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Abstract

This study determined and evaluated the effectiveness of multimedia-based instructions in teaching science
subjects and crafted an action plan in strengthening the use of multimedia in teaching science discipline. The
ex post facto research method under the quantitative research was designed in analyzing the assessment of
teacher respondents. The purposive sampling approach was also used in the selection of the respondents. There
were 20 secondary schools with at least 100 science teachers that served as respondents as target locale of the
SDO in Bulacan. The findings of this study revealed that the most used multimedia platforms in teaching
science subjects assessed by the teacher respondents are the Presentation Tools. Moreover, there is a
significant difference in educational effectiveness and design features. This indicates that perception in
multimedia effectiveness differs from one another in terms of sex and years in service. However, there is no
significant difference in the indicator’s entertainment value and user friendliness of technology regardless of
the respondents’ profile. Therefore, there is a significant difference in teacher’s assessment in multimedia-
based instruction when grouped according to profile. As for the desirable multimedia assessment indicators,
the greater the rating means the better the quality of the multimedia-based platform. It is recommended that
the school administration take the initiative in integrating multimedia in each classroom. There must be a
strong integration of multimedia materials in every school.
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Introduction

The concept of multimedia in teaching science
subjects is not a new one. Students have long been
immersed in classrooms in which teachers use
PowerPoint presentation and other web tools in
teaching the lessons. The multimedia being used
today can be summed up as a seamless digital
integration of text, graphics, animation, music, still
images, and motion video to give users a high degree
of control and engagement. A learning environment
that combines words and images for the purpose of
facilitating learning is called a multimedia learning
environment.

helping the teacher for further improvement of their
method or towards the implementation of strategies
on how to motivate students to learn in science
courses. Using multimedia in the classroom helps
the teacher engage the students and helps the student
be more involved and retain more information from
the lesson. On the part of the student, multimedia
applications engage learners and provide valuable
learning opportunities and also encourages deep
reflective thinking because it is encouraging the
students to work in groups, express their knowledge
in multiple ways, solve problems, revise their own
work, and construct knowledge.

In the preceding years, most of the science teachers
caressed difficulty in handling science lacking clear
visual presentations. Most of the attention has
focused on understanding the impact of visual
representations in textbooks and multimedia
materials have on students and their learning.
However, very few studies have focused on
teachers’ use multimedia.

Theoretical Framework

One of the most widespread theories that deals with
the correct design of multimedia materials is the
Mayer's Cognitive Theory of Multimedia Learning.
Multimedia learning theory is based on the idea that
when using multimedia, it is important to reduce
cognitive load and therefore improve the
information processing capabilities of our memory.
“A major challenge for instructional designers is that
meaningful learning can require a heavy amount of
essential cognitive processing, but the cognitive
resources of the learner’s information processing
system are severely limited. Therefore, multimedia
instruction and assessment should be designed in

This study determined and evaluated the
effectiveness of multimedia-based instructions in
teaching science subjects and crafted an action plan
in strengthening the use of multimedia in teaching
science discipline. This research paper aimed at
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ways that minimize any unnecessary cognitive
load”.

Conceptual Framework

The framework can serve as a reliable tool to assess
multi-media learning platforms or at least can assist
the teachers to get general ideas about the quality of
multimedia tools in teaching science. The
conceptual model of the study, as shown in Figure

1, the researcher adopted the Input Process Output
(IPO) model. It includes all the materials and
information that are required in the process, the
specific details of the process itself, and the guide on
the integration of multimedia in teaching science
subjects among secondary teachers.

Figure 1: Conceptual Model of the Study
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Statement of the Problem

The primary concern of this study assessed the
teacher’s assessment of multimedia tools used in
teaching science among secondary school in the
Eddis VI - Schools Division Office of Bulacan.
Specifically, this study sought an answer to the
following questions:

g

1. What is the demographic profile of the
respondents in terms of?
1.1 age
1.2 position/rank
1.3 years of service
1.4 highest academic achievement
2. How may the extent of use of multimedia-
based teaching be described in terms of:
2.1 Learning Management System (such as
Google Classroom and Edmodo)
2.2 Social Media (Facebook/Messenger,
YouTube, Twitter, Instagram and Tiktok)
2.3 Presentation Tools (such as PowerPoint
Presentations and Google Slide)
2.4 Video Conferencing Tool (Zoom, Google
Meeting, MS Teams)
2.5 Other platforms/tools,
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3. How effective the multimedia platform used by
the teachers in teaching science discipline in terms
of:
3.1 educational effectiveness
3.2 entertainment value
3.3 user friendliness of technology
3.4 design features
4. Is there a significant difference on the
respondents’ assessment on the multimedia
effectiveness when grouped according to profile?
5. Based on the result of the study, what action
plan may be crafted on strengthening the use of
multimedia in teaching science?

Scope and Delimitation

The major concern of the study was to determine the
most common multimedia platform that science
teachers used in discussing the lesson and assessed
the effectiveness of multimedia instructions in
teaching science courses in the public secondary
schools in the Eddis VI District of SDO Bulacan for
the academic year 2023-2024. The descriptive ex
post facto method under the quantitative research
was designed in analyzing the assessment of teacher



respondents in terms of; respondent’s profile,
multimedia used by the teacher and its effectiveness
which obtained using a survey questionnaire.

The purposive sampling approach was also used in
the selection of the respondents. There will be 20
secondary schools with at least 100 science teachers
that served as respondents from the study from the
Eddis VI District as target locale from the SDO in
Bulacan. In analyzing the significant difference on
the respondents’ assessment on the multimedia
effectiveness when grouped according to profile,
ANOVA test also used.

Methodology

Research Design

This study focused on using Descriptive Ex Post
Facto Research. According to Silva (2010),
descriptive ex post facto study or after-the-fact
research is a category of research design in which
the investigation starts after the fact has occurred
without interference from the researcher. It is also
often applied as a substitute for true experimental
research to test hypotheses about cause-and-effect
relationships or in situations in which it is not
practical or ethically acceptable to apply the full
protocol of a true experimental design. Despite
studying facts that have already occurred, ex post
facto research shares with experimental research
design some of its basic logic of inquiry.

In this study, quantitative approach also used in
analyzing the assessment of teacher respondents in
terms of; respondent’s profile, multimedia used by
the teacher and its effectiveness which obtained
using a survey questionnaire. The survey
questionnaires served as the primary source of the
data gathering tool in the study, and this was
administered to the respondents using digital
platforms. Also, RA10173 followed strictly to
comply with the ethical standards from the start to
the end part of the study.

Participants/Respondents of the Study

The respondents of this study are the public high
school science teachers (junior and senior) in Eddis
VI District. Teacher respondents are handling
science subjects at least one (1) year in service to
satisfy the objective of the study.

Moreover, purposive sampling was also used as a
technique of the study. The primary consideration in
purposive sampling is the judgment as to who can
provide the best information to achieve the
objectives of your study (Kumar, 2011).

Instrument/s of the Study

The study utilized a survey questionnaire as the
main research instrument that was used by the
researcher to gather data on teacher’s assessment in
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multimedia-based teaching of science subjects
among secondary school teachers. The instrument
consists of the following sections:

Section 1: Profile of the Respondents - This section
determined the background of the respondents. This
includes items such as age, sex, years of service in
teaching and highest educational attainment.

Section 2: The Integration of Multimedia in
Teaching science — On this part, it was determined
the most common multimedia platforms used by the
teacher in teaching science subjects. The following
multimedia  platform  comprises;  Learning
Management System, Social Media, Presentation
Tools, Video Conferencing Tools and other
platforms to be mention. The Likert Scale used in
this study is the 5 - point Level of Frequency.

Section 3: Multimedia Platform Evaluation — This
section assessed the effectiveness of multimedia in
teaching science using the four indicators namely,
educational effectiveness, entertainment value, user
friendliness of the technology and design features.
The Likert Scale used in this study is the 5 - point
Level of Agreement.

Data Collection and Analysis

1. The researcher submitted the revised
manuscripts based on the proposal defense and
received the ethical clearance from La Consolacion
University Philippines Ethics Review Committee.
2. The study determined the Teacher’s
Assessment in Multimedia Based Teaching of
Science Subjects Among Secondary School
Teachers". The study employed three-part types of
tools. Parts 1 involve demographic profile and part
2 multimedia platform used by the teachers, while
Part 3 involves the multimedia evaluation tool. The
data collection followed several steps.

3. In protecting the confidentiality of the data,
the researcher ensured that the data collected will be
safe and secure.

4. The Google form responses was
downloaded immediately after all the responses are
collected and stored in a password-protected folder
in the researcher's laptop.

5. The researcher downloaded the file in
google forms and google drive and transform it in
Excel format for analysis of data. Terms and
conditions govern electronic data transfer from the
researcher's computer to the third-party statistician.
The transfer sent to the official email of the
statistician.

6. After the responses are encoded, the data
will be destroyed immediately after 3 month of
storage duration. The hard copy of the questionnaire
will be shredded completely to avoid further use.
The soft copy will be deleted on the same day from



the file folder to completely remove the data from
the computer.

7. The data collected was tabulated and processed
using Statistical Packages for Social Sciences
(SPSS). In order to analyze and interpret the data
that gathered, the following statistical measures was
used:

In this quantitative type of study, data from
demographic profile and common multimedia
platform used by secondary science teacher-
respondents in terms of Learning Management
System, social media, presentation tools, video
conferencing tools and others platforms was
described using frequency, percentage and weighted
mean. The Likert Scale also be used in common
multimedia platform used by secondary science
teacher-respondents is the 5 - point Level of
Frequency. The assessment of multimedia platform
used by the teacher in teaching science discipline
was described using frequency, percentage and
weighted mean of the four indicators such as
educational effectiveness, entertainment value, user
friendliness of technology and design features. The
respondents can be described the effectiveness of
multimedia platforms using the 5 - point Level of
Agreement. In analyzing the significant difference
on the respondents’ assessment on the multimedia
effectiveness when grouped according to profile,
ANOVA test also used. ANOVA stands for
Analysis of Variance. One-Way Analysis of
Variance tells you if there are any statistical
differences between the means of three or more
independent groups.

Ethical Considerations

The researcher submitted the revised manuscripts
based on the proposal defense and received the
ethical clearance from La Consolacion University
Philippines Ethics Review Committee.

Upon approval to conduct the study, the researcher
informed all the participants about the purpose of the
study and significance of its findings. It was clearly
stated through an informed written consent and
assent from that participation would be completely
voluntary. Likewise, the researcher assured
confidentiality and voluntarily withdrawal from the
study without the necessity of providing an
explanation or of any prejudice at any point during
the conduct of the study.

Results and Discussion

e The most used multimedia platforms in
teaching science subjects assessed by the
teacher respondents are the Presentation Tools,
dominating the other multimedia platform.
Respondents believed that when effectively
planned and used, PowerPoint (or similar tools,
like Google Slides) can enhance instruction.

Multimedia tools are used to project visuals
that would otherwise be difficult to bring to
class.

e In terms of multimedia educational
effectiveness, indicator “science teaching
principles and visuals, multimedia enhances
the achievement of the program educational
objectives” had a verbal meaning of strongly
agree based on the assessment of teacher
respondents. That in education, educational
effectiveness helps students achieve their
learning goals. Effective teaching can help to
assess the needs of the students, allowing them
to understand which classroom strategies may
be helpful.

e Entertainment value had a general
interpretation of strongly agree based on the
assessment of teacher respondents. It has been
clearly witnessed that the topic which is
explained with multimedia approaches take a
lot less time to be explained and the student can
also enjoy the science environment and refresh
one’s mind and preserve learner’s mental
health as well as emotional well-being.

e The finding also revealed that regarding the
friendliness of the technology, the navigation
tools are readily available through menus and
icons are the top indicator of the teacher
respondents.  This means  multimedia
platform’s programs, apps, and other digital
content must be accessible for use and can be
manipulated for individual or group
instruction.

e Furthermore,  most  teacher-respondents
concluded that indicators sound and video are
an alternative means of presenting scientific
information and the sound and video can be
played smoothly and adjusted or muted at will
have a result of agree. This shows that
multimedia design features are a good way for
presenting scientific information because that
can be easy to communicate and understand
what its purpose. This can be easier to attract
students to listen to what is supposed to be.

e Moreover, there is a significant difference in
educational effectiveness and design features.
This indicates that perception in multimedia
effectiveness differs from one another in terms
sex and years in service. However, there is no
significant difference in the indicator’s
entertainment value and user friendliness of
technology regardless of the profile of the
respondents. Therefore, there is significant
difference on teacher’s assessment in
multimedia-based instruction when group
according to profile.

Conclusion
After recording and analyzing the outcome of the
study, herewith are the conclusions drawn:



That most of the teacher respondents
conducted in this study was female, aged 31 —
40, which have a Bachelor’s Degree and
teaching around 6 — 10 years in their chosen
career.

The most used multimedia platforms in
teaching science subjects assessed by the
teacher respondents are the Presentation Tools,
dominating the other multimedia platform.
Respondents believed that when effectively
planned and used, PowerPoint (or similar tools,
like Google Slides) can enhance instruction.
PowerPoint is an effective tool to present
material in the classroom and encourage
student  learning. Respondents  used
multimedia tools to project visuals that would
otherwise be difficult to bring to class.

In  terms of multimedia educational
effectiveness, indicator “science teaching
principles and visuals, multimedia enhances
the achievement of the program educational
objectives” had a verbal meaning of strongly
agree based on the assessment of teacher
respondents. That in education, educational
effectiveness helps students achieve their
learning goals. Effective teaching can help to
assess the needs of the students, allowing them
to understand which classroom strategies may
be helpful.

Entertainment value had a general
interpretation of strongly agree based on the
assessment of teacher respondents. It has been
clearly witnessed that the topic which is
explained with multimedia approaches take a
lot less time to be explained and the student can
also enjoy the science environment and refresh
one’s mind and preserve learner’s mental
health as well as emotional well-being.

The finding also revealed that regarding the
friendliness of the technology, the navigation
tools are readily available through menus and
icons are the top indicator of the teacher
respondents.  This means  multimedia
platform’s programs, apps, and other digital
content must be accessible for use and can be

manipulated for individual or group
instruction.
Furthermore,  most  teacher-respondents

concluded that indicators sound and video are
an alternative means of presenting scientific
information and the sound and video can be
played smoothly and adjusted or muted at will
have a result of agree. This shows that
multimedia design features are a good way for
presenting scientific information because that
can be easy to communicate and understand
what its purpose. This can be easier to attract
students to listen to what is supposed to be.

The findings of this study anchored on the
Mayer's Cognitive Theory of Multimedia
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Learning (2003). Generally, the framework
can serve as a reliable tool to assess multi-
media learning platforms or at least can assist
the teachers to get general ideas about the
quality of multimedia tools in teaching science.
As for the desirable multimedia assessment
indicators, the greater the rating means the
better the quality of the multimedia-based
platform.

Moreover, there is a significant difference in
educational effectiveness and design features.
This indicates that perception in multimedia
effectiveness differs from one another in terms
sex and years in service. However, there is no
significant difference in the indicator’s
entertainment value and user friendliness of
technology regardless of the profile of the
respondents. Therefore, there is significant
difference on teacher’s assessment in
multimedia-based instruction when group
according to profile.

Recommendations
Based on the findings and conclusions of the study,
the following recommendations are being offered:

1.

It is recommended that the school
administration take the initiative in
integrating multimedia in each classroom.
There must be a strong integration of
multimedia materials in every school. Thus,
an Information Technology personnel
member shall be available in the school to
assist the teachers and students.

To ensure proficient  delivery  of
performance, teachers shall open themselves
to various types of experiences that could
help them better understand the learners.
Further, teachers are recommended to be
trained in the various aspects of the use of
multimedia and other social media
applications that are not frequently used via
workshops, seminars, short-term courses,
and the like.

Faculty and school staff must promote
Multimedia and Information Literacy. This
would create an awareness in the students
that lifelong learning is vital with global
change and innovations.

Ultimately, a school administrators and
teachers must utilize and consider the output
of this research in providing technical
assistance to enhance the implementation of
science curriculum which may contribute for
further improvement of teacher’s quality of
teaching and student’s academic
achievement. This action plan is called
ATOMICA: Application as Teaching
Strategy of Multimedia-Based Instruction on
Classroom Activities. This action plan aims



to enable teachers and students to have
knowledge and practical experience in
enhancing their scientific skills and
improving academic performances,
respectively. Generally, the framework is
able to serve as a reliable tool to assess multi-
media learning platforms or at least can assist
the teachers to get general ideas about the
quality of multimedia tools in teaching
science.

A similar study may be conducted to verify
the results of this paper. Furthermore, future
researchers can expand the coverage of their
study by extending the scope to the national
level.
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