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Abstract: The low scientific literacy of Indonesian students attracts the
attention of Indonesian education practitioners to continue researching
the right solution to overcome it. With the help of multi-representation
interactive multimedia, this research facilitated students to learn actively
and independently. The aim of this research was to develop multi
representation-based interactive multimedia (MRIM) to improve
students’ scientific literacy skills. The research method is research and
development with 4D model (define, design, develop, and disseminate),
and data analysis using Paired t-test. The define stage for problem
identification and analyzing needs, we involved a sample of 30 students
from 8th grade and 2 science teachers. At the design stage, a multimedia
framework and scientific literacy instruments were created. In the
develop stage, multimedia was tested on 1 lecturer as a reviewer, and 3
teachers, and then the media was tested on a small group, consisted of 7
students of 7th grade of SMPQT Al-Hamidiyah with random selection.
And at the disseminate stage, all data that has been processed is then
written in the form of articles which will then be published. The results
of the expert judgment test stated that the multimedia is feasible to use,
while the small group test results showed that this multimedia can
improve students’ scientific literacy skills with a significance value of
0.000 <0.05 (based on the results of the paired t-test). In conclusion, this
interactive multimedia is very suitable for use in learning and can
improve students’ scientific literacy skills.

of general procedures and practices related

Science subjects are one of the
subjects that must exist at every school
level, it cannot be denied that in science
subjects students will be presented with
three  constituent subjects, biology,
chemistry and physics (Prastikawati et al.,
2020). At the junior high school level,
science is expected to make students
recognize and be able to analyze scientific
knowledge so that students have the ability
to organize, analyze and interpret
guantitative data and scientific
information, or what is often referred to as
scientific literacy (Gormally et al., 2012).
By having scientific literacy skills, junior
high school students will have knowledge

to how to apply, critique, and create
science itself (Kementerian Pendidikan
dan Kebudayaan, 2017).

The application of scientific
literacy in science learning is expected to
provide knowledge and understanding of
science so that junior high school students
are able to understand science reading so
that the learning outcomes of science
subjects for junior high school students are
no longer below the minimum
completeness criteria (Sari et al., 2020).
The topic of solids and liquids pressure
contains important principles that are
beneficial to the environment(Makhrus et
al., 2021; Rahmawati et al., 2016). The
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training of scientific literacy is also
important to support the achievement of
learning outcomes and student learning
activities in the classroom (Kristyasari et
al., 2018).

Scientific literacy needs to be
mastered by junior high school students
because scientific literacy refers to
scientific knowledge and students are
required to use this knowledge to identify
questions, gain new knowledge and so that
students can explain scientific phenomena
that draw evidence-based conclusions
about the problems that are in the concepts
they are studying related to science, in this
case, is the solids and liquids pressures
(Organisation for Economic Cooperation
and Development (OECD), 2016). This is
important to advance the thinking skills of
junior high school students, especially on
the topic of solid and liquid pressure. The
basic principle of scientific literacy is that
it must be contextual, must be in
accordance with the times, must be in
accordance with quality standards in
learning that are in line with 21st-century
learning, integrated with various other
literacies so that it can be collaborative and
participatory (Kementerian Pendidikan
dan Kebudayaan, 2017).

Scientific literacy also helps junior
high school students to form patterns of
thought, behavior, and also build students’
character to care and be responsible for
themselves, society, the universe, and the
problems that today are very dependent on
technology (Kementerian Pendidikan dan
Kebudayaan, 2017). Strengthening
scientific literacy among junior high
school students can be done by using
interactive  multimedia in learning.
Because scientific literacy refers to the
awareness of junior high school students
about how science and technology can
shape material and intellectual
(Organisation for Economic Cooperation
and Development (OECD), 2016).
Interactive multimedia is a learning media
that can be accessed using computer

technology or gadgets (Widodo et al.,
2020).

Interactive multimedia can attract
students’ attention and facilitate students
in the learning process. Based on the
results of a preliminary study conducted by
researchers, from 30 junior high school
students, 92% of students stated that they
were interested and needed interactive
multimedia. Due to the combination of
several media displayed, such as images,
text, animation, sound, video, and others, it
can make learning more fun and
meaningful and eliminate boredom in
learning, especially science lessons on
solid and liquid pressure materials.
(Adhitama, Sujadi, & Pramudya, 2018,
hal. 2). Thus, interactive multimedia
becomes an ideal and practical medium to
be used in the learning process, but still
must be in accordance with the indicators
(Ariani et al., 2020).

Interactive multimedia is equipped
with a controller which means that
students can operate and run interactive
multimedia by themselves, so that students
can choose what concept or stage they
want for the next process in learning an
interactive multimedia form of material
(Atmawarni, 2011). Interactive
multimedia packages the learning process
to be more interesting, students become
more active, so that the use of learning
time becomes more effective and efficient
so that it affects the quality of student
learning can be improved anywhere and
anytime, motivation and student learning
attitudes can also be improved (Hakim et
al., 2020).

The application of interactive
multimedia trains students to have multi-
representation abilities, because multi-
representation helps junior high school
students understand the concepts presented
in interactive multimedia which will later
affect  students’ scientific  literacy
(Murtono, Setiawan & Rusdiana, 2014).
The role of multi-representation is as a
complement to information from a concept
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that is being studied or that has been
studied, as an interpretation that limits
students so that there is no
misinterpretation in understanding
concepts or questions, and the existence of
multiple representations builds a deeper
understanding of the concepts being
studied (Sarwi et al., 2020).

It is important to apply multiple
representations in the form of scientific
literacy  described in  interactive
multimedia, or in other forms, because
through multiple representations, junior
high school students can build concepts
and overcome problems that arise when
students study science, one of which is
when students study material pressure on
substances and substances liquid (Furwati
et al., 2017). Not only that, but multi-
representation is also considered the key to
learning science, because it can connect
concepts into other forms such as verbal or
physical forms, pictures, and even in the
form of mathematical equations (Furwati
etal., 2017).

Apart from the importance of
scientific  literacy for students as

Problem and
Needs Analysis

Indonesian students’ scientific
literacy is low
The scientific literacy of SMPQT
Al Hamidiyah students is low

Define

Design

Develop

Disseminate

previously explained, presentations related
to  scientific  literacy, interactive
multimedia, and multi-representation
became a special interest for us. So we
conducted a study to identify the scientific
literacy skills of junior high school
students in the subject of solid and liquid
pressure when using multi-representation-
based interactive multimedia. The results
of identification and measurement are
expected to be a source or reference for
readers to make or develop further
research.

METHODS

This research is a development research
with a 4D development model (Mahbub et
al., 2016; Shabrina & Kuswanto, 2018;
Syafitri et al., 2018). The 4D development
model consists of 4 main stages, Define,
Design, Develop and Disseminate
(Istiyono, 2018; Ristanto et al., 2020;
Yanti et al., 2019). The flow of this
research can be seen in Figure 1.

Needs analysis, student test
score analysis and learning
process observation

Develop a multimedia content
framework, compile material,
and design multimedia

Expert judgment (lecturer),
revision, Expert judgment
(physics teacher), revision,

Disseminate the results of
development through writing
research articles

Figure 1. Research Procedure

1. Define

At this stage, the researchers conducted a
needs analysis by giving questionnaires to
30 students of SMPQT al-Hamidiyah (8th
grade) regarding the needs of interactive

multimedia. From 30 students, 92% of
students stated that they needed interactive
multimedia in online learning to make
learning more fun and meaningful.
Moreover, based on the results of a needs
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analysis questionnaire given to 2 science
teachers at SMPQT Al-Hamidiyah, they
stated that they needed interactive
multimedia on substance pressure and its
application in everyday life. Not only the
students, but the teachers also revealed that
online learning, so far, has not been
effective because learning tends to take
place in one direction with the teacher as
the only source of information. Therefore,
interactive multimedia is needed which not
only acts as a learning resource but can
provide feedback to students so that
learning can take place in two directions
(interactive).

2. Design

At this stage, researchers develop a
multimedia research content framework,
arrange materials, images, videos, and

Table 1. Examples of Scientific Literacy Instruments

simulations that will be presented, develop
scientific literacy instruments and design
interactive multimedia. The scientific
literacy instrument used is an instrument in
the form of an essay which is adopted from
Latifah et al., (2019). This instrument uses
the scientific literacy indicators by PISA,
namely identifying scientific issues,
explaining phenomena scientifically, and
using scientific evidence. Examples of
scientific literacy instruments used in this
study can be seen in table 1 This
instrument  uses  scientific literacy
indicators by PISA, namely identifying
scientific issues, explaining phenomena
scientifically, and using scientific
evidence. Examples of scientific literacy
instruments used in this study can be seen
in table 1.

Scientific Question Answer

Literacy

Indicator
Explaining Based on the concept of
phenomena pressure, the amount of pressure
scientifically experienced by a plane on a solid

Dina watched the chickens and ducks walking
in the mud on her grandfather’s farm. Chickens
seem to have difficulty moving their feet, but
ducks can walk very quickly. If they both have
the same mass, why does this happen?

Explain the reason scientifically by relating it to
the concepts you have learned!

object is proportional to the
magnitude of the force and
inversely proportional to the area
of the compressive field.

P_F
T A

So in the case of chickens and
ducks in the picture, the duck’s
feet do not go into the mud
because the pressure area is
wider so that the pressure
exerted by the duck’s body
weight is smaller. The duck’s
feet have a membrane that
increases the area of the pressure
area into the mud. Unlike the
case with chickens, the narrow
surface of the chicken feet
makes the pressure exerted by its
body weight become large

The problem above presents a
phenomenon that is very closely related to
students’ lives, and students are required to
provide a scientific explanation regarding

the incident, why duck feet are not easily
trapped in the mud while chicken feet are
often stuck when walking in the mud. This
can be explained by the concept of
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pressure which is directly proportional to
the cross-sectional area.

3. Develop

At this stage, an expert assessment (1
lecturer and 3 teachers) is carried out. At
the initial stage, a direct assessment is
carried out in the form of a presentation to
the lecturer. There are content revisions

such as the preparation of simulations and
materials that should not write too many
formulas, the goal is that students can find
and build their own concepts. Then after
the revision, the product was tested on 3
science teachers. The three teachers
provided input related to media and
materials. A recap of validator suggestions
can be seen in tables 2 and 3.

Table 2. Interactive multimedia content improvement suggestions

Validator Code

Suggestion

Action

Validator 1

Validator 2

Validator 3

There are some typos, very annoying.
Use pictures that are closer to the
child’s life.

Have not seen multi-representation.
Change some of the pictures into
pictures that are closer to student life,
for example in hydrostatic, use
pictures of duck feet and chicken feet.
We  recommend the original
explanation video from the media
developer.

It is better, to reflect on the answer,

Already fixed
Already fixed

Already fixed
Already fixed

Already fixed

Already fixed

use multi-representation

understanding

Give creative questions, such as Already fixed
games and so on, that make students

interested in learning.
Some typos, please fix.

Already fixed

Give creative questions, such as Already fixed
games and so on, that make students

interested in learning.

Table 3. Interactive multimedia display improvement suggestions

Validator Code

Critics

Suggestions

Validator 1

Validator 2

Validator 3

Figure on the hydrostatic pressure
section

Videos

Double function navigation key

Audio in each section

To represent the initial concept, it
should be replaced with a picture of a
diver, because it is interesting and
close to students’ lives

We recommend using videos recorded
by media creators

It’s very good, but you should pay
attention to the navigation section,
there is a next button, there is a next,
why double navigation like that

It’s better if the audio section for
wrong and right questions is made
different

It’s been very good and represents
learning well

After making improvements, the
results of the validator’s assessment are
calculated and interpreted in a qualitative

form. Guidelines for interpreting media
feasibility can be seen in table 4 below.
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Table 4. Feasibility Interpretation

Skor (%) Interpretation

80 <x <100 Very Feasible

60 < x <80 Feasible

40 < x <60 Moderate

20 < x <40 Not Feasible
0<x<20 Ignore

After the media was declared

suitable for use, a small group trial was
conducted on 7 students who were
randomly selected from 7th grade of
SMPQT Al-Hamidiyah. After the trial was
conducted, an evaluation test was
conducted to determine the effect of this
interactive multimedia on students’
scientific literacy. Furthermore, the test
results were analyzed by Paired t-test
through SPSS 25 software (Wahyudi et al.,
2020; Zhou, 2021).

4. Disseminate

At this stage, all data that has been
processed is then written in the form of
articles which will then be published.

RESULTS AND DISCUSSION

The results of this development
research include: (1) The results of the
validation of the feasibility questionnaire
by experts which include the validation of
media and materials (2) The results of a
small-group trial with 7 students (3) The
results of the pre-test before using
interactive media and the results of the
post-test. test after using interactive media

1. Define

At the beginning of this study, a needs
analysis was carried out by distributing
online questionnaires in several junior high
schools in Pati Regency. It was found that
the average results of the evaluation of

Substance Pressure and Its Application in
Daily Life Class 8 Class 2019-2020 at
Junior High Schools in Pati Regency did
not reach the standard. The low result of
the National Examination score has a
relationship ~ with  student learning
difficulties. Which student learning
difficulties are influenced by several
factors: (1) internal factors in the form of
aspects of talent, interest, motivation and
intelligence, (2) external factors in the
form of school facilities, teachers,
infrastructure and student activities
(Haqiqi, 2018).

Meanwhile, based on the results of the
questionnaire analysis, it was found that
students felt less interested in participating
in learning, teachers did not take advantage
of existing learning media, and the
unavailability of interactive learning
media that could facilitate students to learn
actively and independently. So based on
these findings, the researchers developed
Multirepresentation-Based Interactive
Media Assisted E-learning to Improve
Science Literacy for Grade 8 Middle
School Students. The aim is to provide
interesting and innovative learning media,
S0 as to increase students’ motivation to be
more active in learning; provide learning
media that can facilitate students to learn
independently, and provide learning media
that can train students’ scientific literacy
skills (through simulations and exercises).

2. Design

In this section, an outline of the learning
media is made, then a flowchart and
storyboard are made. The initial
framework of the media can be seen in
Figure 2 below.
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START

Login

==
Voo b

Attelr]dance Basic Achievement Learning Exercises Results
ist competencies Indicator materials
>70 Not
pass
Pass

Figure 2. Multi Representation-Based Interactive Media Flowchart

As for the storyboard description of interactive media to improve scientific
each content in multi-representation-based literacy is described in Table 5.

Table 5. Storyboard description of Multi-Representation-Based Interactive Media
No Displau Description
1  Start Displays the initial screen and provides a login button.

-

KELOMPOK 1

[N\ MEDIA

Universits. Perdiciikan Indanesia

The login page displays:

1. “name” is filled with the participant’s name

2. The question mark (?) displays the password that
must be typed in the password box

3. “password” is filled with ‘siapbelajar’

4. Login, click on it so you can enter

U-Teach: Journal Education of Young Physics Teacher 2 (1) 2021 | 15
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No Displau

Description

3  Attendance list

The attendance list page displays attendance links that
must be filled in by students. Include::

1. Name

2. Attendance

3. Date

Kompetensi
Dasar

Basic Competencies display cognitive competencies and
skills, with regard to the material contained in this
interactive media, namely Substance Pressure and its
application in daily life..

Indikator
Pencapalan

7 Exercises

-

Latihan
Seal

-
-
=3

3. Develop
Validation Stage

In the development section, we
representation-Based

created a Multi

Achievement indicators are achievements that must be
achieved by students after participating in learning.

Contains the material to be studied, attractively
displayed with a preliminary question inserted to attract
students to be interested in using this media.

Each menu in the material must be worked out if we
want to continue to the next page.

In the form of a collection of questions to explore the
lesson, so that students understand better.

media is validated by the validators
including content validator and media
validator. The validator is natural science
teachers.

The results of content validation by

Interactive Media to Improve Science
Literacy by using the Articulate Storyline
software application. Once completed, the

the three validators showed that the media
was very feasible with an average
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percentage of 83.8%. In detail shown by
Table 6.

Table 6. Content validation results by the three
validators

Validator Validator

1 2 Vallgator
Total Score 86 88 87
Maximum 105 105 105
Score
Percentage 81,9% 83,8% 82,8%

In this content validation there are
several suggestions from the validator,
including validator 1: (1) The image on the
hydrostatic pressure section should be
replaced with a diver’s image only,
because it is interesting and close to
students’ lives, this is intended to represent
the initial concept; (2) videos should use
videos recorded by media creators. For
validator 2, suggesting that the next and
next button navigation buttons should be
considered again, because they are double
functions. Then from validator 3 there is no
suggestion of improvement.

Furthermore, the results of media
validation by the three validators showed
that the media was very feasible with an
average percentage of 89.7%. In detail
shown by Table 7.

Table 7. The results of media validation by the
three validators

Vallgiator Vallgator validator
3
Total Score 121 126 130
Maximum 140 140 140
Score
Percentage 86,4% 90% 92,8%

In media validation there are several
suggestions from validators, including
validator 1: (1) it is better to use images
that are closer to children’s lives; (2) has
not seen the multi-representation. As for
validator 2, he suggested: (1) it is better to
replace some images into images that are
closer to life, for example in hydrostatic,
use images of duck feet and chicken feet;
(2) it is better to reflect on the answer using
multi-representation understanding; and
(3) creative questions should be given,
such as games and so on, which make

students interested in learning. As for the
validator, 3 suggestions are: (1) correcting
some typos, (2) giving creative gquestions,
such as games and so on, which make
students interested in learning.

Every suggestion from the validator in
the context of content and media has been
improved by the researchers before
conducting a small-scale trial to 8th grade
junior high school students.

Figure 2. Original video display by media
developer

m

2t

"] H‘|:|0‘U-‘W|M‘U\‘W
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[o]=][=[e]]o]m]-

HEREAEE

M IcsvToma3n 3

Figure 3. Improvements from suggestions to
provide practice questions in the form of
games

Implementation

Implementation is carried out after the
suggestions from the validator are
corrected. A small-scale trial was
conducted on 7 students in one of the
junior high schools in Pati Regency.
Before learning, students are given a pre-
test with a total of 5 questions. Here are
some examples of pre-test questions and
student answers as shown in Table 8.
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Question

Answer

Have you ever seen how a hydraulic pump can lift
a car that has a mass of 1000 kg?

Force out

Force in

1
Y

9

P:“\ A

The force required to lift a car with a mass of 1000
kg is equal to the force exerted by 20 adults with
an estimated mass of 50 kg each. However, by
using a hydraulic pump, with a given force (force
in) that is not too large, we can lift a very large

mass. Can you explain why this could happen?

According to Pascal’s law, the pressure applied
to a closed fluid is transmitted without
decreasing in magnitude to each part of the
fluid and the walls containing the fluid. When
the surface A; is pushed, we apply a force of F1
to the area of Ay, resulting in a pressure of p;.
According to Pascal, this pressure will be
transmitted equally in all directions so that the
pressure will be transmitted to the large sucker
equally. Thus, by making the surface area of A;
very small and increasing the surface area of
Az, we will make the load on A; possible to lift
easily. We can write it as:

P1:P2
A_E
A Ay

After the pre-test, students were
given learning using Multi-
Representation-Based Interactive Media to
improve scientific literacy. Learning with
this media is designed for students to
complete each stage in order to proceed to
the next stage. Because this media has been
set with automatic lock if students skip
each stage. After finishing all learning

students are given a post-test with the same
questions as the pre-test questions.

Then, through the pre-test and post-test
scores, an analysis was performed to know
whether the sample is normally distributed
or not. The test used one-sample
kolmogorov smirnov test, the result is
described in table 9.

Table 9. One-Sample Kolmogorov-Smirnov Test

Unstandardize

d Residual
N 7
Normal Parameters®? Mean .0000000
Std. Deviation 3.80040905
Most Extreme Differences  Absolute .208
Positive 145
Negative -.208
Test Statistic .208
Asymp. Sig. (2-tailed) .200%d

a. Test distribution is Normal.
b. Calculated from data.

c. Lilliefors Significance Correction.
d. This is a lower bound of the true significance.

The data collected is calculated for
normality  using the  One-Sample
Kolmogorov-Smirnov Test. The results of
the calculation of the significance value of
0.2, if a significance level of 0.05 is used,
so0 0.2 > 0.05, it can be concluded that the

data is normally distributed. Because the
sample is normally distributed, so we use
the parametric statiscic to test the mean
diference. Using the Paired Samples Test,
a significance value of 0.000 was obtained.
With a significance of 0.05, then 0.000
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<0.05 it can be said that there is an
effect/difference in the average of both

pre-test and post test results. The paired t-
test result can be seen in table 10.

Table 10. Paired Samples Test

Sig. (2-
Paired Differences t df tailed)

95% Confidence

Std. Interval of the

Std. Error Difference
Mean Deviation Mean Lower Upper
Pair 1 Pre-test -
PreleS’ 57043 9512 3595 65940 -48.346 -15804 6

Based on this, it can be concluded that
this interactive media can improve
students’ scientific literacy skills. Thisisin
line with previous research conducted by
Wibowo et al., (2020).

Menciptakan Pembelajaran  yang
Inovatif di Sekolah. Jurnal IImu
Sosial-Fakultas ISIPOL UMA, 4(1),
20-27.

Furwati, S., Sutopo, & Zubaidah, S.
(2017). Conceptual Understanding

4. Conclusion and Representation Quality on
The results of media and content Newton’s Laws through Multi-
validation by the validator show that the Representation  Learning.  Jurnal

media is very suitable to be used as
interactive multimedia in learning. The

Pendidikan Sains, 5(3), 80-88.
Gormally, C., Brickman, P., & Lutz, M.

results of the implementation of interactive (2012). Developing a Test of
media also show that this media can Scientific Literacy Skills (TOSLS):
improve students’ scientific literacy skills. Measuring Undergraduates’

This is evidenced by the results of the
paired t-test which shows a value of 0.000
which means it is smaller than 0.05. So it
can be concluded that there is an average
difference between the results of the pre-
test and post-test as the effect of using
interactive multimedia.
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