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Abstract

This study aimed to develop an android-based My Science App learning media with the Science,
Environment, Technology, and Society (SETS) approach for elementary school students on the
solar system. The subject in this study were 23 sixth-grade students of SD Negeri Salebu 03
Majenang. This type of research is Research and Development. The initial stage of the study
was observing the learning media used in learning, then developing the design and producing
the android-based My Science App learning media with the SETS approach. The resulting
learning media can help students understand learning material. The results of the feasibility
assessment of learning media by media experts obtained 93.75% with very feasible criteria, and
the evaluation by content experts got 96.25% with very feasible criteria. This research produces
appropriate learning media for solar system topics.
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INTRODUCTION

The Covid-19 pandemic has hit worldwide, including Indonesia. It harms all sectors, including the
education sector. Education plays an essential role in realizing the progress of the nation. Educating is
also a means of shaping character (Arifudin & Raza 2022). Through education, a person’s character is
formed from the processes of changing mindsets and behavior for the better. In addition, education is
also a means of developing 21st century skills (Gunadi et al. 2022) but in early 2020 the Covid-19
pandemic hampered the change process, so the Indonesian Ministry of Education and Culture as the
holder of education control ordered to eliminate face-to-face learning and replace it with distance
learning. This requires teachers to be more active and creative in providing material to students
appropriately to develop the character and skills of 21st-century students.

The 21st-century brings a widespread change, namely the rapid development of Science and
Technology (IPTEK). The rapid growth of technology impacts all aspects of life, including education.
It challenges the education world to prepare students with 21st-century learning skills by utilizing
technology. Teachers, as the frontline of education, must adjust and master the application of science
and technology in the teaching and learning process.

The implementation of the 2013 curriculum demands the performance of innovative and creative
learning with the integration of technology in every learning. Teachers are required to be creative in
finding and collecting learning resources, as well as making teaching materials needed to help students
learn to achieve learning objectives in accordance with the curriculum. By the Graduate Competency
Standards and Curriculum Content Standards of 2013, the learning principle is to utilize information
and communication technology to improve the efficiency and effectiveness of learning (Kemendikbud
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2016). Thus, teachers as educators must be able to integrate technology as a media and knowledge
resource in the learning process.

Learning resources are information presented in various forms, such as prints, videos, software
formats, or formats that students or teachers can use. Learning media is a form of teaching and learning
that involves students and teachers using learning resources both in and outside the classroom. Learning
resources that students in learning activities usually use are as teaching materials in package books
(Sari 2020).

Based on the results of an interview with a sixth-grade teacher at SD Negeri Salebu 03, teachers
during the Covid-19 pandemic teachers only gave assignments to students. Teachers and students rarely
use Android as a learning resource in class, even though they can operate Android devices properly,
even under parental supervision. However, the availability of facilities and human resources has yet to
be optimally utilized in science learning.

Science learning should present information and facts to students and provide practical value about
everyday life (Edwin & Henk 2019). Science learning is an interaction between educational subjects
and objects consisting of objects and events, processes, and products. Interaction with objects can occur
directly or indirectly when direct interaction with things is impossible. Not all natural science
symptoms and phenomena can be observed directly with the naked eye. Therefore, it requires tools to
turn something abstract into the concrete.

One of the science subjects for elementary school students is the solar system. The concept of the
solar system is closely related to real life. In the solar system topic, the basic competence (BC) that
must be achieved by BC 3.7 is that students can explain the solar system and the characteristics of
members of the solar system and BC. 4.7, students are able to model the solar system. The solar system
covers concepts that cannot be seen by the naked eye (abstract) and phenomena that require
observation. Therefore, the students must pay attention to what they are learning. The students stated
that if the teacher uses visual media, both teaching and learning science can be more effective (Afriza
& Nasution 2022). A large amount of science material was not comparable to the allocation time;
moreover, it was still teacher-centered which affected the level of learning difficulty (Khadka et al.
2022). The solutions for those matters are giving appropriate time allocation and supporting the
student-centered learning approach. To achieve these basic competencies (BC), students need tools in
the form of learning media that can motivate and improve their understanding so that students have no
misconceptions about it.

One of the learning media that can help students is mobile learning. According to Chan et al. (2022),
mobile learning can properly utilize mobile phones that were initially only used for telephone or the
internet. Mobile phones can be used as complete learning tools and resources that contain subject
matter, practice questions and are equipped with various features such as search, jump to, and back.
One of the considerations in developing Android as a media and learning resource is that the operating
system base used is open source.

Mobile learning-based learning media has been widely developed, for example, by Ariani et al.
(2014), which produce Chemo-Edutainment-based learning media that have educational value and are
entertaining and fun for users. In addition, Budhiman et al. (2021) also developed an interactive science
learning media based on adobe flash. However, interactive science learning media created only for
particular material and questions in the application cannot be added and updated. Benali & Ally (2020)
also developed Android-based software in the research to produce mobile phone-based learning media.
Still, the developed application is only compatible with the operation of the froyo version of the
Android system. At the same time, the Android operating system primarily embedded in smartphones
today is the Kitkat version.

Mobile learning has three advantages; facilitating technology transfer, increasing students’ desire
to learn, and increasing mobility in the learning process regarding information and evaluation (Lai
2019). Students will also have an easier time accessing lessons anywhere and anytime, commonly
called distance learning (Traxler 2018). In line with the research conducted by Cahyani et al. (2022),
the developed media is practical, unlike ordinary devices, because Android has a large amount of
storage, local memory, and operating units such as computers (Kibona & Rugina 2015). In terms of
students, they can work independently, supported the fact that almost every student owns an android-
based smartphone so it can be utilized to keep the learning process in the classroom (Lin & Tsai 2021).
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Teachers need to find ways to make learning exciting and fun. Teachers must be able to choose the
suitable media as a learning resource appropriate to the learning objectives and student characteristics
and support the delivery of material that is facts, concepts, principles, or generalizations (Yusuf 2021).

The concept of science is straightforward to understand because it is close to humans (Holzinger
2021). Science learning aims for students to have seven abilities: to develop curiosity, a positive
attitude, and awareness of the interrelationships between science, environment, technology, and
society. The relationship developed a learning approach with the SETS (Science, Environment,
Technology, and Society) approach.

SETS is an approach that focuses on learning about the environment by uncovering and uncovering
the causes of problems and the possibilities that can cause future problems. The SETS approach
emphasizes student activities for learning to know, learning to do, learning to be, and learning to live
together. Students must be active in learning and the teacher serves as a facilitator. The science learning
objectives will be achieved by combining mobile knowledge and SETS. The advantage of the
application that has been developed compared to other learning media is that this application has been
integrated with the SETS approach.

In the SETS approach, there is a conscious desire to provide the best for human life, which also
impacts other things. Because if it is only related to human interests, other organisms may not have the
opportunity to live together, except for those considered beneficial. This becomes more worrying when
dealing with greedy people, mean, have bad attitudes, and the like, who are the primary targets for
implementing the SETS approach to improve their behavior.

The learning implications of the SETS approach and approach, if implemented seriously, will
certainly benefit various parties, the students themselves, educators, and society (Binadja 2006).
Furthermore, the SETS vision and approach allow for maintaining positive values of education,
religion, culture, and character (Binadja 2007). This opinion is reinforced by Wedyawati (2014) that
learning science with the SETS approach makes a more profound contribution to responsiveness to the
environment. So that SETS can provide an essential role in self-learning and the environment.

By applying the SETS approach to elementary school and equivalent, students between the ages of
6-12 years (normal conditions) have different abilities in capturing messages. Therefore educators are
expected to be able to use more straightforward language when taking examples to show how to think
using the SETS approach should start from real objects that are close to their daily lives. Daily examples
around students will make it easier for students to understand when it must be related to the concepts
students want to learn (Binadja 2007). So that, science learning is appropriate when using the SETS
approach in its application in schools. This is supported by Sarie et al. (2016), which state that the
SETS approach aligns most with the nature of science learning.

Based on the background outlined, developing Android-based My Science App learning media with
a SETS approach in schools in science learning, especially on solar system materials, is important.

METHODS

This is development research that develops and produces Android-based My Science App learning
media with the SETS approach. This procedure is a development of Borg and Gall which was adopted
by Sugiyono (2014). It consists of four stages: introduction, product design, design validation, and
product trial.

The subject of this research is the sixth graders in the academic year of 2021/2022. There are
twenty-three students: fifteen male and eight female students. Moreover, the object is My Science App
Android-based learning media with the SETS approach.

The app developed was then validated by experts and tested on students. The validation was
performed to ensure the developed application can be used properly. The questionnaire used is a
modified Likert scale. In the topic/instrument table entered into the questionnaire, such as user-
friendliness, display text, and images. The expert validation questionnaire sheet was intended to
determine the eligibility and legibility of Android-based My Science App learning media. Validation
was obtained from four experts: two media experts and two material experts consisting of two lecturers
and two teachers.
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The product trial was carried out once in the form of data on student responses to learning media.
Product trials were conducted on class VI students consisting of 23 students. After using the android-
based My Science App learning media with the SETS approach, students responded in a questionnaire
sheet to assess the learning media used. Operational trials are carried out after experts have evaluated
and approved the learning media. In the operational trial, feasibility was measured with a readability
guestionnaire. The model implementation is carried out in real conditions. Five aspects are assessed:
visual; navigation icon; language; attractiveness; material clarity.

The eligibility test questionnaire is used to determine the eligibility level of Android-based My
Science App learning media with the SETS approach to be utilized in everyday use in learning. This
guestionnaire consists of statements on several aspects of the assessment that have been adjusted to the
material eligibility questionnaire filled out by experts selected as respondents. Aspects assessed are
appearance, navigation icons, language, attractiveness, and clarity of topic. The eligibility test
guestionnaire uses a modified Likert scale: strongly agree with a score of 4, agree with a score of 3,
disagree with a score of 2, and disagree with a score of 1. Respondents from the eligibility test consist
of 2 material experts, two media experts. The eligibility level criteria for android-based learning media
with the SETS approach are presented in TABLE 1.

TABLE 1. Criteria for the level of validation results (Sugiyono 2014)

Criteria Description
1.00-50.00 Not satisfied
50.01-70.00 Neutral
70.01-85.00 Satisfied
85.01-100 Very satisfied

RESULTS AND DISCUSSION
Result

The learning media developed in this study is Android-based with the SETS approach. Before
android-based learning media with the SETS approach is tested on students, the learning media must
be assessed by experts. Therefore, based on research procedures, measuring the eligibility of
developing android-based learning media with the SETS approach can be seen from the validation
sheets assessed by experts, material experts, and media experts. The results of the assessment of media
experts can be seen in TABLE 2.

TABLE 2. The Eligibility Analysis Result of Media Experts

Aspects
Validators Software Engineering Visual Communication
Score % Score %
G-1 (first validator) 19 95 18 90
D-1 (second validator) 19 95 19 95
Mean 19 95 18,5 92.5
Criteria Very Satisfied Very Satisfied
Total 93.75
Criteria Very Satisfied

The results of the media eligibility test by two validators obtained an average score of 95% on the
software engineering aspect and 92.5% on the visual communication aspect. Based on TABLE 2, the
average score of the two aspects is software engineering and visual communication was 93.75% with
the “Very Satisfied” criteria. The assessment conducted by media experts explained that android-based
learning media with a SETS approach must be presented as attractive as possible to attract students’
attention. The display of Android-based learning media with the SETS approach can be seen in
FIGURE 1.
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FIGURE 1. The Display, after being Revised by Media Experts

FIGURE 1a is the login screen where you have to enter your email and password. Students must
register first, then log in. FIGURE 1b is the initial display after students enter the application. Inside
there are menus for “Instruction”, “Basic Competence”, “Material”, “Simulation”, “Quiz”, and “Info”.
FIGURE 1c is a sub-menu of “Material” which contains SETS. After validation by media experts, the
material experts validate android-based learning with a SETS approach. The result of the eligibility
analysis is presented in TABLE 3.

TABLE 3. Results of Eligibility Test Analysis by Material Experts

Aspects
Validators Software Engineering Visual Communication
Score % Score %
G-2 (third validator) 31 96.88 8 100
D-2 (fourth validator) 30 93.75 8 100
Mean 30.5 95.30 8 100
Criteria Very Satisfied Very Satisfied
Total 96.25
Criteria Very Satisfied

Based on TABLE 3, it is known that in the eligibility test results of Android-based learning media
with the SETS approach, media experts provide an average score of 93.75% with the “Very satisfied”
criteria, and material experts provide an average score of 96.25% with the “Very satisfied” criteria.

Operational trials are carried out after experts have assessed and approved the learning media. The
media was piloted in terms of legibility to the operational trial class. The operational trial class uses
class VI with a total of 23 students. Operational trials are carried out without the learning process since
the student has obtained the material. The average value of each aspect of legibility in the limited-scale
trial can be seen in TABLE 4.

TABLE 4. The Average Score of Readability Test of Learning Media in Operational Trials
Assessment Aspects (%)

Respondents Visual Navigation Language Attractiveness Mate.”a'
Icon Clarity
Operational 100 100 100 100 100
Trial Test
Criteria Very satisfied Very satisfied Very satisfied Very satisfied Very satisfied

Based on TABLE 4, the average respondents in the operational trial gave “Excellent” responses to
each aspect of the readability test.
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Discussion

This research produced an android-based learning media with the SETS approach. Media stages are
based on the learning media development process, including product development, product validation,
and product trials.

Android-based learning media is an alternative media that can be used in the learning process.
Android-based learning media can help students understand the material (Ibrahim & Ishartiwi 2017;
Ipin 2018; Rachma et al. 2020). Media in the form of an application used on Android smartphones and
its appearance is able to combine text, images, and videos. This is in accordance with the results of
research from Safitri et al. (2019), which shows that Android-based learning media is quite helpful for
students to be more enthusiastic about doing assignments through their respective gadgets. Features
developed in the application My Science App can make it easier for students to learn about the solar
system.

The login menu is used to enter the My Science App application. On the login menu, there are two
submenus, namely login and register. If you don’t have an account, you must register by entering your
username and password. The main menu contains learning media features, namely “Instructions”, “KI
& KD”, “Material”, “Simulation”, “Quiz”, and “Info”. The main menu is equipped with a “Home”
button. The “Instructions” feature contains instructions for using learning media. This feature consists
of a next button, a back button, a “Home” button to go to the main menu. The “Instruction” feature is
also equipped with an explanation of each feature in the media. The “KI & KD” feature contains Core
Competencies (KI) and Basic Competencies (KD) in the 2013 class VI curriculum regarding solar
system material. The “Material” feature contains solar system material that has been integrated with
environmental, technological, and societal aspects. The appearance of “SETS” feature is equipped with
pictures that can attract students’ attention. The “Simulation” feature contains an overview of the
earth’s rotation and revolution. This feature is equipped with Phet and YouTube simulation links
related to the rotation and revolution of the earth. The “Quiz” feature contains ten multiple-choice
guestions. The “Info” feature contains developer data.

The SETS approach is contained in the “Materials” feature, which consists of materials and images.
The material on the media is the solar system delivered by integrating SETS. This media for elementary
school students is focused on the influence of the earth’s rotation and revolution on the environment
around us and the application of environmentally friendly technologies such as solar panel technology.
Media has been developed based on the material contained in the elementary curriculum.

Validation of learning media is obtained from the assessment of validators, media experts, and
material experts. The validation results of learning media from media experts obtained an average
percentage of 93.75% of very satisfied criteria, and assessments from material experts got 96.25% of
very feasible criteria. These results show that validators provide value to Android-based learning media
with a SETS approach with “Excellent”. This result is in accordance with the research of Firdaus et al.
(2020), which states that Android-based learning media with the SETS approach is feasible to use in
learning activities based on validity tests. The research results from Azzahra et al. (2022) and Wahyu
et al. (2020) also stated that learning media with a SETS approach with good validity and readability
are effectively used in learning.

Based on the product validation results, it can be concluded that Android-based learning media
materials with the SETS approach “Feasible” are used in elementary school science learning. The
guality of Android-based learning media with excellent criteria shows that media is worthy of being
used as a source of student learning (Amirullah et al. 2017; Pahlifi et al. 2019).

The media still has a slight improvement. Some media improvements have been adapted to media
experts’ and material experts’ suggestions and input. After the initial product revision was carried out,
the product was consulted back to the expert. The results of the media consultation stated that the media
could already be used to retrieve research data. The aspects contained in the media validity test,
including software, visual communication, content, and linguistics, have been appropriately fulfilled
by the assessment of media and materials.

Operational trials were conducted for class VI at randomly selected SD Negeri Salebu 03,
considering that students had received solar system material. Operational trial students provide advice
as a consideration in improving media.
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The results of the recapitulation of the reading test with display aspects reached 100%, aspects of
navigation icons with a score of 100%, aspects of language with a score of 100%, aspects of
attractiveness with a score of 100%, and aspects of material clarity with a score of 100%. The research
results in TABLE 4 regarding a limited-scale test show that Android-based learning media with the
SETS approach received very good responses from students and were declared “Eligible”. The results
of developing Android-based learning media are included in the category of valid and practical use in
learning (Hashim et al. 2020; Muhimmatin & Ni 2021).

CONCLUSION

The learning media developed is the Android-based My Science App learning media with the SETS
(Science, Environment, Technology, and Society) approach for elementary school students in solar
system material based on media development, media validation, and media trials. Media has been
successfully developed contextually with the SETS approach in every media feature. The available
features are the instruction feature containing instructions for using the application, the CC & BC (core
competencies and basic competencies) features containing the core competencies and basic
competencies of the solar system material, the material feature containing material integrated with
SETS, the simulation feature containing PhET simulations about the solar system, the quiz feature
having question training, and the developer feature containing biodata from the developer.

The eligibility results of Android-based My Science App learning media with the SETS (Science,
Environment, Technology, and Society) approach for elementary school students on solar system
materials were obtained from media experts by 93.75% and material experts by 96.25% with very
satisfied criteria. The results of the operational trial as a media legibility test obtained excellent criteria.
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