International Journal of Multidisciplinary Research and Publications

ISSN (Online): 2581-6187

Digital Technologies in Teaching Science 8 and
Students’ Academic Performance

Joanna Andrea C. Acero', Vera A. Villocido?
!Cayam High School, Bohol, Philippines- 6307
2Holy Name University, Bohol, Philippines- 6330
Email Address: joannaandreaacero@gmail.com', vvillocido@hnu.edu.ph?

Abstract— This study assessed the extent of teachers’ practices based
on the perceived ease of use (PEU), perceived usefulness (PU) and
attitude towards use of digital technology (ATU) in teaching as
perceived by the students and their academic performance in Science
8. It also determined the significant correlation between the
aforementioned variables. This study used the descriptive-
correlational research design, involving 108 Grade 8 students in
public secondary schools of Garcia-Hernandez District, Bohol, during
the school year 2024-2025. For the data gathering, the study used a
pilot-tested, modified survey questionnaire adapted from Teo (2019).
In assessing the students’ academic performance, the researcher
administered a proficiency test, containing the learning contents in
Science 8 (Quarter 1-Physics). Key findings revealed in the three
participating schools that the teachers demonstrated moderate
skillfulness for the perceived ease of use (PEU). It also revealed that
using digital technologies was moderately useful in terms of perceived
usefulness (PU) and demonstrated very positive attitude in terms of
their attitude towards use (ATU). The proficiency test revealed the
participants attained unsatisfactory academic performance. None of
the schools garnered a mean academic performance of at least 75%.
The Spearman's Rank Correlation Coefficient statistics revealed that
perceived ease of use (PEU) significantly correlates with students’
academic performance. On the other hand, perceived usefulness (PU)
and attitude towards use (ATU) did not correlate to students’ academic
performance in Science 8. The study concluded that that the more
teachers are skillful in using digital technologies, the academic
performance of the grade 8 students in science 8 may also increase.
Moreover, using technology does not directly translate to higher
science grades. Additionally, the impact on academic performance can
vary depending on how technology is used. The study highlighted the
necessity of proposing an action plan that may address the gap on the
limited capabilities of the Grade 8 students to master the lessons and
improve their academic performance in Science 8.
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I. INTRODUCTION

Uplifting students’ performance and deep understanding on the
subject matter has been the central query of science education.
Undeniably, the gap between students’ cognition level and the
learning targets in the spiral science curriculum has been a
pivotal issue for science teachers in different grade levels. This
gap introduces a wide range of difficulties, especially in public
schools, since majority of local teachers rely traditional
teaching methods (Bete, 2020).

Undoubtedly, low academic performance in science in
different levels of Philippine education is evident, which does
not exclude public secondary schools. This gap highlights the
role of technology integration in the teaching and learning

process to encourage technology use. In relevance, Murray
(2023) theorizes that the value of incorporating technology in
teaching can be more beneficial mainly because of its perceived
ease of use, usefulness, and interactivity.

Various technologies have been developed and used to
improve students' performance in science, including other
learning areas such as mathematics, language teaching, araling
panlipunan, values education, and technology and livelihood
education (TLE). These technologies include using digital tools
and technology-aided instruction like PowerPoint Presentation,
video clips, and instructional videos. Undoubtedly, the
perceived influence of using these technologies to teachers and
students is ever increasing as the Department of Education
(DepEd) encourages schools to use technology in teaching and
learning.

Today, educators are increasingly encouraged to improve
the learning experiences in their classrooms. This includes
promoting the integration of technology and science instruction
into everyday classroom experiences, and implementing
pedagogical frameworks like open-ended inquiry learning that
guide junior high school students to master the competencies in
Physics (Gonzalez, 2019). However, students’ academic
performance in science still lags behind language learning and
social studies, suggesting teachers to elevate the quality of their
instruction by spending much of their time in interacting with
the students by using digital technologies for instruction.

Consequently, this study aims to determine the quality of
practices in using digital technologies in teaching as perceived
by the students in public secondary schools of Garcia-
Hernandez District, Bohol and its relationship on their
academic performance in Science 8, during the first quarter of
the academic year 2024-2025. Specifically, this study assessed
the perceived ease of use, perceived usefulness, and attitude
towards use in using digital technologies in teaching Science 8.
The findings served as the basis for proposing an action plan to
improve students’ academic performance in Science 8.

Il.  LITERATURE REVIEW

The first theoretical construct used in this study is the
Technology Acceptance Model (TAM) of Davis (1989). He
developed this model to shed light on the processes
underpinning technology acceptance. It intends to predict the
behavior and provide a theoretical explanation for the
successful implementation of technology. It is also considered
as the most commonly-used theoretical model in the paradigm
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of technology integration in modern education (Marikyan &
Savvas, 2023).

The main context of this theory coincides with the
advantages of using instructional videos for student learning
and online platforms for collaboration beyond school hours.
Relatively, technology has completely transformed how
teachers and students communicate and paved the way for the
efficient delivery of instruction and transfer of learning.
Further, using technology aids teachers and students to save
time and acquire more engaging learning experiences.

Uses and Gratification Theory, the second theory of the
study is theorized by Blumler and Katz in 1974. Uses and
Gratification is an alternative area of media research, allowing
users to recognize the importance of technology in achieving
academic goals and any endeavor. In this model, the audience
were engaged participants in media exchange. In other words,
they use media to satisfy their needs. This theory is a user-
centered approach that focuses on how people use media for
their own personal uses and gratification.

The central idea of Uses and Gratification Theory (1974)
coincides with the patterns of interaction formed by teachers
and their pedagogical practices, specifically in integrating
technology-based instruction in teaching Science 8. Inevitably,
teachers use technology to promote and provide the learning
interactions that are emergent and dynamic. Although it may be
necessary to improve the design of instructional processes in
science, integrating technology-aided classroom instruction
like PowerPoint Presentation (PPT), instructional videos, and
audio-recorded lessons may increase students’ proficiency in
the subject.

The study also used the Theory of Performance proposed by
Elger in 2007. According to Elger (2007), the three axioms for
effective performance improvements are performer’s mindset,
immersion in an enriching environment, and engagement in
reflective practice. The three axioms for performance
improvements relate to students’ performance in Physics. First,
a performer’s mindset plays a crucial role on how to transfer the
skills learned in a science class to the real world. Second, to
perform more effectively in the subject, immersion in an
enriching environment is feasible by multimedia presentation,
instructional videos, and social network like group chatting.
Lastly, a student’s engagement in reflective practice can also be
useful to improve performance by integrating technology-based
pedagogies. This will help students use augmented reality to
understand the fundamentals of learning the different area of
science education.

This study is also anchored to some legal bases: DepEd
Order No. 042, s. 2017, and DepEd Memorandum No. 39, s.
2023.

DepEd Order No. 042, s. 2017, the study’s first legal basis,
institutionalizes  the  “’National Adoption and the
Implementation of the Philippine Professional Standards for
Teachers (PPST).” This legal basis emphasizes the seven
domains of teachers’ practices, which aims to set out clear
expectations of teachers along well-defined career stages of
professional development from beginning to distinguished
practice by engaging teachers to actively embrace a continuing
effort in attaining proficiency (Department of Education, 2017).
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Specifically, the third strand which is *’Positive Use of ICT”
under indicator: 1.3.2 “Ensure the positive use of ICT to
facilitate the teaching and learning process”, coincides

with the integration of technology-based instruction in
teaching. Based on the existing norms in the context of
Philippine education, teachers are held accountable to
competent teaching regardless of their educational
qualification, considering the disparity of teaching skills

DepEd Memorandum No. 39 s. 2023, underscores the
administration and utilization of digital arts and multimedia
tools in the Department of Education (DepEd). In support of the
MATATAG agenda on taking steps to accelerate basic education
services and supporting teachers to teach better, the Department
of Education (DepEd) recognizes the importance of providing
its workforce with the necessary tools, resources, and digital
skills to enhance teaching and learning. Apparently, integrating
digital technologies in teaching and learning fosters creativity,
innovation, collaboration, and increases productivity and
efficiency (Department of Education, 2023).

The context of this legal basis relates to the instructional
practices of science teachers in providing quality instruction
using digital technologies such as instructional videos,
powerpoint Presentation (PPT), Simulations, and 2D
animation. According to Haleem et al. (2022), digital
technologies have made a paradigm shift in the entire education
system. It serves not just as a knowledge source but also as a
co-developer of information, a guide, and an evaluator. Hence,
technological improvements in education have made life easier
for teachers and students, specifically when creating
presentations and projects.

Stammes et al. (2020) noted that bringing design practices
to science education is gaining interest with recent science
curriculum reforms, emphasizing the call for integrated
education. As such, discipline could foster meaningful learning
and this could be more possible integrating the constructivist
approach while using technology and promoting collaboration.
It can bring many benefits not only to teachers and students but
also to other entities.

The main context of this study focused on teaching and
learning Science 8. Specifically, the Encylopaedia Britannica
(2024) cited that Physics is a branch of science that deals with
the structure of matter and the interactions between the
fundamental constituents of the observable universe (The
Encylopaedia Britannica, 2024). In the Broadest sense, physics,
originated from the Greek ‘’physikos” is concerned with all
aspects of nature on both the macroscopic and submicroscopic
levels. The scope of study encompasses not only the behavior
of objects under the action of given forces but also the nature
and origin of gravitational, electromagnetic, and nuclear force
fields. Its fundamental objective is the formulation of a few
comprehensive principles that bring together and explain all
such disparate phenomena.

Tekwani (2020) noted that many students find physics
difficult, as compared to Chemistry or Biology. The common
belief is that more girls perceive this subject as challenging in
comparison to boys. This is unexpected since there are nearly
equal numbers of female and male physics teachers in
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academia. Learning the subject is conceptually demanding in
which every topic involves critical thinking.

According to Ellermeijer and Tran (2019), using technology
enables physics education more relevant to real life and more
authentic. It also increases the opportunities for own
investigations by the students. Apparently, teaching physics
education is quite challenging nowadays since most secondary
school students demonstrated poor interest in mastering the
subject. Therefore, the major challenge in physics education
among teachers is how to make instruction more engaging and
easier to understand.

The first focus of this study was to determine the extent of
practices in using digital technologies in teaching Science 8.
According to Sharma (2023), technology use is effective when
used as a tool for knowledge construction, not merely on
knowledge consumption. When technology is used as a tool to
transmit information to students to read and memorize, it allows
students to construct their own ideas in order to create personal
meaning and develop higher critical thinking skills in learning
Science.

The assessment on the extent of practices in using digital
technologies in teaching Science & encompasses three
dimensions: Perceived Ease of Use (PEU); Perceived
Usefulness (PU); and Attitude Towards Use (ATU).

The first dimension, which is Perceived Ease of Use (PEU),
refers to the degree to which a user expects use of a system or
technology to be free from rigorous efforts. Contextually, the
Technology Acceptance Model (TAM) consists of two salient
values: perceived simplicity of use and perceived effectiveness.
The predictive energy of the two salient values for users’
technology acceptance continues to be empirically confirmed
by many studies (Amadu et al., 2018).

In relevance, Teo (2019) proposed a model to explain the
students' and teachers' intention to use (ITU) technology.
Results of this study showed that the subscale on perceived ease
of use (PEU); perceived usefulness (PU); and attitude towards
use (ATU) are key predictors of digital competence for both
student and teacher groups. Moreover, multigroup
confirmatory factor analysis found support for full configural
and metric invariance and partial scalar invariance in the
quantitative data. The implications of this research are
examined, and potential avenues for future studies are
suggested.

The second dimension, which is Perceived Usefulness (PU),
is also the most crucial factor in user acceptance of a system.
According to Tahar et al. (2018), it is related to the productivity
and effectiveness of technology and its overall benefits to
improve user performance. Apparently, the core assumptions in
the TAM are that individuals’ usage of technology is mediated
by their acceptance of that technology, which in turn is
determined by two cognitive factors, perceived usefulness (PU)
and perceived ease-of-use (PEU). In other words, it is the extent
to which a person believes that using a technology will improve
productivity. Therefore, the more useful a technology is to
education, the higher the users’ desire to use it.

In the Philippines, the team of Villamin (2022) studied
teachers’ perceived usefulness on the utilization of Mobile-
Learning Approach in teaching High School Biology at
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Occidental Mindoro State College (OMSC). The results
revealed positive feedback in the utilization of m-learning.
Although both produced favorable responses, t-test findings
indicated a distinction among the domains of instructional
delivery, learning enhancement, and flexibility and
convenience. Apart from promoting personalized learning
experience, the results of the FGD showed that using m-
learning is cost and time-saving in teaching biology subjects.
Thereby, concluding that using m-learning is crucial to student
learning experiences which improved their performance at
school.

Conversely, a 2023 study of Wohlfart et al. disclosed that
although teachers highly esteemed subject-specific digital
tools, various obstacles hinder their strategic integration, such
as time limitations, heavy workloads, inadequate infrastructure,
insufficient technical assistance, and apprehension towards
change. These barriers hinted a disruption in the quality of
teaching and learning in science and mathematics. The study
infers that subject-specific digital tools have the potential to
improve learning outcomes and recommends teacher training
and further education. Consequently, using technology
correlates to the improvement in student performance to a
moderate extent.

The third dimension, which is Attitude Towards Use (ATU),
consists of a cognitive component and an affective component.
The cognitive and emotional aspects of attitudes partially
influence behavioral intention, which serves as the direct
motivational element for the behavior itself. Behavioral
intention is viewed as a direct outcome of these two
components of attitude. Notably, the affective component is
interest, which is understood analytically as an emotional
schema which also includes cognition. This also means that
interest can be changed and developed over time as new
knowledge is acquired, enabling a shift from situational to
individual interest (Svenningsson et al., 2021).

A 2021 study by Xiaoquan explored the contribution of
technology acceptance and technological self-efficacy to
attitude toward technology-based self-directed learning in a
sample of Chinese undergraduate students. The results
indicated that students’ technology acceptance and
technological self-efficacy levels were related to their attitude
toward technology-based self-directed learning. The findings
also indicated that learning motivation mediated the relations of
technology acceptance and attitude toward the use of
technology-based self-directed learning.

The second focus of this study was to assess students’
academic performance in Science 8, which covers the first
quarter of the academic year 2024-2025. In view of this, Assem
et al. (2023) completed multinational research on students’
academic performance in Physics. The findings revealed that
teachers’ and students’ attitude towards instructional processes
has been a dominant force of low students’ academic
performance in the subject. The study’s implication also
stipulated the importance of pedagogical approaches
demonstrated by the teachers in teaching Physics.

Similarly, the study of Rajman et al. (2019) investigated the
thinking ability and academic performance secondary students
in Malaysian schools. The result showed that most students did
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not reach the minimum mark for the three stages especially in
C3 (applying). This study also showed that the students under
study demonstrated poor performance in Physics. The study
concluded that Physics is one of the subjects that is hard to
learn. For the recommendation, using Bloom’s Taxonomy may
enable teachers to set examination papers that are well balanced
in testing the different cognitive skills in learning Physics.

Constante and Agsalud (2019) examined the impact of using
interactive computer as a simulation strategy in learning
Physics among the Grade 8 students of Dr. Ramon De Santos
National High School, Cuyapo, Nueva Ecija, Philippines. The
study revealed that the experimental and control group showed
a respective increase in mean score from pre-test to post-test.
Overall, the study revealed that there is a significant difference
in pre-test and post-test performance within and between
groups. The study concluded that using digital technology
positively affects students’ performance in Physics.

Monserate (2022) investigated the impact of technology on
the academic performance of students and teaching
effectiveness in public and private secondary schools in District
VI, Division of Negros Occidental. The findings revealed
significant  relationship  between students’ academic
performance and their computer literacy as well as students’
technology utilization. Thereby concluding that computer
literacy of teachers significantly determines students’ academic
performance.

The findings coincide with the study of Berondo and Dela
Fuente (2021), which revealed that exposure to technology-
aided instruction does not significantly correlates to students’
academic performance in Social Studies in the three selected
public secondary schools Tapaz West District, Schools Division
of Capiz, Philippines. The findings recommended that school
administrators, parents, teachers, and other stakeholders should
ensure that students are properly guided in using the right
technology platforms to support learning, improve study habits
towards achieving higher academic performance.

Grounded from the preceding literature reviews, this study
aimed to provide valuable insights and evidence-based data and
information to improve the quality of instruction in Science 8.
In relevance, this study assessed the extent of practices in using
digital technologies in teaching and students’ academic
performance. The findings became the basis for proposing an
action plan, specifically on enhancing the quality of science

instruction towards improving literacy and academic
performance in Science 8.
I11. RESEARCH METHODOLOGY
Design
This quantitative study employed the descriptive-

correlational research design as it determined the extent and
relationship of practices in using digital technologies in
teaching and students’ academic performance in Science 8. For
the data gathering, this study used a pilot-tested questionnaire
for the survey and also administered a proficiency test. The
correlational formula was used in determining the significant
degree of correlation between the extent of using digital
technologies in teaching as perceived by the students and their
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academic performance in Science 8. The significant findings
became the basis for proposing an action plan.

Environment

The environment of the study is the district of Garcia—
Hernandez, Bohol. The schools district has five (5) public
secondary schools. These learning institutions are Cambuyo
High School, Cayam High School, Garcia—Hernandez High
School, Tabuan National High School, and Abijilan High
School. The researcher chose Garcia-Hernandez District as the
research environment with the purpose of assessing the
prevalence and effectiveness of its  district-based
implementation of digital teaching and learning in public
secondary schools. However, this study excluded Cayam High
School, the current station of the researcher, and Abijilan High
School, considering that these public secondary schools
operated just recently, specifically during the academic year
2023-2024.

Instrument

This study used a modified questionnaire in assessing the
extent of practices in using digital technologies in teaching
Science 8. The item indicators of the survey tool were modelled
from the study of Teo (2019). The data gathering tool has two
parts. The first part focused on assessing the students’
perceptions on the extent of practices demonstrated by the
Science 8 teachers, specifically in using digital technologies in
teaching in terms of (1) perceived ease of use (PEU); (2)
perceived usefulness (PU); and (3) attitude towards use (ATU).
Every dimension contained five (5) affirmative statements, with
15 item indicators in total. The researcher used the 4-point
Likert Scale for the responses and descriptive interpretations.
Since the item indicators in the questionnaire were modified, a
pilot test was conducted to ensure alignment and accuracy of
the survey statements to the main context of the study. For the
reliability or internal consistency of the survey items, the
researcher conducted a pilot testing at Cayam High School,
Cayam, Garcia-Hernandez, Bohol. The pilot study involved a
total of thirty (30) grade 8 students of the aforementioned
learning institution. The pilot study garnered a reliability score
of 0.875, with a description of good reliability, which means the
questionnaire is valid to be used during the actual data
gathering. For the face validity of the survey tool, the researcher
sought technical assistance from her statistician and thesis
adviser.

The final data gathering phase focused on assessing the
level of Grade 8 students’ academic performance in Science 8.
The researcher conducted a proficiency test with test items
derived from the three learning contents for the first quarter of
the academic year 2024-2025. The assessment contained 15
items in each of the following learning contents: (1) Newton’s
three laws of motion; (2) work using force, power, gravitational
potential energy, kinetic energy, and elastic potential energy;
and (3) electricity. Eventually, the conduct of the survey and the
proficiency test was in separate occasion.
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IVV. RESULTS AND DISCUSSIONS

The researcher systematically presents, analyzes, and
interprets all the important data in pursuit to accuracy,
comprehensibility, and reliability. The table 1 presents the
extent of teaching practices in using digital technologies as
perceived by the grade 8 students in public secondary schools
of Garcia-Hernandez District, Bohol, during the academic year
2024-2025.

The data from School A shows the statement ‘’The teacher
used PowerPoint Presentation (PPT) in an effortless manner,”’
with the highest weighted mean of 4.00. The result means that
the teachers are very skillful in using PowerPoint Presentation
(PPT) during instructional delivery in Science 8, specifically in
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presenting texts and related readings for quarter 1 lessons. On
the other hand, the statement ** The teacher is skillful in using
Chat GPT,”’ obtained the lowest weighted mean of 1.00, with a
descriptive interpretation of not skillful. The result clearly
implies that the teacher showed limited skills in using Chat GPT
in Science 8 class. It also suggests that the teachers were not
inclined using the application because of reliability issues
regarding the information being provided. According to Watts
(2023), technologies are designed to streamline workflows,
automate processes, and create better connections between
teams. They are essential components for investment among
school organizations looking to stay ahead of the competition.
however, users are suggested to integrate the appropriate
technology for teaching and learning.

TABLE 1. Extent of Teachers’ Practices in Using Digital Technologies in Teaching Science 8 in Terms of Perceived Ease of Use

Na=22, Ny=42, N¢=44

1. Perceived Ease of Use (PEU)

School A School B School C
WM DI WM DI WM DI

Mean | DI

1. The teacher is skillful in using laptop and projector when providing instructional animation. | 3.00 | MS | 3.34 | VS | 338 | VS | 324 | MS

interest to learn.

2. The teacher used digital images during instruction, enabling me to participate with more

3.00 | MS | 355 | VS | 286 | MS | 3.14 | MS

3. The teacher used PowerPoint Presentation (PPT) in an effortless manner.

400 | VS | 352 | VS | 307 | MS | 353 | VS

instruction using multimedia presentations.

4. The teacher skillfully collaborated with the students more effectively in providing

214 | LS | 284 | MS | 329 | VS | 276 | MS

5. The teacher is skillful in using Chat GPT.

1.00 | NS | 116 | NS | 1.64 | NS | 1.27 | NS

Composite Mean

263 | MS | 288 | MS | 285 | MS | 2.79 | MS

Legend:
1.00-1.74  Not Skillful (VS)
1.75-2.49  Less Skillful (LS)
2.50-3.24  Moderately Skillful (MS)
3.25-4.00 Very Skillful (VS)

The data from School B reflects the statement “’The teacher
used digital images during instruction, enabling me to
participate with more interest to learn,”” obtained the highest
weighted mean of 3.55. The result hinted that the teachers
demonstrated very skillful practices in providing digital images
during instructional delivery, ultimately raising student
engagement to a higher level. On the other hand, the same
statement obtained the lowest weighted mean of 1.16, implying
that using Chat GPT is not encouraged by the teachers in their
respective classes in science 8. Apparently, the result relates to
the central idea of Technology Acceptance Model (Davis,
1989), which emphasizes that the processes underpinning
technology acceptance intends to predict the behavior and
provide a theoretical explanation for the successful
implementation of technology.

Subsequently, the data from School C reveals the statement
“The teacher is skillful in using laptop and projector when
providing instructional animation,”” obtaining the highest
weighted mean of 3.38. The result denotes that the teachers
executed competent skills in using laptops, allowing them to
access a wide range of digital tools to engage students through
multimedia content, personalize learning experiences, and
efficiently manage classroom activities. On the other hand, the
same statement obtained the lowest weighted mean of 1.64,
generally implying that the teachers were not skillful in using
Chat GPT in teaching science 8. The result relates to the study
of Olimovna (2023), which revealed using appropriate
technologies can engage students in active and collaborative

learning experiences, and provide opportunities for
personalized and adaptive instruction in teaching Physics to
middle school students across Uzbekistan.

In summary, the assessment on perceived ease of use (PEU)
recorded a composite man of 2.79, with a descriptive
interpretation of moderately skillful. The result affirms to
Larnder (2020), which revealed using technology was
frequently applied by the teachers during instruction. However,
various long-term challenges like the development of new
digital skills prevented them to be more competent in using
digital technologies.

The average response from School A reveals the statement
“’The teacher used digital films in teaching difficult topics in
Physics made instruction more comprehensive and engaging,’’
with the highest weighted mean of 4.00. The result indicates
that using digital films in teaching science 8 is very useful,
leading students to be more engaged and gained a better
understanding about the subject matter being taught. On the
other hand, the statement ° The PhET App is useful in
interactive lecture discussions and provided concept questions
with peer instruction,”” recorded the lowest weighted mean of
1.00, with a descriptive interpretation of not useful. The result
clearly implies that the teacher never introduced he application
in their respective Science 8 class. However, the composite
mean of 3.08 generally suggests that using digital technologies
is moderately useful in teaching Science 8. Similarly, Villamin
et al. (2022) perceived moderate usefulness on the utilization of
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Mobile-Learning Approach in teaching High School Biology at
Occidental Mindoro State College (OMSC).
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TABLE 2. Extent of Teachers’ Practices in Using Digital Technologies in Teaching Science 8 in Terms of Perceived Usefulness

Na=22, Ng=42, Nc=44

Perceived Usefulness (PU) School A School B School C Mean DI
WM DI WM DI WM DI
1. Presented videos co_ntalnln_g lessons about force, powver, and 377 VU 379 VU 290 MU 3.49 VU
energy are useful which motivated me to learn more efficiently.
2. The _teacher qsed dlgltal films in teachlr_}g difficult t(_)plcs in 4.00 VU 352 VU 362 VU 366 VU
Physics made instruction more comprehensive and engaging.
3. PowerPoint Presentatl_on with animation stimulated my learning 3.95 VU 350 VU 3.48 VU 3.64 VU
about the Law of Motion.
4. Theteacher used audlo-VlsugI recordings as |r_15truct|onal materials 268 MU 245 MU 3.43 VU 285 MU
helped students master the first quarter learning contents.
5. The _PhET App is use_ful in _|nteract|_ve Iectt_Jre discussions and 1.00 NU 161 NU 162 NU 141 NU
provided concept guestions with peer instruction.
Composite Mean 3.08 MU 2.97 MU 3.01 MU 3.02 MU
Legend:
1.00-1.74  Not Useful (VU)
1.75-2.49  Fairly Useful (LU)
2.50-3.24  Moderately Useful (MU)
3.25-4.00 Very Useful (VU)
Meanwhile, the responses from School B reflects the two cognitive factors, perceived usefulness and perceived ease

statement ‘’Presented videos containing lessons about force,
power, and energy are useful, which motivated me to learn more
efficiently,”” obtained the highest weighted mean of 3.79. The
result hinted that using instructional videos was very useful to
enhancing students’ understanding in science 8, considering
that using audio-visual presentations is more engaging to the
students. On the contrary, the same statement obtained the
lowest weighted mean of 1.61, implying that the teachers were
not inclined to use PhET App in their respective classes in
science 8. Subsequently, the composite mean of 2.97 indicates
that the teachers were moderately skillful in incorporating
digital technologies in teaching science 8.

The result affirms to Tahar et al. (2018), postulating that
productivity and effectiveness of technology and its overall
benefits to improve user performance. Largely depends on the
digital skills of users. Apparently, the core assumptions of
Technology Acceptance Model (Davis, 1989) also specified
that the individuals’ usage of technology is mediated by their
acceptance of that technology, which in turn is determined by

of use.

With regards to the responses from School C, the statement
“’The teacher used digital films in teaching difficult topics in
Physics made instruction more comprehensive and engaging,’’
recorded the highest weighed mean of 3.62, implying that
incorporating instructional videos was very useful to enhancing
students’ understanding. Whereas, the same statement also
recorded the lowest weighted mean of 1.62, which means the
teachers showed o inclination to use the PhET App in teaching
science 8.

However, the composite mean of 3.01 indicates that using
digital technologies was moderately useful for the grade 8
students in learning science 8 during the first quarter. The result
is supported by Wohlfart et al. (2023), which revealed that
while subject-specific digital tools were highly valued by
teachers, several barriers to their strategic integration exist,
including time constraints, failing infrastructure, lack of
technical support.

TABLE 3. Extent of Teachers’ Practices in Using Digital Technologies in Teaching Science 8 in Terms of Attitude Towards Use
NA :22, NB:42, Nc:44

. School A School B School C
Attitude Towards Use (ATU) WM DI WM DI WM DI Mean DI
1. The teacher used _|nstruc_t|0n_a| V|dec_)s with positive interaction to 400 VP 298 MP 345 VP 348 VP
capture our attention during instruction.
2. ;l:;?ntiizcher used instructional videos to convince us to keep on 336 VP 343 VP 281 MP 323 MP
3. The teacher useq d'lgltal Fechnolggles with the intention to educate 355 VP 205 MP 257 MP 3.02 MP
students about digitized instruction.
4. The teacher integrated simulations to engage students in a more
collaborative class environment. 3.86 VP 3.05 MP 331 VP 341 VP
5. The t_eacher used_onllne Igarnlng resources to more favorable 368 VP 305 MP 391 MP 331 VP
teaching and learning experiences.
Composite Mean 3.69 VP 3.10 MP 3.07 MP 3.29 VP
Legend:
1.00-1.74  Negative (N)
1.75-2.49  Slightly Positive (SP)
2.50-3.24  Moderately Positive (MP)
3.25-4.00 Very Positive (VP)
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The average response from School A reveals the statement
“’The teacher used instructional videos with positive interaction
to capture our attention during instruction,’”” with the highest
weighted mean of 4.00. The result indicates that the teachers
were cheerful and enthusiastic during instructional delivery
when incorporating instructional videos in teaching science 8.
In contrast, the statement < The teacher used instructional
videos to convince us to keep on learning,’” recorded the lowest
weighed mean of 3.36, with the same descriptive interpretation.
The result clearly implies that using instructional videos entices
a positive classroom culture, ultimately leading to
collaboration.

The result relates to Xiaoguan (2021), which revealed very
positive attitude toward technology-based self-directed
learning among Chinese undergraduate students. The results
indicated that technology acceptance and technological self-
efficacy levels were related to their attitude toward technology-
based learning. Thus, the findings also indicated that learning
motivation mediated the attitude toward the use of self-directed
learning strategies in using technology.

The average response from School B reveals the statement
“’The teacher used instructional videos to convince us to keep
on learning,”” recorded the lowest weighed mean of 3.43. The
result signifies that the teachers used instructional videos with
positive interaction to capture students’ attention during
instruction. In contrast, the statement ’The teacher used
digital technologies with the intention to educate students about
digitized instruction,’’ recorded the lowest weighed mean of
2.95. The result clearly implies that the teachers showed
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moderately positive attitude in providing digitized instruction
in Science 8. It also implies the necessity for improvement on
their capacity to instruct students using updated strategies in
teaching.

The result relates to Diate and Mordeno (2021), who noted
the same scenario experienced by physics teachers from various
provinces in Mindanao, Philippines. The review revealed that
the digital skills demonstrated by physics teachers were
essential for a supportive classroom, leading to positive school
culture. However, the digital divide in the context of Philippine
education remains a challenge at large for many public schools
across the country.

With regards to the responses from School C, the statement
“’The teacher used instructional videos with positive interaction
to capture our attention during instruction,”” posted the highest
weighted mean of 3.45, implying that incorporating digital
films during instruction radiates very positive attitude towards
teaching. Whereas, the same statement, “’The teacher used
digital technologies with the intention to educate students about
digitized instruction,”” posted the lowest weighted mean of
2.57, suggesting that using digitized instruction fosters positive
teacher attitude in teaching science 8.

The composite mean of 3.07 reveals that the teachers exude
moderately positive attitude in teaching science 8. In addition
to, Woldemariam et al. (2023) revealed that technology-
integrated teaching positively affected teachers’ attitude and
academic achievement and retention among Nigerian students
towards technology use.

TABLE 4. Students’ Academic Performance in Science 8.
NA:ZZ, NB:42, Nc:44

I - School A School B School C
Adjectival Rating Grade r % T % T %
QOutstanding 90 - 100 0 0 0 0 0 0
Very Satisfactory 85 - 89 0 0 0 0 0 0
Satisfactory 80 - 84 1 4.55 3 7.14 1 2.27
Farly Satisfactory 75-79 0 0 7 16.67 9 20.45
Did Not Meet Expectations | 74 and below 21 95.45 32 76.19 34 77.27
Total 22 100 42 100 44 100
Mean 70.00 | DME | 72.40 | DME | 72.00 | DME

TABLE 5. Correlation Between the Extent of Practices in Using Digital Technologies in Teaching and Students’ Academic Performance in Science 8.

Variables r -value Decision Interpretation
1 2 P on Ho P
Perceived Ease of Use 0.276 .004 Reject Ho Significantly related
Perceived Usefulness | Students’ Academic Performance | 0.031 747 Failed ;oOReJeCt Not quge?;ggamly
Attitude Towards Use 0.070 470 Failed to Reject Ho | Not significantly related

The scores of the participants from the 45-item proficiency Hernandez District, performed poorly in Science 8, specifically

test in Science 8 were transmuted using the standard grading
rubrics developed by the Department of Education (DepEd).
Based on the result, School B obtained the highest mean
academic performance of 72.40% followed by School C with
72.00%, and School A with 70.00%. Irrespective of the
numerical differences, it is obvious that a substantial portion of
the participants’ population obtained failing grades. The result
means that majority of the Grade 8 students of Garcia-

in physics.

The result of the assessment relates to the study of
Villaceran et al. (2024), showing low test scores in physics
among the Grade 10 students in public schools across Negros
Occidental Schools Division, Philippines. Moreover, Assem et
al. (2023) revealed low academic performance in Physics of
secondary students in Ghana. Both studies recommended the
integration of technology-aided instruction to foster
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collaboration towards improving the quality of instruction and
academic performance.

In addition, the findings of Assem et al. (2023) relate to the
present study, which revealed low students’ academic
performance in physics. Moreover, teachers’ and students’
attitude towards instructional processes has been a dominant
force of low mastery level and poor academic performance in
the subject. The study’s implication recognized the importance
of pedagogical approaches the teachers in teaching physics.

Table 9 illustrates the statistical result on the correlation
between the extent of teachers’ practices in using digital
technologies in teaching and students’ performance in Science
8. Specifically, the correlation coefficient value of 0.276
between perceived ease of use (PEU) and students’ academic
performance depicts a computed p-value of .004, which is
below the 0.05 level of significance. Thus, the null hypothesis
is rejected. The result denotes that the strength of the linear
relationship between the two variables is statistically
significant. It also denotes that the independent and dependent
variables can change together at a constant rate since there is
enough evidence to reject the null hypothesis.

The findings affirm to the study of Abenes (2023), which
revealed that the Grade 8 students across Metro Manila
responded positively in using gamified mobile application,
which increased students’ interest in topics that are often least
comprehended.

On the contrary, the statistical results for perceived
usefulness (PU), attitude towards use (ATU), and students’
academic performance in Science 8 depict a computed r value
0f 0.031 and 0.070, showing a very weak relationship between
the aforementioned variables. Moreover, the computed p-value
of .747 and .470, respectively, which both exceed the 0.05 level
of significance denote insignificant correlations. Thus, the
study failed to reject the null hypotheses.

The result indicates the correlation between the
aforementioned variables is not statistically significant. It also
suggests a very weak relationship between the extent of
practices in using digital technologies in teaching and students’
academic performance in Science 8. Also, the independent and
dependent variables cannot change together in a constant
direction due to the inverse pattern of the data. Statistically,
there is no enough evidence to reject the null hypotheses
because the participants produced very positive results in the
survey, while performing poorly in the proficiency test.
Furthermore, the results indicate that using technology does not
directly translate to higher science grades and the impact on
academic performance can vary depending on how technology
is used and how students attended to their lessons.

The result coincides with the study of Berondo and Dela
Fuente (2021), which revealed that exposure to technology-
aided instruction does not significantly correlates to students’
academic performance in Social Studies in the three selected
public secondary schools Tapaz West District, Schools
Division of Capiz, Philippines. The findings recommended
that school administrators, parents, teachers, and other
stakeholders should ensure that students are properly guided in
using the right technology platforms to support learning,
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improve study habits towards achieving higher academic
performance.

Conversely, a 2019 study carried out by Constante and
Agsalud revealed a significant increase in test scores among the
Grade 8 students of Dr. Ramon De Santos National High
School, Cuyapo, Nueva Ecija, Philippines, after being exposed
to interactive computer while learning Physics.

V. CONCLUSION

The study infers that the more teachers are skillful in using
digital technologies, the academic performance of the grade §
students in science 8 may also increase. However, the Grade 8
students performed poorly in the proficiency test, showing
unsatisfactory academic performance. The statistical findings
also infers that the extent of usefulness and teachers’ attitude in
using technology do not directly translate to higher science
grades. Additionally, the impact on academic performance can
vary depending on how technology is used and the expertise
and mastery of the teachers in ease of use of digital technology.
While technology can be a valuable tool, its effect on learning
outcomes is not always clear.

Recommendations

The study crafted practical recommendations based on the
findings of the study and are addressed to the school
administrators, teachers and students.

1. Integrating hands-on activities in teaching science 8 like
building a simple circuit to explore electricity, constructing
a model of the solar system to understand planetary motion,
and measuring the acceleration of a falling object with a
stopwatch may enhance students’ understanding and
mastery of the learning contents.

2. Integrating differentiated teaching approach such as:
lectures, inquiry-based learning through computer-based
data logging, experimental activities, and interactive
simulations is strongly recommended.

3. Conducting active learning sessions like brainstorming and
peer teaching may enhance students’ class engagement and
academic performance in Science 8

4. Students’ participation in small group discussions together
with their teacher can be an effective strategy to address
learning needs.

5. Upgrading the schools’ digital facilities such as laptops,
personal computers, multimedia tools, and internet
connectivity may provide the teachers and students with
more interactive learning opportunities.

6. Conducting a school-based digital skills training for
teachers in teaching science subjects may enhance the
quality of instruction and foster improvement in students’
retention skills.

REFERENCES

[1] Abdulrahaman, M. D., Faruk, N., Oloyede, A. etal. (2020). Multimedia
tools in the teaching and learning processes: A systematic review.
https://www.researchgate.net/publication/345308710

[2] Abenes, F. M., Caballes, D. G., Balbin, S. A., & Conwi, X. L.
P. (2019). Gamified mobile apps’ impact on academic performance of
grade 8 in a mainstream physics class.
https://www.informingscience.org/Publications/5201

[3] Amadu, L., Muhammad, S. S., Mohammed, A. S. et al. (2018). Using
technology acceptance model to measure the use of social media for

99

Joanna Andrea C. Acero and Vera A. Villocido, “Digital Technologies in Teaching Science 8 and Students’ Academic Performance,” International
Journal of Multidisciplinary Research and Publications (IJMRAP), Volume 7, Issue 9, pp. 92-101, 2025.


https://www.researchgate.net/publication/345308710
https://www.informingscience.org/Publications/5201

[

—

—

—

—

= O

collaborative learning in Ghana.
https://www.jotse.org/index.php/jotse/article/view/383

Arellano  Law Foundation (2022).  Republic Act No. 11927.
https://lawphil.net/statutes/repacts/ra2022/ra_11927 2022.html

Assem, H. D., Nartey, L. Appiah, E. & Aidoo, J. K. (2023). A review of
students’ academic performance in physics: Attitude, instructional
methods, misconceptions and teachers qualification. https:/www.ej-
edu.org

Berondo, R. & Dela Fuente, J. A. (2021). Technology exposure: Its
relationship to the study habits and academic performance of students.
H ttps://www.researchgate.net/publication/356639673

Bete, A. O. (2020). Students’ knowledge and process skills in
learning grade
chemistry.https://ejournal.upsi.edu.my/index.php/JRPPTTE/article/vi
Ciarko, M. & Paluch-Dybek, A. (2023). The importance of
digitalization in the education process. https:// www. Research gate. net/
publication/ 354759769 The
importance of digitalization_in_the education_process

Coffie, 1. S., Frempong, B. B., Asare, I etal. (2019). Exploring
the wuse of technology in teaching physics at  senior high
schools in the Cape Coast Metropolis of  Ghana.
https://www.researchgate.net/publication/335740281

Constante, R. D., & Agsalud, P. L. (2023). Interactive computer -
Simulation strategy and physics performance of grade 8 students.
https://www.paressu.org

Demelash, M., Andargie, D., & Belachew, W. (2024). Enhancing
secondary school students’ engagement in chemistry through 7E
context-based instructional strategy supported with simulation.
https://www. Pedagogical research. com/ download/

Department of Education (2017). DepEd Order No. 42, s. 2017.
https://www.deped.gov.ph/2017/08/11/do-42-s-2017

Department of Education (2023). DepEd Memorandum No. 39,s. 2023.
https://www.deped.gov.ph/wpcontent/uploads/DM_s2023 039.pdf
Diate, K. & Modemo ,1. C. V.(2021). Filipino physics
teachers' teaching challenges  and perception  of  essential
skills for a supportive learning environment.
https://s005.tci.thaijo.org

Elger, D. (2007). Theory of Performance. https://www. webpages.
uidaho. edu/ ele/scholars/results/workshops/facilitators-institute/
Ellermeijer, T. & Tran, T. B. (2019). Technology in teaching physics:
Benefits, challenges, and solutions.
https://www.researchgate.net/publication/331205948

Gonzalez, E. (2019). The value of digital tools in science classes.
https://www.edutopia.org/article/value-digital-tools-science-classes/
Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022).
Understanding the role of digital technologies in education: A review.
https://www.sciencedirect.com/science/article/pii/S2666412722000137
Javier, B. F. (2021). Practices of Filipino public high school teachers
on digital teaching and learning technologies during the COVID-19
pandemic:  Basis for learning action cell sessions.
https://files.eric.ed.gov/fulltext/ED616121.pdf

Johnson, K. (2019). Tips for surviving and thriving in your first
years as a chemistry teacher.
https://teachchemistry.org/periodical/issues/september-2019/

Larnder, C. 1., Nebia, F, Livingstone, M., & Huang, S.
(2020).  Physics, smartphones and 3D-print technology: A digital-
transition case study in science education.
https://www.erudit.org/en/journals/ritpu/2020-v17-n1
ritpu05865/1075611ar.pdf

Marikyan, D. & Papagianiddis, S. (2023). Technology Acceptance
Model: A review.
https://open.ncl.ac.uk/theories/1/technology-acceptance-model/
Monserate, C. A. (2022). Impact of technology on the academic
performance of students and teaching effectiveness. https:/www.
researchpublish. com/  upload/ book/Impact%200f%20Technology-
5340.pdf

Murray, J. (2023). Technology integration in chemistry education:
What teachers say. https://fordhaminstitute.org/ohio/commentary/
Nyadenga, W. (2019). An evaluation of a connectivist learning
approach with college students in South Africa.
https://etd.cput.ac.za/bitstream/20.500.11838/3168/1/Nyadenga_Welling
ton_210277831.pdf

International Journal of Multidisciplinary Research and Publications

ISSN (Online): 2581-6187

[26] O’Brien, S. (2018). Technology considerations for the chemistry

classroom. https:/www.hchemedx.org/article/technology-considerations-
chemistry-classroom

Okoye, N. T., Nyowe, A. N., & Nwuba, I. S. (2024). Impact of
technology enhanced learning on academic performance of high
school students’ in physics in  Anambra State, Nigeria.
https://journals.asianresassoc.org/index.php/ajir/article/view/3060
Olimovna, M. G. (2023). The role of digital educational
technologies in teaching Physics. https://cyberleninka.ru

Paristiowati, M., Rahmawati, Y., Fitriani, E. et al. (2022). Developing
preservice chemistry teachers’ engagement with sustainability education
through an online  project-based learning summer course program.
https://www.mdpi.com/2071-1050/14/3/1783

Pokhrel, S. (2024). Digital technologies in physics education:
Exploring practices and challenges.
https://files.eric.ed.gov/fulltext/EJ1416034.pdf

Rajman, N. H., Zahanis, Z. H., Mohd, S. M., & Idris, F. M. (2019). A
case study inidentifying the level of thinking ability in physics subject
among secondary school students.
https://www.researchgate.net/publication/352684337

Sharma, S. (2023).  Supporting student engagement with technology.
https://www.edutopia.org/article/using-technology-support-student-
engagement/

Sridharan, M. A. (2024). Blumler And Katz Uses And
Gratifications Theory.https:/thinkinsights.net/strategy/gratifications-
theory/

Stammes, H. Henze, 1., Barendsen, E. & de Vries, M. (2020). Bringing
design practices to  chemistry  classrooms: Studying teachers’
pedagogical ideasin the context of a  professional learning
community. https://www. tandfonline. com/doi/full/
10.1080/09500693.2020.1717015

Svenningsson, J., Host, G., Hulten, M. & Hallstrom, J. (2021). Students’
attitudes toward technology: exploring the relationship among affective,
cognitive and behavioral components of the attitude construct

Tahar, A., Riyadh, H. A., Sofyani, H., & Pumomo, W. E. (2020).
Perceived ease of use, perceived usefulness, perceived security and
intention to wuse e-filing: The role of
technology readiness . https:// korea science.
kr/article/JAK0202026061031385.page
Teo, T. (2019). Students and teachers' intention to use technology:
Assessing their measurement  equivalence and structural
invariance.https://journals.sagepub.com/doi/abs/10.1177/073563311774
940

Tekwani, M. (2020). Why is physics considered to be a
difficult subject? https://mukeshntekwani.medium.com/

The Encyclopaedia Britannica  (2024).  Physics.
https://www.britannica.com/biography/William-Bragg

Villaceran, D. A., Linaugo,J.D., & Bual,J. M. (2024). Interest
and academic performance in physics of grade 10 students
amidst pandemic. https://ejournal.undiksha.ac.id

Villamin, J. L. A., Lagunzad, C. G., & Oppus, C. (2022). Teachers'
perceived usefulness on the utilization of mobile-learning approach in
teaching high school biology: A case from the
Philippines. https://www. Research gate. net/publication/ 365944202
Watts, A. (2023). Why is  technology important in the
workplace? https://www.edume.com/blog/importance-of-technology-in-
the-workplace

Wohlfart, O., Wagner, A. L., & Wagner, 1. (2023). Digital tools in
secondary chemistry education —  added  value  or modern
gimmicks?
https://www.frontiersin.org/journals/education/articles/10.3389/feduc.20
23.

Woldemariam, D. Y., Ayele, H. S., & Kinademariam, D. A. (2023).
Effects of technology-assisted chemistry instruction on students’
achievement, attitude, and retention capacity: A  systematic
review. https://www. researchgate. net/publication/376756095
Xiaoquan, P. (2020). Technology acceptance, technological self-
efficacy, and attitude toward technology-based self-directed learning:
Learning motivation as a mediator.
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2
020.564294/full

100

Joanna Andrea C. Acero and Vera A. Villocido, “Digital Technologies in Teaching Science 8 and Students’ Academic Performance,” International
Journal of Multidisciplinary Research and Publications (IJMRAP), Volume 7, Issue 9, pp. 92-101, 2025.


https://www.jotse.org/index.php/jotse/article/view/383
https://lawphil.net/statutes/repacts/ra2022/ra_11927_2022.html
https://www.ej-edu.org/
https://www.ej-edu.org/
https://www.researchgate.net/publication/335740281
https://www.paressu.org/
https://www/
https://www.deped.gov.ph/2017/08/11/do-42-s-2017
https://www.deped.gov.ph/wpcontent/uploads/DM_s2023_039.pdf
https://so05.tci.thaijo.org/
https://www.researchgate.net/publication/331205948
https://www.edutopia.org/article/value-digital-tools-science-classes/
https://www.sciencedirect.com/science/article/pii/S2666412722000137
https://files.eric.ed.gov/fulltext/ED616121.pdf
https://teachchemistry.org/periodical/issues/september-2019/
https://www.erudit.org/en/journals/ritpu/2020-v17-n1%20ritpu05865/1075611ar.pdf
https://www.erudit.org/en/journals/ritpu/2020-v17-n1%20ritpu05865/1075611ar.pdf
https://open.ncl.ac.uk/theories/1/technology-acceptance-model/
https://etd.cput.ac.za/bitstream/20.500.11838/3168/1/Nyadenga_Wellington_210277831.pdf
https://etd.cput.ac.za/bitstream/20.500.11838/3168/1/Nyadenga_Wellington_210277831.pdf
ttps://www.chemedx.org/article/technology-considerations-chemistry-c
ttps://www.chemedx.org/article/technology-considerations-chemistry-c
https://journals.asianresassoc.org/index.php/ajir/article/view/3060
https://cyberleninka.ru/
https://www.mdpi.com/2071-1050/14/3/1783
https://www.researchgate.net/publication/352684337
https://www.edutopia.org/article/using-technology-support-student-
https://www.edutopia.org/article/using-technology-support-student-
https://www/
https://mukeshntekwani.medium.com/
https://www.britannica.com/biography/William-Bragg
https://ejournal.undiksha.ac.id/
https://www/
http://www.edume.com/blog/importance-of-technology-in-the-workplace
http://www.edume.com/blog/importance-of-technology-in-the-workplace
https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2023
https://www.frontiersin.org/journals/education/articles/10.3389/feduc.2023
https://www/
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2020.564294/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2020.564294/full

International Journal of Multidisciplinary Research and Publications
ISSN (Online): 2581-6187

[46] Yurchenko, A., Khvorostina, Y., Shamonia, V. et al. (2023).  Digital
technologies in teaching physics: An  analysis  of existing
practices. https:/ieeexplore. ieee.org/document/10159870

101

Joanna Andrea C. Acero and Vera A. Villocido, “Digital Technologies in Teaching Science 8 and Students’ Academic Performance,” International
Journal of Multidisciplinary Research and Publications (IJMRAP), Volume 7, Issue 9, pp. 92-101, 2025.


https://ieeexplore/

