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The use of PowerPoint presentations (PPT) is chosen
because it is accessible without the need for an internet
connection, making it a suitable solution for schools in
Papua that lack infrastructure. This research aims to
develop a multimedia PowerPoint for junior high
school students in a school with a lack of infrastructure
to enhance students' understanding of the human
circulatory system. The research method used is
research and development (Borg & Gall Model).
Questionnaires were used for assessment, and data
analysis was conducted using percentages. The product
is reviewed by three experts: (1) The average
assessment from content experts was 93%; (2) The
average assessment from instructional media experts
was 100%; and (3) The average assessment from
instructional design experts was 89%. The results
indicated that it’s feasible. The product also received an
assessment from the junior high school students, which
consisted of three stages as follows: (1) The average
assessment from one-to-one evaluation was 88%; (2)
The average assessment from small group evaluation
was 90%; and (3) The average assessment from field
testing was 91%. Multimedia PowerPoint is feasible as
instructional media for teaching the human circulatory
system to junior high school students, particularly in the
Papua region, which lacks infrastructure.
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INTRODUCTION

The characteristics of biology content were abstract concepts, numerous scientific
terminologies, terms derived from foreign languages, examples from international books
that are not well-known, and content that is not relevant to everyday life (Kelly-Laubscher
et al., 2017). Media is used to enhance the delivery of learning contents and improve the
overall quality of instruction in biology (Wahyuddin et al., 2022). Teachers who deliver
learning content need media so that the message can be conveyed correctly. Innovation
in Information and Communication Technology (ICT) has brought massive influences
that direct the use of digital media (Hasanah et al., 2023), but still, many teachers
nationwide are not skilled using digital media (Darmawan et al., 2022). This happens
because of many factors, such as the complexity of the media itself or because the
infrastructure is not always available in some schools. But keep in mind that the
sophistication of media does not mean that it can convey learning content appropriately.
A relatively simple medium can be an effective instructional medium if it meets the
concept of an effective medium (Castro-Alonso et al., 2021).

Although there have been many digital media, PowerPoint (PPT) remains the media
that best meets the needs of teachers. The PPT program that emerged in 1987 continues
to develop in line with the development of ICT and is increasingly interactive because it
can be used in conjunction with other media such as videos, games, sources on the
internet, and so on (Astutik, 2021). The role of PPT as an instructional medium is very
necessary because the message or information conveyed by the teacher can be represented
on the slides, avoiding verbalism that often obscures the intended meaning. The PPT
slides may have drawbacks, but the use of this medium makes it very easy and provides
better access to students when taking notes and listening to teacher explanations than
chalk writing (Onivehu & Ohawuiro, 2018; Stacy & Cain, 2015). Research findings prove
that active learning in biology can be done with a combination of using PPT slides, videos,
writing on the board, or demonstration methods (Khan et al., 2013). An effective PPT for
conveying information must be designed and developed using instructional design
principles for preparing effective presentations (Mahajan et al., 2020). Characteristics of
biology content include processes that occur in schools in areas with incomplete
infrastructure, such as the city of Asgon, Papua. Developing PPT slides can be a solution.

Characteristics of biology content include processes that occur in nature that require
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certain types of media for the delivery of information. Advances in the fields of
communication and information technology (ICT), digital media, and the Internet of
Things have allowed learning materials to be displayed in their original form. Many
experts have developed digital media, for example, 3-dimensional media for human body
content (Permatasari et al., 2022), animation-based instructional media with music and
song lyrics on cell division material (Wahyuddin et al., 2022), and scientific approach-
based interactive instructional media for biology on the topic of the auditory system
(Fadhillah et al., 2017). Meanwhile, media development with the internet includes, for
example, Instagram-based biology animation instructional media for junior high school
students (Mokalu et al., 2021) and PPTs with online learning (Rhodes & Barshick, 2021).
The use of these media requires supporting devices and cannot be applied in schools in
areas with a lack of infrastructure, such as in the city of Asgon, Papua. The delivery of
the content of biology subject matter in this area requires a type of media that can be
developed into interactive multimedia without depending on the internet network. The
appropriate instructional media is PowerPoint Extended or Multimedia PowerPoint.

Microsoft PowerPoint (PPT) is commonly used for learning and is a computer
program from Microsoft used for presentation purposes (Microsoft, 2024). The PPT can
be arranged in simple or complex formats or as an extended PowerPoint. Extended
PowerPoint can facilitate various media formats, making it a multimedia PPT. Teachers
who use the lecture method are encouraged to integrate PPT into the teaching process
(Adebanjo, 2020) because, without media, the lecture technique is less effective. In
addition, when students are not actively engaged in the lectures, they may lose focus,
become bored, and even fall asleep in class. It is different when students actively
participate in learning activities. The use of PPT slides has been proven to be a
pedagogical tool (Dukhan et al., 2019) that fosters interaction between teachers, students,
and contents. The PPT has been proven to improve biology lessons for 10th graders in
the Philippines (Taculod & Arcilla, 2020) and high school students in Nigeria (Okereke
& Nzewi, 2020). The use of PPT-based discovery learning methods has been shown to
increase understanding of the human circulatory system (Sariam & Harahap, 2022).

The capabilities of multimedia PPT are very beneficial when optimized in biology
lessons in schools that do not yet have complete and sophisticated facilities (Onivehu &

Ohawuiro, 2018). Teachers in Papua must always think imaginatively and innovatively
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when facilitating learning according to the available facilities in the school. The findings
of an interview conducted by researchers on November 9, 2022, with Teacher Leoni
Amanda and Teacher La Ode Syarifudin, who teach biology in Class VIII of SMP Negeri
1 Asgon Papua, According to Ibu Leoni, grade VI1II students of SMP Negeri 1 Asgon,
Papua struggle with small and large blood circulation during biology lessons. This is
because some students only know the names of organs and cardiovascular systems, so
distinguishing and explaining the small and large circulatory systems takes a long time.
Students need help understanding information about the circulatory system because it is
difficult to imagine, and the explanations or demonstrations are often brief rather than
thorough. The lack of engaging media makes it challenging for many students to stay
involved in the learning process, and some seem to only appreciate the teacher's presence
in class. This is evident in students who attempt to navigate through various literary works
independently, while others remain passive and show a lack of understanding of the
circulatory system material. When the material is presented only once, it is difficult for
students to fully comprehend it, and some struggle to retain the information long after the
lesson ends.

The average grade VIII student at SMP Negeri 1 Asgon Papua scored between
60.37 and 65.52 on the KKM scale, which is far below the standard score. Abstract and
challenging topics are only sometimes considered good by students, and students may
need help with them. Therefore, according to Mrs. Leoni, the challenges students face
must be addressed immediately and appropriately so that they do not occur repeatedly
and maximize the learning outcomes students achieve. One of these strategies is the
creation of learning media that can involve students, not only as observers and listeners
but actively involved in the learning process. Based on the results of the reference and
preliminary studies as above, this study intends to develop a multimedia PPT. This
developed product should pass feasibility tests by some experts and by students or users,
which can direct students to cooperate in PowerPoint-based learning. Another advantage
of PPT development is that it can provide conditions that make it easier for educators to
monitor the activities of students. Apart from that, this medium has the advantage that it
can be flexible and easily implemented. Given that schoolchildren are very close to
multimedia, researchers felt it was necessary to develop a multimedia PPT on the human

circulatory system for grade VIII SMP Negeri 1 Asgon.
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MATERIALS AND METHODS

Research Design

The methodology of this research is Research and Development (R & D), and aims
to produce multimedia PowerPoint. The Borg and Gall Model was used as procedure to
produce the Multimedia PowerPoint in this research project (Putri et al., 2023). This
model is one model of instructional design with systems approach that views learning as
a collection of interrelated components that all work together to achieve a defined goal.
When instructional developers concentrate on "what learners need to know,” the systems
approach to learning works best. The correctness of the analysis of this method of the
learning component of the system determines how successful it will be.

Borg and Gall model has ten stages as follows: (1) Preliminary research and
information gathering; (2) planning; (3) development of the initial form of the product;
(4) preliminary field tests; (5) main product revision; (6) major field tests; (7) field trial
products; (8) operational field tests; (9). revision of finished products; (10) measuring and
using products (deployment and application) (Rafiuddin et al., 2024). This study was
conducted through research and development. Not all stages of this model are carried
out until the resulting product is suitable for use as teaching material in the school where
this product is evaluated (until step 9).

Data Analysis

Data collected from the results of product reviews and tests is processed using
qualitative descriptive data analysis techniques. Data from expert interviews and
discussions as well as the results of individual and small group trial questionnaires are
processed using a qualitative descriptive analytical approach. Qualitative descriptive
analysis is performed by classifying data from questionnaire comments and improvement
ideas. The results of this research then become the basis for product modification. The
descriptive statistical analysis approach handles data from expert review questionnaires,
one-to-one evaluation, and small group evaluation in the form of descriptive percentages.
The following equation is used to determine the proportions of each topic in expert review

and students tests:

umlah pilihan x bobot pilihan
xy p p ) X 100%

Percentage = —
N x bobot tertinggi
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The percentage criteria used to make decisions in improving product development
are as follows:

Table 1. Percent Score Scale of Each Subject for Description of Classification Test
(Arikunto, 2010)

Rating Scale Classification Information
81%-100% Very good No revision required
66%-80% Good No Revision Required
56%-65% Not Good Needs revision
0%-55% Very bad Needs revision

RESULTS AND DISCUSSION

Product Development

The following are two examples of slides from product development, namely
Figures 1 and 2. Figure 1a shows a photo of blood thrombosis, and Figure 1b shows a
video where blood trombosit moves on the heart organ as if it were happening in the

human body so that students can observe the circulation of blood (thrombosis).

Keping Darah (Trombosit)

Keping-keping darah atau trombosit atau «4’
platelet memiliki bentuk yang tidak
beraturan seperti pecahan keranik, tak
berwama, dan tidak berintih

Trombosit memainkan peran penting
dalam mencegah kehilangan darah dengan
cara: (1) membentuk keping/butiran, yang
menutup lubang kecil di pembuluh darah
dan (2) merangsang dibentuknya kontruksi
bekuan yang membantu menutup luka
besar di pembuluh darah

Figure 1. (a) Slides and (b) videos of the the circulation of bIood (throrﬁbosis)

Figure 2a shows a slide or photo of the circulatory system, and Figure 2b shows the
blood circulating in the human vascular system that can be observed by students as it
happens in the human body. Multimedia PowerPoint is able to display two forms of
material in different ways that make it easier for students to learn both blood and

circulatory components.

19| BIOMA: Jurnal limiah Biologi, 13 (1), April 2024



Ibnu Rusid, I Nyoman Sudana D., Nurmida C. S.. The Development of Multimedia

\ Alurnya: 5
\\\ Bilik kiri jantung -> aorta -> arteri ->
organ-organ di tubuh kecuali paru-
paru -> vema -> serambi kanan
Jjantung

Sistem Peredaran Darah Besar atau
dikenal juga dengan nama peredaran
darah sistemik.

Alurnya:
Bilik kanan jantung -> arteri -> paru-
p‘ paru -> vena -> serambi Kiri jantung
j ->bilik kiri jantung

Sistem Peredaran Darah Kecil sering [
juga disebut dengan peredaran darah
pulmonal.

Figure 2. (a) Slides and (b) videos of Human circulatory vessels

Content Expert Review

To determine the feasibility of the media, a percentage of each piece of data
collected from the expert review of the material is calculated. The development of the
multimedia PPT on the human circulatory system is included in the very good category
according to the percentage gain (93%), so it is suitable for use in grade V111 SMP Negeri
1 Asgon Papua.
Table 2. Content Expert Review Result

Score

No Criteria Feasibility
average
Contents’ aspect
1  Indicator description 4 Very Feasible
2  Elaboration of activity objectives 4 Very Feasible
3 Description of the content. 4 Very Feasible
4 Presentation of content in accordance with the characteristics 4 Very Feasible

of contextual learning.
5  Packaging of contents in accordance with the integrated 4
thematic characteristics of the 2013 curriculum

Very Feasible

6  Presentation of content accordance with the principles of 3 Very Feasible
enrichment.
7 Task description 3 Very Feasible
8  Description of the questions 4 Very Feasible
9  Description of the assignment answer key 4 Very Feasible
10 Description of the answer key to questions 3 Very Feasible
11 Time allocation for each indicator activity 4 Very Feasible
12  Editorial of Content 4 Very Feasible
13 Editorial of tasks 3 Very Feasible
14  Editorial of questions 4 Very Feasible
15 Supporting the growth of human values 4 Very Feasible
Total 56
Percentage 93%
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Instructional Media Expert Review

A percentage of each piece of data collected from the media expert review is
calculated to determine the feasibility of the media that has been created. The multimedia
PowerPoint created on the human circulatory system is 100% effective. According to the
validation assessment of multimedia learning media experts, this achievement is included
in the very good group. Therefore, using this multimedia PowerPoint to teach about the
human circulatory system at SMP Negeri 1 Asgon Papua is a good idea.

Tabel 3. Instructional Media Expert Result
No Criteria Score Feasibility
Contents’ aspect

1 Completeness of PPT parts 4 Very Feasible
2 Completeness of text in PPT title slides 4 Very Feasible
3 Completeness and clarity of the instruction manual. 4 Very Feasible
4 Completeness of the type and size of the letters. 4 Very Feasible
5  The attractiveness of the PPT display design. 4 Very Feasible
6  The attractiveness of illustrations (photos, drawings, 4 Very Feasible
charts and symbols) in PPT
7 Accuracy of language usage. 4 Very Feasible
8  Accuracy in composing words/sentences. 4 Very Feasible
Total 32
Percentage 100%

Instructional Design Expert Review

A percentage of each piece of data collected from the media expert test is calculated
to determine the feasibility of the media that has been created. The multimedia aspect of
the Human Circulatory System PPT reached 89%. According to the validation assessment
of multimedia learning media experts, this achievement is included in the very good
group. Therefore, using this multimedia PPT to teach about the Human Circulatory
System at SMP Negeri 1 Asgon Papua is a good idea.
Tabel 4. Instructional Design Expert Review Result

No Criteria Score Feasibility
Content’s aspect

1 Binding quality. 4 Feasible

2  The attractiveness of the cover design. 4 Feasible

3 Typing layout accuracy 5  Very Feasible

4  Consistency in the use of headings, sub spacing and material 4 Feasible
typing.

5  Clarity of writing/typing. 5  Very Feasible

6  The completeness of the components in each textbook chapter. 4 Feasible

7 Accuracy of the way the content is presented. 5 Feasible
Total 31
Percentage 89%
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One-to One Evaluation

One-to-one evaluations are needed to determine whether the first multimedia PPT
design is appropriate for the human circulatory system. The participants were three
students from grade V111 who have high, medium, and low abilities. A percentage of each
piece of data was calculated to determine the extent to which a developer's media viability
has been assessed. The aspect produced by a multimedia PPT of the human circulatory
system reaches 88%. According to the classification of individual learning multimedia
evaluation, % of these achievements belong to the very good group. Therefore, using this
multimedia PPT to teach about the human circulatory system at SMP Negeri 1 Asgon
Papua is a good idea.
Table 5. One-to-One Evaluation Result (N = 3 students)

No Descriptionn Persentage
Content’s Aspect
1  Isthe material easy to understand? 87%
2  Canyou understand the content well? 93%
3 Can the presentation material be motivating? 87%
4 s the material in line with your wishes? 80%
5 Is the material presented in accordance with the real situation in the field? 93%
6 Is the teacher's material thoroughly reviewed? 87%
7  Does the teacher in the interpretation of the material refer to you? 87%
8  Does the teacher give clear instructions every time he teaches? 93%
9  What is the material presented with images? 93%
10 Does the overall content encourage you to learn it more easily? 80%
Appealing Aspect
11 Do teachers' teaching strategies make you more active? 80%
12 Does the way teachers teach motivate you to learn? 93%
13 Do teachers often have discussions when teaching? 93%
14 Do you always ask questions when something is not clear? 87%
15 Are you happy when your teacher gives you a group assignment? 93%
16 Do you always do assignments with pleasure? 80%
17 Is the material explained by the teacher accompanied by examples that 93%
please you?
18 Do teachers often teach with humor? 87%
19 Does the teacher always give assignments at the end of the lesson? 93%
20  Does the teacher's sajia as a whole satisfy you? 80%
Percentage Mean 88 %

Small Group Evaluation

A small-group evaluation is required to determine if the first multimedia PPT
design is appropriate for the human circulatory system. There were nine students with
high, medium, and low abilities who participated in this activity. The developer displayed
an introductory multimedia PPT presentation about the human circulatory system and
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asked students to complete the attached questionnaire. The percentage of each feature
from the small group trial data is calculated to determine the extent to which the viability
of the developed media has been assessed—90% of the aspects that Multimedia PPT
develops on the Human Circulatory System. According to the classification of small-
group multimedia learning evaluation, this achievement percentage falls into the excellent
category. Therefore, this multimedia PPT is feasible to teach about the human circulatory
system in junior high school.

Table 6. Small Group Evaluation Result (N = 9 Students)

No Descriptions Total  Percentage
Content’s Aspect
1 Is the material easy to understand? 40 89%
2 Can you understand the content well? 41 91%
3 Can the presentation material be motivating? 41 91%
4 Is the material in line with your wishes? 40 89%
5 Whether the material presented is in accordance with the real 42 93%
situation in the field?
6 Is the teacher's material thoroughly reviewed? 41 91%
7 Does the teacher in the interpretation of the material refer to you? 40 89%
8 Does the teacher give clear instructions every time he teaches? 40 89%
9 What is the material presented with images? 43 96%
10 Does the overall content encourage you to learn it more easily? 41 91%
Appealing Aspect
11 Do teachers' teaching strategies make you more active? 41 91%
12 Does the way teachers teach motivate you to learn? 40 89%
13 Do teachers often have discussions when teaching? 42 93%
14 Do you always ask questions when something is not clear? 38 84%
15 Are you happy when your teacher gives you a group assignment? 40 89%
16 Do you always do assignments with pleasure? 39 87%
17 Is the material explained by the teacher accompanied by examples 40 89%
that please you?
18 Do teachers often teach with humor? 41 91%
19 Does the teacher always give assignments at the end of the lesson? 41 91%
20 Does the teacher's sajia as a whole satisfy you? 41 91%
Percentage Mean 90%
Field Trials

All 21 students following field tests were studying in the 2022-2023 school year. The data
collected from the field test were used to determine the feasibility of the created medium, and the
completion rate for the multimedia aspects of the Human Circulatory System PPT was found to
be 91%. According to the classification of the multimedia learning field test, this achievement

percentage places it in the "very good".
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Table 7. Field Trials Result (N = 21 Students)
No.  Description Percentage
Content’s aspect

1 91 89%
2 97 93%
3 97 91%
4 93 89%
5 98 91%
6 97 93%
7 95 89%
8 94 89%
9 97 93%
10 96 93%
11 96 91%
12 93 89%
13 96 93%
14 89 87%
15 94 91%
16 94 89%
17 90 87%
18 96 91%
19 93 89%
20 95 93%
Percentage Mean 91%

Percentage Mean
Instructional media is central to the learning content delivery strategy (Degeng &
Degeng, 2018). The success of biology learning is largely determined by the right
instructional media and the characteristics of diverse learning materials (Samuel, 2024).
One of the instructional variables that can be a barrier is the condition of schools that are
not able to provide the expected instructional media. The selection of instructional media
development using extended PowerPoint for circulatory system learning was determined
considering that this medium can meet the selection criteria (Kareem, 2018). Extended
PPT or multimedia PPT can display the content of the human circulatory system as it is
originally happening in the human body (Perdana et al., 2020). This learning product has
displayed detailed concepts as much as possible because this multimedia can explain
human circulatory system events more realistically so that students can learn according
to actual conditions.
This development product has been evaluated by three experts and shows that this
learning medium meets the feasibility of the experts. This is in support of previous
research where the feasibility of PPT as an alternative to online learning based on the

assessment of content experts is included in a very feasible category (Darmawan et al.,
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2022). The feasibility of this product is not only assessed by experts but also by users,
namely students. The results of one-to-one evaluation tests and field trials show that this
development product is feasible as an instructional medium for the human circulatory
system. The development of digital media is very rapid, so currently learning the human
circulatory system can be taught with augmented reality (Gregorcic & Torkar, 2022), but
this cannot be done in schools with a lack of infrastructure. The development of
Multimedia PoworPoint is a suitable instructional medium, considering both the
characteristic content of the human circulatory system and the school’s facility

conditions.

CONCLUSION

The results of the development of multimedia PowerPoints on the human
circulatory system can be concluded as follows: (1) Based on the review results from
content experts, the average assessment is 93%. Therefore, the multimedia PPT on the
human circulatory system falls into the "very good" category. (2) Based on the review
results from instructional media experts, the average assessment is 100%. Therefore, the
multimedia PPT on the human circulatory system also falls into the "very good" category.
(3) Based on the review results from instructional design experts, the average assessment
IS 89%. Therefore, the multimedia PowerPoint on the human circulatory system falls into
the "very good" category. (4) Based on the results of the one-to-one evaluation, the
average assessment is 88%. Therefore, the multimedia PPT on the human circulatory
system falls into the "very good" category. (5) Based on the results of the small group
evaluation, the average assessment is 90%. Therefore, the multimedia PPT on the human
circulatory system falls into the "very good"” category. (6) Based on the results of the
small group evaluation, the average assessment is 91%. Therefore, the multimedia
PowerPoint on the human circulatory system falls into the "very good" category. The
multimedia PPT is a feasible instructional medium for teaching the human circulatory

system to junior high school students that lacks infrastructure.
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