing commendable achievement and
only a few requiring targeted supports. This agrees
with Andamon and Tan (2018), who pointed out that in
Mathematics, students’ learning predominantly ranges
in “approaching to proficiency,” highlighting a
moderate level.

3.5. Test of Significant Relationships Between ICT
Harnessing, Student Engagement, and Mathematics

Learning

This part examined the potential associations between
principal variables in the study: ICT harnessing, students'

engagement, and Mathematics learning. In order to
establish if statistically significant relationships exist
between these variables, three inferential analyses were
done. The tests sought to reveal whether ICT integration
directly or indirectly influences student learning
outcomes and engagement. Findings are discussed and
interpreted below.

3.5.1. Extent of ICT Harnessing of the Respondents’
Teachers and their Mathematics Learning

This topic dealt with whether a substantial relationship
can be found between the extent of ICT harnessing of the
Respondents’ Teachers and their Mathematics learning.
It is crucial to study this relationship in order to establish
if ICT usage affects quantifiable student performance.

Table 13: Test of relationship between the extent of ICT Harnessing of the Respondents’ Teachers and their

Mathematics Learning
St th of
Variables r-value reng ) ° p - value Decision Remarks
Correlation
ICT Harnessing and
Academic Performance in 0.330* Weak Positive <0.0001 reject Ho Significant

Mathematics

*significant at p<0.05 (two-tailed)

Table 13 shows the relationship between
optimization of ICT by teachers and students'
academic performance in Mathematics. The computed
correlation coefficient r = 0.330 shows a weak positive
correlation, meaning that the higher the rate at which
teachers harness ICT in their teaching, the better the
students' performances in Mathematics tend to
improve, although not strongly. The p-value is less
than 0.0001, far below the significance threshold of
0.05. Hence, the null hypothesis Ho is rejected,
implying that the correlation is statistically significant.

Although the correlation is weak in strength,
it is statistically significant, which means that effective
use of ICT by teachers has a meaningful, yet at the
same time modest, positive association with students'
mathematics performance. This points out that,
though the impact may be modest, effective
integration of ICT in teaching contributes
meaningfully to an improvement in students’
academic outcomes, which places value on it as a
supportive tool in enhancing learning. This further
corroborates the findings of Pimentel et al. (2024),

who establish that the use of ICT in teaching positively
impacted students' mathematical achievement in
which most of them surpassed expectations and
showed mastery of competencies, and Ben Youssef et
al. (2022), who establish that creative ICT use and
well-developed digital skills are contributing factors
to better academic performance.

3.5.2. Extent of Harnessing of ICT of the Respondents’
Teachers and their Engagement in Learning
Mathematics

In this section, the relationship between the extent of
harnessing of ICT and respondents’ engagement in
learning Mathematics was brought into discussion. It
endeavore to assess whether ICT tool use will increase
student interest, involvement, and engagement in
math activities.
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Table 14: Test of relationship between the extent of Harnessing of ICT of the Respondents’ Teachers and
their Engagement in Learning Mathematics

Variables r-value  Strength of Correlation p - value Decision Remarks
H i fI1CT and
arnessing ot 1.1 an 0.691* Moderate Positive <0.0001  RejectHo Significant
Engagement

*significant at p<0.05 (two-tailed)

Table 14 presents the correlation analysis on
the relationship between optimization of ICT by
teachers and student engagement in Mathematics. The
correlation value indicates a moderate positive
correlation, r = 0.691, signifying that the more ICT is
utilized by teachers, the more students are engaged in
learning Mathematics. The correlation is significant,
meaning that there exists a meaningful and
substantial relationship between these two variables.

The p-value of less than 0.0001 is well below
the typical significance threshold of 0.05, indicating
the rejection of the null hypothesis Ho. This statistical
result thus provides strong evidence that an effective
use of ICT by teachers is significantly associated with
higher levels of student engagement in Mathematics.
The moderate strength of this relationship does
indicate the potential of ICT to enhance the
participation and interest of students in mathematics
learning.

These findings point to the need to use ICT
methods in teaching practices to increase the level of
students' engagement. When used properly, ICT can
act as a driver for engagement in student participation
in learning by making the learning process more
interactive and hence interesting. As Irakarama et al.

(2024) asserted, ICT gadgets highly engage both
teachers and learners in various learning activities;
such gadgets allow learners to engage in mathematical
concepts for the discovery of new concepts.
Interactive technologies, multimedia resources, and
virtual learning environments enhance learning by
representing abstract mathematical ideas in more
concrete and accessible ways.

Thus, the findings confirm the value of
leveraging ICT as an essential learning strategy to
promote engagement and enhance the learning
experience in Mathematics. According to the study by
Indra et al. (2019), the use of technology in teaching
involves considerable possibilities to foster students'
willingness to learn, especially through blended
learning approaches, and to increase further
engagement within higher education.

3.5.1. Respondents’ Engagement and Mathematics
Learning

This part examined the interaction between the
academic performance of respondents and their
engagement. This analysis tried to check whether
learning activities to which the students actively
engage contribute to better academic performance.

Table 15: Respondents’ Engagement and Mathematics Learning

St th of
Variables r-value rens ) ° p - value Decision Remarks
Correlation
Engagement.and Academ'ic 0.280* Neglig.ible <0.0001 Fa.iled to . N?t
Performance in Mathematics positive reject Ho Significant

*significant at p<0.05 (two-tailed)

Table 16 presents the analysis that determines the
relationship between students' engagement and their
academic performance in Mathematics. The findings
suggest that there is a very slight positive
relationship; that is, students who are more engaged
with mathematics perform only negligibly better.
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However, this relationship is too small, and
engagement by itself does not explain the students’
achievement very well. This reflects that on one hand,
while the engagement goes in the right direction, it is
still too small to be a powerful predictor.
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The statistical test reveals that the
relationship is significant, meaning that given the
number of respondents, the observed association
would be unlikely to be due to chance. Therefore, the
null hypothesis cannot be retained; this indeed
represents a statistically valid association between
engagement and Mathematics performance. Still, this
does not always mean that at the practical level it is an
influential relationship, since the size of the effect
remains negligible in terms of actual classroom
impact. This also agrees with the observations made
by Gupta and Sharma 2020, who found out that
indeed there was a positive relationship between
engagement and performance, but the effect size was
still small.

With its negligible strength, despite the
significance, the practical implication of the
relationship remains limited. It indicates that
engagement may contribute to Mathematics
performance only when supported by other influential
factors such as instructional quality, learning
strategies, timely feedback, and well-aligned learning
tasks. The view corresponds to Li and Zhao (2023),
who regarded engagement as a multidimensional
construct that strengthens learning outcomes when
the teaching method is responsive and the lesson
content is compelling. It also corresponds to Bellino et
al. (2024), who noted that engagement in itself cannot
guarantee high academic achievement.

IV. CONCLUSION

The use of ICT in schools can enhance students'
learning experiences by providing tools that facilitate
understanding and interaction with mathematical
concepts. Even as its impact on performance is limited,
ICT encourages greater engagement, allowing students
to participate actively in and enjoy the process of
learning. It is this engagement that is not enough to
lead to substantial academic benefits, which means that
other strategies, such as effective instructional
methods, structured learning activities, and timely
feedback, will be required to complement it.

It is only when ICT is meaningfully integrated
into teaching practices that an approach can be holistic,
turning digital resources from supportive aids to
catalysts for deeper learning. In addition, academic
success in Mathematics is an outcome of many
interacting elements, where technology, engagement,
and pedagogy are shared contributors to better
learning outcomes. In this manner, ICT coupled with

appropriate instructional strategies could help
teachers build learning environments that are at once
interactive and effective in bringing about higher
attainment and sustained interest in the subject.

ACKNOWLEDGEMENTS

To my parents and Love ones, | dedicate this
manuscript with all my heart. Your infinite love, never-
ending support, and immense sacrifices have been the
bedrock on which my life has stood firm. To my
siblings, nieces, and nephews, thank you for believing
in me, for the joy you bring to me, and for inspiring me
every day. Your faith and encouragement have
sustained me to make this possible.

[ also extend my heartfelt gratitude to the
Department of Education, the district supervisors, and
the school principal for granting us permission and
support for this study. To the respondents, thank you
for your time, cooperation, and valuable contributions
to this work, which made it meaningful and possible.

REFERENCES

[1] Abdullahi, N. U,, & Sirajo, N. M. (2022). ICT and Learning
of Mathematics in Nigeria. Journal of Mathematics
Instruction Social Research and Opinion, 1(3), 143-152.
https://doi.org/10.58421/misro.v1i3.40

[2] Adams, C. (2019). TPACK model: The ideal modern
classroom. In Technology and the Curriculum: Summer
2019. Power Learning Solutions.
https://bitly/3FoW9qo

[3] Andamon, J. C, & Tan, D. A. (2018). Conceptual
understanding, attitude and
Mathematics of Grade 7 students. International Journal
of Scientific & Technology Research, 7(8), 96-105.
https://www.ijstr.org/final-
print/aug2018/Conceptual-Understanding-Attitude-
And-Performance-In-Mathematics-Of-Grade-7-
Students.pdf

[4] Angelianawati, L., Hayati, H., Tamami, B., Hetharion, W.
Y., & Lekahena, V. (2024). Advancing Critical Thinking
Abilities in Education: Crafting Technology-Infused
Learning Models. Global International Journal of
Innovative Research, 2(1), 400-408.
https://doi.org/10.59613/global.v2i1.68

[5] Arhin, ], Boateng, F. 0., Akosah, E. F.,, & Gyimah, K.
(2023). Perceptions and readiness of high school
mathematics teachers for integration of ICT tools in the
teaching and learning of mathematics. Pedagogical
Research, 9(1), em0179.
https://doi.org/10.29333 /pr/14032

[6] Asare, S., Agyeman, K. D., Nyarko, ]J., Opoku-Mensah, N,,
Fokuo, M. O., Owusu-Mintah, C., & Asamoah, R. (2023).
The Role of ICT in Teaching and Learning Mathematics
at College of Education: A Systematic review. Journal of

performance in

©International Journal of Teaching, Learning and Education (IJTLE) 80

Cross Ref DOI: https://dx.doi.org/10.22161/ijtle.4.6.9



https://dx.doi.org/10.22161/ijtle.4.6.9

Hagutin et al., Int. J. Teach. Learn. Educ., 2025, 4(6)
Nov-Dec 2025

[10]

[11]

[12]

[16]

[17]

Education and Practice.
https://doi.org/10.7176/jep/14-12-06

Ascione, L. (2023, December 11). The impact of
technology on education. eSchool News.
https://www.eschoolnews.com/it-
leadership/2023/12/11/the-impact-of-technology-on-
education/

Ayite, D. M. K, Aheto, S. K, & Nyagorme, P. (2022).
Gender dimensions of emerging technologies for
learning in a university. Cogent Social Sciences, 8(1).
https://doi.org/10.1080/23311886.2022.2071389
Bellino, S., Bellino, J. M. A, Bellino, L. B., & Naparota, L.
(2024). Student engagement and academic
performance of accountancy, business and management
students in Zamboanga del Norte National High School,
Dipolog City. Divine Word International Journal of
Management and Humanities (DWIJMH) (ISSN 2980-
4817), 3(4). https://doi.org/10.62025/dwijmh.v3i4.104
Ben Youssef, A, Dahmani, M., & Ragni, L. (2022). ICT
use, digital skills and students’ academic performance:
Exploring the digital divide. Information, 13(3), 129.
https://doi.org/10.3390/info13030129

Bouck, E. C., Bassette, L. A,, Taber-Doughty, T., Flanagan,
S. M,, & Szwed, K. (2020). Using mobile technology to
support mathematics instruction for students with
disabilities: A literature review. Journal of Special
Education Technology, 35(1), 39-51.
https://doi.org/10.1177/0162643419854783
Bowman, S. (2025, April 1). How multimedia and
interactive tech transform engagement. eSchool News.
https://www.eschoolnews.com/digital-
learning/2025/04/01/multimedia-interactive-tech-
student-engagement/

Carstens, K. J., Mallon, ]. M., Bataineh, M., & Al-Bataineh,
A. (2020). Effects of technology on student learning. The
Turkish Online Journal of Educational Technology, 20(1),
105-113.
https://files.eric.ed.gov/fulltext/E]1290791.pdf

Clark, C., & Kimmons, R. (2023). Cognitive Load Theory.
In EdTechnica. https://doi.org/10.59668/371.12980
Cohen, L. E,, & Kalthoff, A. (2021). Engaging all learners
through quality early childhood teacher education. In
Advances in educational technologies and instructional
design book series (pp- 59-77).
https://doi.org/10.4018/978-1-7998-6888-0.ch004
David, L., & Weinstein, N. (2023). Using technology to
make learning fun: technology use is best made fun and
challenging to optimize intrinsic motivation and
engagement. European Journal of Psychology of
Education, 39(2), 1441-1463.
https://doi.org/10.1007 /s10212-023-00734-0
Department of Education — Teacher Education Council.
(2020). PPST Resource Package: Module 13 - Ensuring
the positive use of ICT to facilitate the teaching and
learning process. https://tec.deped.gov.ph/wp-
content/uploads/2020/09/PPST.RP_Module-13.pdf

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

©International Journal of Teaching, Learning and Education (IJTLE)
Cross Ref DOI: https://dx.doi.org/10.22161/ijtle.4.6.9

Department of Education. (2010). DePEd Order No. 78, s.
2010: Guidelines on the implementation of the DEPED
Computerization Program.
https://www.deped.gov.ph/wp-
content/uploads/2010/06/D0-No.-78-s.-2010.pdf
Devi, B, Devi, R, Pradhan, S., Giri, D., Lepcha, N, &
Basnet, S. (2022). Application of correlational research
design in nursing and medical research. Journal of Xi’an
Shiyou University, Natural Sciences Edition, 65(11), 60-
69.
https://xianshiyoudaxuexuebao.com/dashboard/uploa
ds/5.YRZ68.pdf

ELM Learning. (2024, November 26). Constructivism.
https://elmlearning.com/hub/learning-
theories/constructivism/

Fitriasari, L., & Abadi, A. M. (2019). A survey on the
perception of students against technology in learning
mathematics. jJournal of Physics Conference Series,
1320(1), 012083.  https://doi.org/10.1088/1742-
6596/1320/1/012083

GEM Report. (2024). Any potential that technology has
will not be realized unless teachers are prepared to use
it. In Unesco World Education Blog. unesco Global
Education Monitoring Report. https://world-education-
blog.org/2024/10/04 /any-potential-that-technology-
has-will-not-be-realized-unless-teachers-are-prepared-
to-use-it/

Hero, J. L. (2020). preparedness
acceptance of Information and Communications
technology (ICT) integration and its effect on their ICT
integration practices. Puissant, 1, 59-76. https://nbn-
resolving.org/urn:nbn:de:0168-ssoar-76732-6

Hoose, N. A. (2020). Social Constructivism: Vygotsky’s
Theory. In Educational Psychology. pressbooks.
https://edpsych.pressbooks.sunycreate.cloud/chapter/
social-constructivism-vygotskys-theory/
Thieonyemolor, A. H. (2022). The role of Information
and Communication Technology (ICT) in teaching at
basic education level in Delta State: Implications for
In ADECT 2021 Proceedings: Digital,
Technological and Education Divides in a Borderless
World (pp. 262-281). Oklahoma State University.
https://open.library.okstate.edu/adect2021/chapter/t
he-role-of-information-and-communication-
technology-ict-in-teaching-at-basic-education-level-in-
delta-state-implications-for-teachers/

IIEP Learning Portal. (2023, March 22). Information and

Teachers’ and

teachers.

Communication  Technology (ICT) in education.
UNESCO’s International Institute for Educational
Planning.

https://learningportal.iiep.unesco.org/en/issue-
briefs/improve-learning/information-and-
communication-technology-ict-in-education

Indra, M. H., Sutarto, S., Kharizmi, M., Nurmiati, A. S., &

Susanto, A. (2023). Optimizing the potential of
Technology-Based  learning  increases  student
81


https://dx.doi.org/10.22161/ijtle.4.6.9
https://doi.org/10.3390/info13030129

Hagutin et al., Int. J. Teach. Learn. Educ., 2025, 4(6)
Nov-Dec 2025

(28]

[29]

(30]

[31]

[34]

(38]

engagement. Al-fikrah Jurnal Manajemen Pendidikan,
11(2), 233. https://doi.org/10.31958/jaf.v11i2.10554
Irakarama, V., Nteziyaremye, A., Kuradusenge, J. P. R,
Bucyedusenge, V., Uwimana, ]. C, & Ndacyayisaba, D.
(2024). ICT integration in teaching and learning
mathematics for secondary schools: case of TTC Gacuba
II, Rwanda. African Journal of Empirical Research, 5(3),
143-154. https://doi.org/10.51867 /ajernet.5.3.14

ISTE Standards Team. (2023, July 26). Essential
conditions for effective tech use in schools. ISTE.
https://iste.org/essential-conditions-for-effective-tech-
use-in-schools

Kalyani, L. K. (2024). The role of Technology in
Education: Enhancing learning outcomes and 21st
century skills. International Journal of Scientific
Research in Modern Science and Technology, 3(4), 05-
10. https://doi.org/10.59828/ijsrmst.v3i4.199
Korenova, L., Krpec, R, & Barot, T. (2024). Digital
Technologies in Primary Mathematics
Insights from Future Teachers’ Portfolios. European
Conference  on  e-Learning, 23(1), 197-208.
https://doi.org/10.34190/ecel.23.1.2929

Mabhlo, L., & Waghid, Z. (2023). Exploring information
and communication technology integration among
teachers in township public primary schools. South
African  Journal of  Education, 43(1), 1-11.
https://doi.org/10.15700/saje.v43n1a2160

McLeod, S. (2025, March 31). Constructivism Learning
Theory & Philosophy of Education. Simply Psychology.
https://www.simplypsychology.org/constructivism.ht
ml

Mejia, M., & Sargent, ]. M. (2023). Leveraging technology
to develop students’ critical thinking skills. Journal of
Educational Technology Systems, 51(4), 393-418.
https://doi.org/10.1177/00472395231166613
Nteziryimana, ], & Niyobuhungiro, J. (2023). Impact of
ICT integration on performance in
mathematics in public upper secondary Schools in Huye
District, Rwanda. Journal of Research Innovation and
Implications in Education, 7(3), 10-17.
https://jriiejournal.com/wp-

content/uploads/2023/07 /JRIIE-7-3-002.pdf
O’Connor, E, & Domingo, ]. (2020). Designing for
immersion. In Advances in educational technologies and
instructional design book series (pp. 22-50).
https://doi.org/10.4018,/978-1-7998-3250-8.ch002
Quijano, M. P,, Cabanes, A. A, & Diano Jr,, F. M. (2025).
ICT learning on mathematics anxiety, motivation, and
performance among Grade 8 students. International
Journal for Multidisciplinary Research (IJFMR), 7(4), 1-
23. https://www.ijfmr.com/papers/2025/4/50319.pdf
Rafig, S, Igbal, S, & Afzal, A. (2023). The impact of
digital tools and online learning platforms on higher
education learning outcomes. Al-Mahdi Research Journal
(MRJ), 5(4), 359-369.
https://ojs.mrj.com.pk/index.php/MR]/article/view/3
42/428

Education:

students’

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

©International Journal of Teaching, Learning and Education (IJTLE)
Cross Ref DOI: https://dx.doi.org/10.22161/ijtle.4.6.9

Republic of the Philippines. (2013, May 15). Republic
Act No. 10533: Enhanced Basic Education Act of 2013.
Official Gazette.
https://www.officialgazette.gov.ph/2013/05/15/repu
blic-act-no-10533/

Republic of the Philippines. (2016, May 23). Republic
Act No. 10844: Department of Information and
Communications Technology Act of 2015. The LAWPHIL
Project.
https://lawphil.net/statutes/repacts/ra2016/ra_10844
_2016.html

Sarker, M. N. I, Wu, M,, Cao, Q. Alam, G. M., & Li, D.
(2019). Leveraging Digital Technology for Better
Learning and Education: A Systematic Literature
review. [International Journal of Information and
Education Technology, 9(7), 453-461.
https://doi.org/10.18178/ijiet.2019.9.7.1246
Schmalacker, C. (2025, February 17). Embracing
Technology in Learning for Students: A Comprehensive
guide. New Frontiers Executive Function Coaching.
https://nfil.net/academics/embracing-technology-in-
learning-for-students-a-comprehensive-guide/

Shibli, D., & West, R. (2024, January 4). Cognitive Load
Theory and its application in the classroom. My College.
https://my.chartered.college /impact_article/cognitive-
load-theory-and-its-application-in-the-classroom/
Sumile, J. L., Jr, & Lozano, R. A. (2025). Availability and
functionality of ICT tools and digital literacy skills of
teachers. International Journal of Multidisciplinary
Research and Analysis, 08(05).
https://doi.org/10.47191 /ijmra/v8-i05-42

Szyszka, M., Tomczyk, L., & Kochanowicz, A. M. (2022).
Digitalisation of Schools from the Perspective of
Teachers’ Opinions and Experiences: The Frequency of
ICT Use in Education, Attitudes towards New Media,
and Support from Management. Sustainability, 14(14),
83309. https://doi.org/10.3390/su14148339

Zaidi, Z. 1, & Hussain, M. S. (2019). Technological

Pedagogical Content Knowledge (TPCK) and its
implication in teacher education. Jamshedpur Research
Review, 5(36), 41-46.
https://jamshedpurresearchreview.com/wp-
content/uploads/2019/11/JRR-36-September-
October-2019.pdf

82


https://dx.doi.org/10.22161/ijtle.4.6.9

