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Received : 07.06.2020 A practicum is beneficial in science learning to provide a concrete manifestation of a
Revised : 29.06.2020  topic. This study aimed at creating a simulation-based interactive learning multimedia
Accepted: 10.07.2020  product to assist students’ practicum. The product was developed for the topic of cell
metabolism process focusing on the energy in living systems. The study employed the
Research and Development referring to the Analysis, Design, Development,
Implementation, and Evaluation model. During the development process, both product
testing and users’ response testing were carried out. To reveal the product impact,
students’ results of the pre-test and post-test were analyzed. The product was developed
by using Macromedia Flash 8. The results of Alpha and Beta analysis showed that the
Research Article results are ‘feasible’ and ‘very feasible’ for the product. Furthermore, based on the
average value of 39.2 for the initial test and 82.5 for the final test it was obtained an N-
gain value of 0.712 with the category of "High". Therefore, it proved that the developed
interactive learning multimedia is effective in increasing students' analytical skills for
the Science Learning materials in junior high schools.
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1. INTRODUCTION

Instructional design focuses at a learner-centered approach for education, rather than a
conventional teacher-centered approach, such that successful learning can take place. This
means that each portion of the instruction is driven by the learning outcomes that have been
determined through a detailed review of the needs of the learners (McGriff, 2000). in this study,
the instructional systems design called ADDIE model was applied. ADDIE is an instructional
systems design (ISD) framework that many instructional designers and training developers use
to develop course (Morrison,2010). The name is an acronym for the five phases it defines for

building training and performance support tools: Analysis, Design, Development,
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Implementation, Evaluation. Most current ISD models are variations of the ADDIE process.
Other models include the Dick and Carey and Kemp ISD models. Rapid prototyping is another
common alternative. Instructional theories are important in instructional materials design.
These include behaviorism, constructivism, social learning, and cognitivism (Piskurich, 2006).
The benefit of the ADDIE model is that it is easy to use and can be implemented to a curriculum
that focuses on teaching knowledge, skills or behaviors. However, regardless of the model
used, a systematic, comprehensive approach to curriculum creation would allow educators to

fulfill the needs of their learners.

Natural Sciences are subjects developed into the form of integrated sciences. The contents
encompass the disciplines of biology, chemistry, and physics. The subject is one of the
educational programs oriented towards application, the development of curiosity, thinking
ability, learning ability, and caring attitude as well as responsibility towards the natural
environment. Learning science emphasized on understanding the natural environment with all
its wealth that needs to be preserved and maintained in the perspective of biology, chemistry,
physics, and the whole. Therefore, learning science is expected to provide direct experience to
develop the students' competencies to understand and analyze various natural events that occur

in the surrounding environment.

The energy in living systems is one of the natural science materials studied in junior high
schools. Besides discussing the concept of energy in physics, this material also explains the
chemical processes that occur in the body cells of living things. One of the chemical processes
in the body of living things is metabolism, which consists of formation/synthesis/anabolism
reactions such as photosynthesis and decomposition/catabolism reactions such as respiration
(Widodo, Rahmadiarti, Nurul, 2016). The chemical process cannot be seen directly with the
naked eye so that students who are unable to think abstractly will have difficulty understanding

it. After understanding the concept, students are expected to be able to analyze it.

Such as process, the analysis, is a manifestation of the primary objectives of learning science.
An effort to facilitate the analysis process is by conducting the observation, experiment or
practicum activities, where these activities require infrastructure such as laboratories (Altun,
Baris, Burk, Alev & Ilker 2009). However, the problem is that there are only 28,205 science
laboratories in Indonesia, out of a total of 39,637 junior high schools spread throughout

Indonesia (Ministry of Education and Culture, 2018). For instance, In Bulungan District, there
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are still more than 50% of junior high schools with no science laboratory, or if there is a
J g y

laboratory at school, it has not been utilized properly.

The development of learning media is in line with the development of technology. As asserted
by Siregar, et al. (2020), widely open sources of information and technology can be extensively
utilized in giving a more comprehensive explanation and demonstration of the learning topics.
Moreover, technology comes with an attractive offer where provides the innovation that enables

teachers and students to develop better (Taopan, L. L., Drajati, N. A., & Sumardi, 2020).

One of the growing learning media today is the simulation-based interactive multimedia, which
presents experiences of its processes and observations. The experiences are believed to improve
understanding and analytical skills in science learning, especially for abstract materials such as
cell metabolism (on the subject of energy in the system life). Therefore, this study aimed to
develop and produce simulation-based interactive multimedia for science practicum in junior
high schools. Furthermore, this interactive multimedia product was tested to determine the
feasibility and effectiveness of the Natural Sciences practicum in improving students' analytical

skills at a junior high school in North Kalimantan of Indonesia.

2. LITERATURE REVIEW

The interpretations of Educational Technology have been evolving as long as the field has, and
both of them evolve continuously (Januszewski & Molenda, 2008). Seels & Richey (1994)
asserted that educational technology is the study and practice of ethics to facilitate learning and
improve performance by creating, using, or utilizing and managing appropriate technological
processes and resources. This view of educational technology was then reviewed by the
Association of Educational Communication and Technology (AECT) resulting in a new
definition shifiting into the latest beacon to guide our thinking of the 21st century. AECT stated
that Educational technology refers to the study and ethical application of facilitating education
and improving performance by creating, using, and managing appropriate techological

processes and resources (Januszewski & Molenda, 2008).

As can be seen, the AECT’s definition of educational technology encompasses some key terms.
The first term, Study, implies that the understanding of educational technology requires
perpetual knowledge construction and refinement through research and reflective practice. The
second, Ethical practice, implies that the realization of educational technology should consider

the ethical standards. Furthermore, ethics are not merely seen as rules or expectations. However,
313
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ethics should be acknowledged as a practical basis. The next is facilitating learning and
improving performance. This key term reprepsents the purpose of the educational technology.
In other words, the definition puts students’ learning and performance at the forefront of our

field of study and practice.

Also, the definition mentioned three functions integrated to the concept of educational
technology; creating, using, and managing. These functions can be seen as a larger process of
instructional development. They should be accompanied by evaluation processes at each phase

as monitoring actions and making corrective actions at each phase are critical.

The last key term is technological processes and resources. It tells us what we work with. The
term technological refers to an approach to human activity based on systematic applications of
scientific or other organized knowledge to practical tasks (Januszewski & Molenda, 2008).
Further, the term processes indicates that there are series of activities directed to achieve a
particular result. Meanwhile, the term resources is extended to technological variations and the
development of new understandings concerning how the technological tools might help learners

(Januszewski & Molenda, 2008).

Regarding the educational process, learning taking place in schools today has experienced rapid
development in which technology becomes vital. Moreover, the role of technology in learning
is usually related to the development of instructional media. Rusman, Kurniawan & Riyana
(2011) classified the types of learning into five types: visual media, audio media, audio-visual

media, presenter media groups, and object media and computer-based interactive media.

If associated with the term learning multimedia, it can be explained that learning multimedia is
a combination of all types of media, including visuals in the form of both still and moving
images that illustrate learning material. It includes audio and audio-visual media to support
learning. Besides, learning multimedia presents learning materials following pertinent to
objectives to be achieved. Generally, multimedia learning is also an interactive media
demanded to present two-way communication with users. Multimedia learning can be
computer-based or Android. Furthermore, a multimedia is considered as a tool that can create

dynamic and interactive presentations that combine text, graphics, animation, audio and video.

An interactive multimedia is one of the computer-based learning media. The characteristic of
interactive multimedia is the existence of a controller, commonly called the Graphical User

Interface (GUI). It is usually in the form of icons, buttons, scrolls, or others. Information
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presented through this multimedia contains an animated document. It can be viewed on a
monitor screen or projected onto the big screen via an overhead projector. Further, it can be
heard, and its movement (video or animation) can be seen. Interactive multimedia helps to
present some sorts of information that is fun, interesting, easy to understand, and clear. Such
information will be understandable since our senses, especially the ears and eyes can be used
to absorb the information. Furthermore, Warsita (2008) explained that multimedia interactive
learning has a number of advantages over other media, including being flexible, self-pacing
(serving the speed of individual learning), content-rich (rich content), interactive, and

individual.

For the study, interactive multimedia was designed as a simulation-based multimedia for natural
science learning. Rusman, Kurniawan & Riyana (2011) asserted that the simulation model in
CBI (Computer-Based Instruction) is can provide a more concrete learning experience by
creating imitations of experiences that match the actual arrangement. Arsyad (2011) also
elaborated that a computer-assisted simulation program tries to match the dynamic processes
in the real world. Furthermore, Darmawan (2012) divided the simulation model into four
categories of models, namely (1) physical, (2) situation, (3) product, and (4) process, where
each category follows certain interests. In short, simulation is considered beneficial as students
in practical activities need to be given clear instructions to help students conduct experiments

(Arifah et al., 2014).

There have been many development studies producing interactive multimedia science products.
Research by Hotimah and Ali Muhtadi (2017) produced interactive learning multimedia
products that are proven to increase students' understanding of microorganism material. In their
study, the post-test results revealed that 83% of the students achieved higher learning outcomes
than the standard score (75) with an average achievement of 80.5. The statistical analysis of the
paired sample t-test noted that the increase in student understanding after using the interactive
science learning multimedia product is significant (0,000). Thus, it was concluded that this
interactive learning multimedia is proven to increase student understanding of microorganism
material. Furthermore, Larasati's research (2014), obtained the results that the use of IT-based
simulation media in physics learning can improve understanding concepts and learning
activeness in students across physics interests in a State High School in Pekalongan. The
magnitude of the increase in student understanding was 30%, while an increase in learning

activeness reached 33.5%.

315



JETOL 2020, Volume 3, Issue 3, 311-339 Putri,P. & Sofian, H.

Based on the aforementioned background, this study is conceptually different from the
previously existing researches in which the interactive multimedia was focused on the material
of cell metabolism on the subject of energy in living systems. As known, such a material has
an abstract concept. Therefore, it is expected to be more understandable through practical
activities. Nonetheless, as limited above, the availability of laboratories is the biggest challenge

in practicing. Accordingly, this product can be an appropriate solution to this issue.

3. METHODOLOGY

This study employed a research and development design, referring to the ADDIE development
model. Dick and Carry (1996) introduced the ADDIE model for the design of a learning system.

Allen (2006) described the design stages of ADDIE development model as follows:

. »| Analyzing the needs to determine the problem and the appropriate solution and
Analysis to determine the competence of students.
. | Determining the learning approach, developing a framework, mapping the needs
Design of the simulation-based Interactive Learning Multimedia.
.| Developing simulation-based Interactive Learning Multimedia under the chosen
Development | learning approach.
ﬁ . . . . . . .
Implementation Testing the simulation-based Interactive Learning Multimedia.
s Conducting analyses and repairing errors that occur during learning.
Evaluation & Y P & & &

Figure 1. ADDIE Development Model

The formative evaluation conducted in this study consisted of the alpha test and the beta test.
The alpha test is a validity test by both media experts and natural science experts at the end of
the development phase. The test results of the alpha test were used to make initial improvements
toward the prototypes that were developed before being tested on users or students. Afterwards,
the following is the beta test, a product assessment by the users. This stage involved six
respondents, extended to 1 science teacher and 5 grade VII students at a state junior high school
in North Kalimantan of Indonesia.
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A questionnaire was administered to obtain data about the response of media experts, material
experts, and students towards the interactive multimedia. As asserted by Sugiyono (2011), the
questionnaire is a data collection technique done by giving a set of questions or written
statements to the respondent to answer. The questionnaire used in this study was a direct
questionnaire with an answer scale (rating scale). The questionnaire is divided into the media
expert feasibility test instrument and the material expert feasibility test instrument. Also, the
analysis ability test was conducted to test the effectiveness of simulation-based interactive

learning multimedia.

Data analysis techniques were carried out to obtain a feasible Interactive Learning Multimedia)
that is quality, valid, practical, and effective based on data groups that have been adapted to the
type of data. Following is the description of each instrument. The ILM assessment score is used
to obtain validity of the developed ILM data, while the Response Questionnaire is used to obtain
practicality data on the use of the ILM. Validity data was obtained from assessments by material
expert lecturers, media expert lecturers, and mathematics teachers who collaborated with
researchers in learning. The steps developed in analyzing data from the ILM assessment sheet

and response questionnaire are:

Transforming qualitative data into quantitative data with the Likert scale provisions in the table

below.
Table 1

ILM assessment data scoring rules

Classification Score
Very good 5
Good 4
Moderate 3
Bad 2
Very bad 1

Converting the average score into a qualitative value by the assessment aspects in table 2 below.
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Table 2

ILM final assessment classification guidelines for response questionnaire

Score Range Classification
x>4,2 Very feasible
34 <x>4.2 Feasible

2,6 <x>34 Enough

1,8 <x>2,6 Low

X <18 Very low

Data Analysis of Product Effectiveness Test

The effectiveness test of the interactive learning multimedia was carried out by using One
Group Pretest-Posttest Design (Isaac & Michael, 1995), which is a trial design using one group
or class to get data on the cognitive learning outcomes of students through the initial test (pre-
test) and the final test (post-test). The comparison of student learning outcomes obtained before
and after using this interactive learning multimedia was calculated with the Normalized-gain

formula by (Sundayana, 2014). The formula is as follows:

_ Spost-Spre

9= S maks -S pre

Where
S post = Average score of post-test
S pre = Average score of pre-test

S max = Maximum score

Results obtained from these calculations were then converted according to the following gain

value categories:
Table 3

Gain Value Conversion

No Gain Value Categories
1 g>0,70 High

2 0,70>g>0,3 Medium

3 £<0,30 Low
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4. FINDINGS AND DISCUSSIONS

This section elaborates on the encountered findings which are extended on the adjustment
which is relevant to the study focus. The product produced in this study is a simulation-based
interactive learning multimedia for Natural Sciences at grade VII of junior high schools

pertinent to the proposed problem limitations.

Analysis

Researchers conducted several analyses in this stage, including analysis of needs, analysis of
curriculum, and student characteristics analysis. Based on the results of observations and
interviews with science teachers of grade VII, it was obtained that the obstacles that were often
encountered in the science practicum were the availability of practical tools and materials, as
well as the replacement media. The unavailability of practicum tools and materials causes no
practicum activities. In contrast, the absence of practicum replacement media causes the
instructor to only use modest media during the educational process, such as books. This finding
is in line with a study by Siregar, et al. (2019) that school facilities could be an external

challenging factor regarding the success of educational process.

Moreover, the science teacher elaborated that books cannot facilitate science practicum
activities. Even though schools have electronic media in the form of computers, they have not
yet been utilized optimally. Accordingly, the learning process is still monotonous and causes a
lack of experience of students related to science practicum. Further, it results in low student

analytical skills.

For curriculum analysis, it was encountered that science subject has a broad scope covering
physics, chemistry and biology. The material chosen is energy in living systems, specifically
the concepts of photosynthesis and respiration. The selection of these materials was carried out
by regarding the consultation results with the science teachers. These materials were chosen
because of the frequent misunderstanding of concepts due to the absence of practicum and the
limitations of learning media. In general, the concept of the materials is quite simple, yet it
becomes abstract without maximum visualization. With this regard, learning media is
undoubtedly necessary to assist the practicum activities so that students can easily understand

the topics.

Furthermore, for the analysis of students' characteristics, grade VII of junior high schools are

teenagers. They are in the stage of formal operational development (11-15 years), where
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children have begun to have the ability to think abstractly, reason logically, and draw
conclusions (analysis) from the information obtained. Despite having the ability to think
abstractly, if the information obtained does not match the actual concept, the students will draw

wrong conclusions.

Design

The designing process encompassed several stages. The first was to determine the standard
competencies. The second was to create flowcharts after knowing the design of multimedia
content. The third was to create storyboards to provide descriptions in each frame by listing all

the used multimedia objects.

Development

The development phase was carried out after the design process (design). In this stage, several
steps were carried out. Firstly, the collection of materials needed in the form of learning
materials and pictures that support the material and audio was conducted. Afterward, the
creation of interactive learning multimedia was started. The multimedia was developed by

utilizing Macromedia Flash 8 software. The results of the media are displayed below.

MEDIA PEMBELAJARAN INTERAKTIF

ENERGI DALAM SISTEM KEHIDUPAN

IDENTITAS PENGEMBANG :

PUTRI
PROGRAM STUDI TEKNOLOGI PEMBELAJARAN
PROGRAM PASCASARJANA
UNIVERSITAS NEGERI YOGYAKARTA

® MULAI

Figure 2. Title page

MEDIA PEMBELAJARAN INTERAKTI

ENERGI DALAM SISTEM KEHIDUPAN

Apakah kamu yakin akan kelvar ?

TIDAK

Figure 3. Exit page
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MEDIA PEMBELAJARAN INTERAKTIF

ENERGI DALAM SISTEM KEHIDUPAN

PETUNJUK PENGGUNAAN

> menampilkan media dalam --> mengaktifkan suara
layar lebih kecil musik

> menampilkan media dalam ~-> men-nonaktifkan suara

musik

halaman

layar penuh

> menutup aplikasi/ media -> kembali ke halaman utama
> membuka halaman

ball ke halaman -> memulai simulasi
praktikum

menuju ke halaman > menuju halaman diskusi

> membuka h
selanjutnya setelah selesai praktikum

> membuka halaman
materi p profil
> kembali ke halz > mengulangi keglatan
Ulang! e :
menu utama sebelum simula

Figure 4. Instruction page

MEDIA PEMBELAJARAN INTERAKTIF

ENERGI DALAM SISTEM KEHIDUPAN

MATERI

@ PENGERTIAN ENERGI @ SUMBER ENERGI

L @ METABOLISME SEL

Figure 5. Learning materials

MEDIA PEMBELAJARAN INTERAKTIF

ENERGI DALAM SISTEM KEHIDUPAN

KOMPETENSI DASAR / INDIKATOR

KOMPETENSI DASAR :
3.5 Menganalisis konsep energi, berbagai sumber energj, dan perubahan bentuk energi dalam kehidupan sehari-hari termasuk fotosintesis.

INDIKATOR :

1. Setelah menggunakan multimedia ini peserta didik mampu menganalisis konsep energi yang digunakan pada praktikum dengan tepat;

2. Setelah menggunakan multimedia ini peserta didik mampu menganalisis sumber energi yang berperan dalam percobaan praktikum dengan tepat;
3. Setelah menggunakan multimedia ini peserta didik mampu is hasil dan respirasi dengan tepat;

4. Setelah menggunakan multimedia ini peserta didik mampu menyimpulkan faktor-faktor yang mempengaruhi fotosintesis dan respirasi dengan tepat;
5. Setelah menggunakan multimedia ini peserta didik mampu menghubungkan faktor satu dengan lainnya yang mempengaruhi fotosintesis dan
respirasi dengan tepat.

Figure 6. Formulation page
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MEDIA PEMBELAJARAN INTERAKTIF En

ENERGI DALAM SISTEM KEHIDUPAN

000000

PETUNJUK PENGGUNAAN

> menampilkan media dalam -> mengaktifkan suara

layar lebih kecil musik
--> menampilkan media dalam -> men-nonaktifkan suara > membuka halaman >
layar penuh musik petunjuk penggunaan

-> menutup aplikasi/ media --> kembali ke halaman utama
> membuka halaman > membuka halaman
_ _ ru ujuan soal tes
- bali ke halaman =>memulal simulasi pembelajaran

elumnya A

-> menuju ke halaman enuju halaman diskusi — e A
selanjutnya ah selesai praktikum ) mator] pambelajaran )

7

Figure 7. Learning materials

MEDIA PEMBELAJARAN INTERAKTIF Em

ENERGI DALAM SISTEM KEHIDUPAN

000600

"llll'lnlI'
[Rasssasasasacnss | naaa |

FOTOSINTESIS RESPIRASI HEWAN

Figure 8. Practice page

PRAKTIKUM FOTOSINTESIS

Langkah 2: Melakukan percobaan fotosintesis

1. drag/ pindahkan alat percobaan yang telah dirakit ke tempat gelap dan terang;
2. klik simulasi, untuk melihat reaksi;
3. amatilah perbedaan jumlah gelembung yang muncul di tempat gelap dan terang;

TEMPAT TERANG

Alat yang telah
irakit

TEMPAT GELAP TEMPAT TERANG MATAHARI

| ENERGI DALAM SISTEM KEHIDUPAN m
s as e

Figure 9. Photosynthesis practicum page (tools and materials)
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PRAKTIKUM FOTOSINTESIS

Langkah 1: Merakit alat percobaan

drag/ pindahkan/ masukkan gelas kimia ke dalam ember berisi air;
drag/ pindahkan/ masukkan hydrilla ke dalam gelas kimia;

drag/ pindahkan/ masukkan corong kaca ke dalam gelas kimia;
drag/ pindahkan tabung reaksi ke atas corong kaca;

klik simulasi;

Klik selesai, dan kamu bisa lanjut ke langkah berikutnya.

nwuhwn =

| ENERGI DALAM SISTEM KEHIDUPAN

NEDIA PENSELAJARAN INTERAKTIF

SIMULASI

A
E
=D

Figure 10. Photosynthesis practicum page (assembling experimental equipment)

PRAKTIKUM FOTOSINTESIS

DISKUSI

1. Apakah yang berperan sebagai sumber energi dalam percobaan
tersebut ?

2. Selain munculnya gelembung udara, apa hal lain yang terjadi?
Mengapa demikian ?

3. Percobaan manakah yang menghasilkan oksigen lebih banyak ?
Mengapa demikian ?

ENERGI DALAM SISTEM KEHIDUPAN

I NEDIA PENELAJARAN INTERRETIF

Figure 11. Practicum page (conducting photosynthesis experiment)

PRAKTIKUM RESPIRASI
LANGKAH 1: MELAKUKAN PERCOBAAN RESPIRASI

1. drag/ pindahkan pipet tetes berisi eosin 1 ke ujung pipa respirometer
pada serangga 2,35 gram;

2. drag/ pindahkan pipet tetes berisi eosin 2 ke ujung pipa respirometer
pada serangga1,80 gram;

3. Klik "simulasi®, amati pergerakan eosin pada pipa dalam waktu 2 menit;

TIMER : 00:00:12

4. klik selesai. Alat yang digunakan

serangga 2,35 gram

ENERGI DALAM SISTEM KEHIDUPAN

WEDIA PENBELAJARAN INTERAKTIF

Pipet tetes
berisi eosin 1

Figure 12. Photosynthesis practicum page (discussion)
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PRAKTIKUM RESPIRASI

BT ELR:ELED!

< \
[

Bubur kapur Karton berlubang

SesinfSSian Bervan W

Pipa respirometer

Plastisin Pipet tetes
e Tabung respirometer

| DALAM SISTEM KEHIDUPAN

NEDIA PENBELAJARAN INTERAKTIF.

PRAKTIKUM RESPIRASI

LANGKAH 1: MERAKIT ALAT RESPIROMETER re———
1. drag/ pindahkan alat-alat secara berurutan;
(1) tabung respirometer, (2) kapas, (3) karton berlubang, (4) serangga,
(5) pipa respirometer, dan (6) plastisin, ke tempat di sebelah kiri.
2. klik selesai, dan kamu bisa lanjut ke langkah berikutnya.

Tempat merangka alat

SELESAI
| ENERGI DALAM SISTEM KEHIDUPAN m
MEDIA PEMBELAJARAN INTERARTIF

Figure 14. Respiration practicum page (assembling a respirometer)

PRAKTIKUM RESPIRASI TR 000012
LANGKAH 1: MELAKUKAN PERCOBAAN RESPIRASI

1. drag/ pindahkan pipet tetes berisi eosin 1 ke ujung pipa respirometer
2. drag/ pindahkan pipet tetes berisi eosin 2 ke ujung pipa respirometer

pada serangga1,80 gram; s
3. klik "simulasi®, amati pergerakan eosin pada pipa dalam waktu 2 menit;
4. klik selesai. Alat yang digunakan

serangga 2,35 gram

SELESAI

DALAM SISTEM KEHIDUPAN m
el

Figure 15. Respiration practicum page (conducting respiration experiment)
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PRAKTIKUM RESPIRASI

DISKUSI

. Apa fungsi eosin dalam percobaan ? Bagaimana jika diganti

dengan cairan berwarna yang lain ?

. Apakah fungsi bubur kapur yang dilumurkan pada kapas ?
. Serangga manakah yang lebih banyak membutuhkan oksigen ?

Mengapa demikian ?

. Bagaimana hubungan antara berat serangga dengan kebutuhan

oksigennya ?

| ENERGI DALAM SISTEM KEHIDUPAN
NEDIA PENBELAJARAN INTERAKTIF

Figure 16. Respiration practicum page (discussion)

[B wsobe rasn Payer 10
Fie View Control Help

Selamat Datang di Soal Tes
Ketentuan :

1. Soal berbentuk pilihan ganda dengan jumiah 10 soal

A Soal Tes
—

bjad pilihan J

2. yang i
3. Apabila soal terjawab dengan benar semua maka skor total 100

Total Questions ] Full Score | Passing Rate

10 | 100 | 70%

_gﬁ

Figure 17. Quiz page

[ Adobe Flanroyer 10
Fie View Contol Help

Figure 18. Quiz page (feedback/ correct answers)
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oK

Figure 19. Quiz page (feedback/ incorrect answers)

After the interactive multimedia product had been made, the next step was the Alpha test in
instrument assessment, media validation, and material validation. Such validation was carried
out by experts who are considered competent in this field so that the testing is carried out with
measurable professional standards. The Alpha validation results are shown in the following

table:
Table 4

Results of media expert assessment

No Indicators Score Criteria

Software Engineering Aspects

1 Simulation methods are developed according to the purpose of 4 Feasible
development

2 Maintainable & manageable 5 Very feasible

3 Usability (easy to use and simple to operate) 4 Feasible

4 Selection of application type/software in proper media development 5 Very feasible

5 Compatibility (media can be installed and run on various hardware 4 Feasible

and software)

6 Easy program installation 4 Feasible
7 Instructions are clear and systematic 4 Feasible
8 Program back sound is easy to control 4 Feasible
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9 Videos in media programs are easy to set (control) 4 Feasible

10 Simulation program in the media is easy to set (control) 5 Very feasible

11 Navigations are easy to run 5 Very Feasible

12 Media and users have high interactivity 4 Feasible

Display

13 Good choice of font and arrangement 4 Feasible

14 The layout of the images is harmonious and attractive, so it servesas 5 Very feasible
a good material illustration (Layout design)

15 The choice of colors supports the suitability between the concept and 4 Feasible
the chosen topic

16 The quality and selection of images that are appropriate and in 4 Feasible
accordance with the concepts and topics are chosen

17 The quality and selection of images are appropriate and in § Very feasible
accordance with the concepts and topics are chosen

18 The quality and selection of images are appropriate and in 4 Feasible
accordance with the concepts and topics are chosen

19 Quality and selection of videos are appropriate and in accordance 4 Feasible
with the concepts and topics are chosen

20 Back sound selection is appropriate that it does not distract users' 4 Feasible
concentration.

21 The narration is displayed in the good and correct language, so itis 4 Feasible
understandable.

Average 4,2 Feasible

Table 5
Material validation data

No Indicators Score Criteria

Standard Aspect of Content

1 Clarity of learning objectives (reliability and 5 Very feasible

measurability)
2 The relevance of learning objectives to 5§ Very Feasible

standard competencies (curriculum)
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3 The concept is theoretically appropriate 4 Feasible

4 The illustration is theoretically and 4 Feasible
conceptually appropriate

5 The suitability of the animation with the 5 Very feasible
material

6 Adequacy of material 4 Feasible

7 The similarity of simulations with the real 4 Feasible
processes

8 Material depth 4 Feasible

Learning aspects

9 The tangles of the material presented 4 Feasible

10 The suitability of the material with the 5 Very feasible
learning objectives

11 Understandability 4 Feasible

12 Clarity of material description 4 Feasible

13 The suitability of the evaluation tools with the 4 Feasible

learning objectives

14 The ability of evaluation instruments to 4 Feasible
measure the achievement of objectives

15 The ability of feedback to motivate student 5 Very feasible
learning
Average 4,34 Very feasible

Based on the table, it can be explained that the material expert assessed the material of the
interactive learning multimedia with an average value of 4.34 with the criteria "Very Feasible”.
The experts' assessment revealed that this interactive learning multimedia was ready to use in

the next stage with some suggestions and improvements.
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Implementation

The next stage, after getting the product's feasibility from the experts, is the implementation
phase. At this stage, researchers conducted trials of products that had been developed and
validated. There were two stages conducted by researchers, namely product trials and testing

of users’ responses from both students and subject matter teachers.

At the product trial stage, students were asked to try all the menus in multimedia. In addition,
researchers also guided them in carrying out practical simulation activities. Both students and
teachers were also asked to try these multimedia products. It was done to obtain more leverage
data. After trying all the menus and doing a practical simulation, the researcher asked the

students to work on the post-test problem presented in the multimedia product.

After researchers had tested the product and tested the effectiveness, the next step was the Beta
testing phase. This was the last stage in the implementation phase. This test was conducted by
involving six respondents, extended to 5 students and 1 science teacher. The results are then
used as improvements to the product being developed. Students and teachers provided their
responses in a questionnaire that had been validated by an assessment instrument expert. Beta

test results can be seen in the following table:
Table 6

Data of Teachers' Response

No Indicators Score Criteria

1 Interactive learning multimedia make science learning more 4 Feasible
interesting

2 Interactive learning multimedia makes learning science 4 Feasible
easier

3 Interactive science learning multimedia can increase student 5 Very feasible
motivation

4 Simulation-based interactive learning multimedia for 4 Feasible

science practicums can improve students' analytical skills.

5 Interactive learning multimedia is easy to use. 5 Very feasible

6 Interactive learning multimedia display is interesting, so 4 Feasible
learning science is fun.

7 The instructions are clear and easy to understand. 4 Feasible

8 The material presented is understandable. 5 Very feasible
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9 The material presented is in accordance with the learning 5 Very feasible
objectives

10 Completeness of material to achieve learning objectives 4 Feasible

11 Displayed images make the material easier to understand 5 Very feasible

12 Music/back sound on the media makes learning more 5 Very feasible
interesting.

13 The evaluation instrument can measure the achievement of 4 Feasible
objectives.

14 Practical simulations on the media make learning science 5 Very feasible
more interesting and enjoyable

15 Practical simulations on the media facilitate the learning 5 Very feasible
activities of science

Average 4,53 Very feasible

Table 7
Data of Students' Response
No Indicators Score Averag Categories
PL P2 P3 P4 P5 ©

1 Interactive learning multimedia Very good
make science learning more
interesting 5 5 5 4 4 4.6

2 Interactive learning multimedia Very good
makes learning science easier 5 5 5 5 5 5

3 Interactive learning multimedia is Very good
easy to use 4 5 5 5 5 4.3

4 Interactive learning multimedia Very good
display is interesting, so learning
science is fun. 4 5 5 4 4 4.4

5 The instructions are clear and easy Very good
to understand. 5 5 5 5 5 5

6 The material presented is Very good
understandable. 5 4 5 5 5 4.8

7 Display images make the material Very good
easier to understand 4 5 5 5 5 4.8

8 Music / back sound on the media Very good
makes learning more interesting. 4 4 4 5 5 4.4
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9 Questions are clearly presented Very good
and understandable 4 4 5 5 5 4.6

10 Practical simulations on the media Very good
make learning science more
interesting and enjoyable 5 5 5 5 5 5

Total 45 47 49 48 48 474 Very good

Average

45 47 49 48 48 474

The table showed the science teacher's response in evaluating this interactive learning
multimedia with an average value of 4.53 on a scale of 5 with the criteria "Very Feasible."
Meanwhile, the five students gave an average value of 4.74 to this multimedia with the same
criteria: "Very Good." The following is the assessment of multimedia interactive learning by

the user as a whole presented in a bar diagram.

Hasil penilaian multimedia oleh pengguna
5 a7 49 48 48 45
453 45 ’
H Guru
4 —— ®mPD1
mPD2
3 .
mPD3
5 mPD4
mPD5
1 Rata-rata
Nilai

Figure 20. Results of Users' Assessment

Quantitatively, these results indicated that interactive learning multimedia is in the category of
"Very Feasible / Good" with an average rating of 4.7 based on the response from the users.

Additionally, there are no suggestions or improvements from users on this multimedia.

Evaluation
Evaluation is the final stage of the ADDIE development model. The evaluation was conducted
by analyzing the obtained data. Moreover, the researchers also analyzed the pre-test and post-

test results, which were used to determine differences in students' abilities before and after using
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the interactive learning multimedia. The initial test results (pre-test) and final tests (post-test)

obtained are presented in the following table 5.
Table 8

The Results of Pre-test and Post-test

No Pre-test score Post-test score
1 50 90
2 30 70
3 30 70
4 30 70
5 40 100
6 50 90
7 30 70
8 40 70
9 40 70
10 50 90
11 50 100
12 20 90
13 40 100
14 40 60
15 60 70
16 20 90
17 60 90
18 50 80
19 50 70

20 20 70

21 30 70

22 60 100

23 20 100

24 30 90

25 40 100

26 40 80

27 50 90

28 30 70

Average 39,2 82,5

332



JETOL 2020, Volume 3, Issue 3, 311-339 Putri,P. & Sofian, H.

Based on the data, the average score of the initial test (pre-test) is 39.2 with the lowest value of
20, and the highest value is 60. While the average value of the final test (post-test) is 82.5 with
the lowest value of 60, and the highest value is 100. The data is then calculated to find out the

increase in value using the N-Gain formula as follows.

_ Spost-Spre

9 = Smaks-S pre

_ 825-392
9 =700-392

433
9 =508

g =0712

Based on the calculation, the gain value is 0.712 which means that the category is "High" (g >

0.70). The results of these calculations are also presented in table 6 below.
Table 9

The calculation of the effectiveness test with N-Gain

No Variable Pre-test Post-test

1 Highest score 60 100
Lowest score Pre-

2 test score 20 60

3 Average 39,2 82,5

Gain Value 0,712

Categories High

Based on the entire data, it is implied that there is a significant improvement in the value of
students after using the interactive learning multimedia. This is evidenced by an increase in
scores on the final test (post-test). Therefore, it can be concluded that Simulation-Based
Interactive Learning Multimedia for Natural Sciences Practicum in Grade VII Junior High
School with Energy in Life Systems material proved to be effective with a high level of

effectiveness.
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Product Revisions
Revision is a stage of improvement of a product developed based on the suggestions and
improvements provided. Suggestions and improvements used as a reference in this revision

stage are from media experts and material experts.

Revision of media experts
Revisions in terms of the media are based on suggestions and improvements given. The

suggestions and improvements are as follows.

The first is the clarity of narration (instructions on the usage instructions page). Usage
instructions that were originally in the form of video are replaced with text and images to make
instructions clearer. This is considering that the media is in a computer laboratory room where
the video's narrative sound might confuse the users since the video's sound on one user can

collide.

MEDIR PEMBELAJARAN INTERAKTIF E m

ENERGI DALAM SISTEM KEHIDUPAN

— 000000

PETUNJUK PENGGUNAAN

Figure 21. Changing the usage instructions to text and images

The second revision is the addition of confirmation page as feedback from the close / exit
button. As suggested by media experts, the researchers added a confirmation page for the close
/ exit button so that when the button is clicked, a confirmation page will appear. It is presented

in Figure 20.
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MEDIA PEMBELAJARAN INTERAKTIF

ENERGI DALAM SISTEM KEHIDUPAN

Apakah kamu yakin akan kelvar ?

YA TIDAK

Figure 22. Exit page after revision

The next is revision of material experts. Revisions in terms of the materials are based on
suggestions and improvements provided by material experts. The material experts validating
the media stated that the simulation-based interactive learning multimedia for the Natural
Sciences practicum was worth testing with some improvements. The suggestions and
improvements include the affirmation of the concept of photosynthesis, where some less precise
words might allow misconceptions. Furthermore, the instructions in the practicum section

should be made more detailed and clearer so that they become more understandable.

S. CONCLUSION AND SUGGESTIONS

Some conclusions were obtained from the results of research and development of the
simulation-based interactive learning multimedia for science practicums. The conclusions are

extended as follows:

Firstly, a practicum is beneficial in science learning to provide a concrete manifestation of a
topic. Therefore, teachers should be able to provide a real-like experiences during the learning
process. Such experiences are expected to assist students to obtain deeper understanding about
the topic. Moreover, as science is mostly abstract (invisible for the naked eye), the real-like

experiences are considered very beneficial for those who lack of thinking abstractly.

Secondly, the simulation-based interactive learning multimedia for science labs were developed
by using Macromedia Flash 8. It was then packaged in the form of application programs in the

format .exe which can be accessed through computer devices.

Thirdly, the test results of the alpha test by media experts obtained an average value in the
"Feasible" category, whereas the average score by material experts was in the "Very Feasible"
category. The beta test results by six (6) respondents obtained an average value with the
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category "Very Feasible". In addition, the developed interactive learning multimedia has proven
to be effective in increasing students' analytical skills based on an average score of 39.2 for the
initial test (pre-test) and 82.5 for the final test (post-test), so it was obtained the value of N-gain
of 0.712 with the category "High”.

At last, it is hoped that teachers can later use the product to support the visualization of the
topic. They are expected to be able to develop themselves in terms of using extensive kinds of
media and materials that can assist students to get deeper understanding. In addition, local
government as well as stakeholders are suggested to provide both material and moral support
pertinent to the use of interactive learning multimedia through furnishing schools’ facilities.
Teacher cannot wish for a better learning environment which including technology integration,
when there is no sufficient support of facilities (Taopan, L., L., Drajati, N., A., & Sumardi,
2019). Further, more extensive trainings of the use of technology to assist learning process
should be provided in order to help teachers to cope with the rapid development of science and

technology.

Ortaokullarda Fotosentez ve Solunum Uygulamasi i¢in Simiilasyon Temelli Etkilesimli Ogrenme
Ortamlari Gelistirme

Ozet

Uygulama, bir konunun somut olarak anlasilmasini saglamak i¢in fen 6gretiminde faydalidir. Bu ¢alisma, 6grencilerin
pratigine yardime1 olmak i¢in simiilasyon tabanl etkilesimli bir 6grenme ortami gelistirmeyi amaglamaktadir. Gelistirilen
iirlin, canlilarda enerjiye odaklanan hiicre metabolizmasi siirecini anlama konusu igin gelistirilmistir. Caligmada, arastirma
ve gelistirme siireci baglaminda; analiz, tasarim, gelistirme, uygulama ve degerlendirme modeli kullanilmigtir. Gelistirme
siirecinde hem {iriin testi hem de kullanicilarm yanit testleri kullanilmustir. Uriin etkisini ortaya ¢ikarmak i¢in, dgrencilerin
On test ve son test sonuglart analiz edilmis ve, Macromedia Flash 8 kullamlarak {iriin gelistirilmistir. Analiz sonuglari,
gelistirilen {irliniin "uygulanabilir" ve "¢ok uygulanabilir" oldugunu géstermistir. Ayrica, ilk test i¢in 39.2 ve son test igin
82.5 ortalama degerine dayanarak, yiiksek diizeyde bir deger elde edilmistir. Bu nedenle, gelistirilen etkilesimli 6grenme
ortaminin ortaokullarda dgrencilerin Fen Bilgisi dersi igin grenme materyalleri olarak analitik becerilerini artirmada etkili
oldugu kanitlanmigtir.

Anahtar kelimeler: ADDIE, analitik beceriler, hiicre metabolizmasi, etkilesimli ortam, fen bilgisi 6gretimi
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