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ABSTRACT: This study aims to produce a decent Android-based interactive physics learning media, to know the user's response
to the learning media and to measure the effectiveness of the learning media. This type of research is development research using a
4-D model with 34 students as research subjects. The instruments used in this study were due diligence questionnaires by experts
and physics teachers, student response questionnaires and tests. Based on the results of data analysis, the material expert validation
was 96% with very feasible criteria, media expert validation was 96% with very feasible criteria and the physics teacher's assessment
was 80% with feasible criteria. Student responses to small group tests with 10 respondents obtained effective (2.8), productive (3),
safe (2.9) and satisfied (3) results. Whereas in the large group test with 34 respondents the results were effective (3.12), productive
(3.25), safe (3.01) and satisfied (3.17). Based on the calculation of the gain value, learning media is included in the medium category
in the effectiveness of increasing students' conceptual understanding with a value of 0.6.
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INTRODUCTION

The world's rapid progress has now entered the era of the industrial revolution 4.0 and information technology as the foundation
of human life. The ongoing industrial revolution 4.0 has brought challenges and influences for the younger generation and also the
education system in Indonesia. This is marked by the use of a digital format for the education system which instructs each aspect of
education to adjust to the rate of transition that occurs (Siahaan et al 2019).

In the current era, the development of science and technology is changing all the time. Therefore, this change also causes a shift
in learning methods and learning media. The rapid development of science and technology has caused teaching and learning activities
to no longer be centered on one source of learning, namely the teacher. One of the learning methods that is currently developing is
distance learning. The distance learning method requires media as an intermediary for teacher-student interaction, which directly
overcomes the limitations of face-to-face learning. Distance learning can be quickly adjusted so that educators and students can
interact anytime and anywhere (Delkisyarangga, 2017).

In 2020, distance learning or better known as online learning is an obligation that must be implemented in almost all schools and
also tertiary institutions in Indonesia. This is because the world is being shocked by the Corona Virus (Covid-19) pandemic. The very
current crisis conditions have caused direct face-to-face learning process activities to be stopped. As a result, teachers have to work
extra to be able to carry out teaching and learning activities even from their respective homes.

Learning media is an important part of learning resources. The presence of learning media intervenes to ensure the success or
failure of learning. Technological developments make it easier to make learning media and facilitate learning. Various software can
be used to develop learning media. This kind of software assistance makes learning media more enjoyable and easier to develop
(Astuti et al., 2017).

Learning media that are suitable for development at this time are ICT-based media that operate on smartphones equipped with the
Android operating system. This refers to the use of Android which is increasingly popular and in demand by students. The use of
Android-based learning media is a modern way of learning in the 21st century. This type of learning aid is able to improve student
learning outcomes in the form of empirical factual knowledge and students' willingness to learn. This type of learning media allows
students to learn in fun applications without time and place restrictions

Based on the results of an initial study conducted by the developer by interviewing via the WhatsApp application with the physics
teacher at SMA Negeri 1 Onanrunggu, the learning tools used by the physics teacher during online learning are WhatsApp group
media as well as Google Classroom and the ZOOM application for virtual meetings. From the online interviews conducted, there
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were several problems or obstacles faced by teachers. The obstacle faced by the teacher is the limitation in explaining the material,
which is due to the reduction in lesson hours from 45 minutes to 30 minutes in one lesson. Then in the learning process the teacher is
constrained in delivering material because some of the student residences do not have a stable internet network. So, the teacher makes
teaching materials in the form of Powerpoint presentations which are delivered via the Whatsapp group referenced from the textbook.

In connection with the problems described above, it is necessary to develop a learning media that suits the needs of teachers as
well as students to improve skills in understanding physics concepts. Therefore, the media that will be developed by researchers is
Android-based learning media.

To create an Android-based media, the file is saved in HTML 5 format. After that, the HTML 5 formatted file is converted into
an .apk format with the help of the Website 2 APK Builder software (Shofilia and Achmadi, 2019).
Based on the background of the problems above, the formulation of the problem in this study is as follows: 1) How is the development
of Android-based interactive learning media on Gas Kinetic Theory material for class XI students at SMA Negeri 1 Onanrunggu? 2)
What is the feasibility of Android-based interactive learning media on Gas Kinetic Theory material for class XI students at SMA
Negeri 1 Onanrunggu? 3) How is the user's response to the Android-based interactive learning media developed by researchers on
the Gas Kinetic Theory material for class XI students at SMA Negeri 1 Onanrunggu? 4) How is the effectiveness of Android-based
interactive learning media developed by researchers towards increasing students' conceptual understanding? The objectives of this
study are: 1) To develop Android-based interactive learning media on Gas Kinetic Theory material for class XI students at SMA
Negeri 1 Onanrunggu. 2) To find out the feasibility of Android-based interactive learning media on Gas Kinetic Theory material for
class XI students at SMA Negeri 1 Onanrunggu. 3) To find out the user's response to Android-based interactive media that has been
developed on Gas Kinetic Theory material for class XI students at SMA Negeri 1 Onanrunggu. 4) To measure the effectiveness of
Android-based interactive learning media developed on the level of students' conceptual understanding.

METHODS

This type of research is research and development ( Research and Development) , namely research that is intended with the aim
of developing Android-based interactive physics learning media on the material of gas Kinetic theory. This interactive learning media
development research uses a 4-D model ( define, design, develop and dissimilate ). The subjects of this study were all students in
class X1 IPA 2. The small group test was conducted on 10 students in class XI IPA 1.

A. Define Stage
The define stage is the initial stage for determining and formulating development provisions. This stage is also called the needs
analysis stage. This stage includes five main steps, namely: front end analysis, analysis of student characteristics, task analysis,
concept analysis and formulation of objectives.

B. Design Stage (Design)
Design phase is the learning device design phase. The stages are: media selection, format selection and initial design.

C. Stage Develop (Development)
The develop phase is the phase for producing product development. This phase includes two main steps, namely: expert validation
and product trial.

D. Dessiminate Stage (Dissemination)
The dessiminate stage is the phase of introducing the product so that it can be accepted by users. Dissemination and utilization of this
learning media by submitting files to the physics teacher at SMA Negeri 1 Onanrunggu as a practitioner and uploading —the
application on the Blog site page .

RESULTS AND DISCUSSION

A. Research result
The ultimate goal of this research is to produce a product in the form of Android-based interactive physics learning media on Gas
Kinetic Theory material for class XI SMA/MA to improve students' conceptual understanding. This type of research is research and
development (Research and Development) using a 4-D development model which has four phases. These phases begin with define
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(definition), design (design), develop (development) and disseminate (dissemination). The results of this study will be explained in
the following description:

1) Define Stage _

The define stage is the first stage of this research process which is useful for knowing the initial description of field conditions
and determining problems related to the teaching and learning process of physics for class XI IPA at SMA Negeri 1 Onanrunggu.
This is done to assist developers in providing solutions to the problems found, namely the development of learning media and the
limits of the material being developed. This stage includes five main steps, namely:

2) Front End Analysis

Front end analysis was carried out with the aim of knowing the conditions in the field and determining the obstacles experienced
by teachers and students when learning at SMA Negeri 1 Onanrunggu, by interviewing physics teachers and distributing
questionnaires to students.

During the interview with the physics teacher, the developer identified the problems faced by the teacher during the online learning
process. First, limited time in teaching. During this pandemic, online teaching and learning activities experienced a reduction in class
hours, where during face-to-face learning the time given per lesson hour was 45 minutes, but during online learning it was reduced to
30 minutes. In one week, physics lessons only have one meeting with a duration of two hours of lessons, i.e. 60 minutes. Second, to
support teaching and learning process activities, teachers have not fully utilized existing technology. Where it is known that each
student in class XI IPA already has their own Android, but the subject teacher only makes learning media in the form of Powerpoint,
where the material contained is referred to from the printed book provided by the school. Thus, learning media is needed that is able
to support student learning through the use of technology and facilities owned by students, especially in the material of Gas Kinetic
Theory.

After carrying out interviews with the physics teacher, the developer then distributed questionnaires to students and obtained the
results shown in the diagram below.

28%

goes 1%

0%

Figure 1. Front end analysis result diagram for students

3) Analysis of Student Characteristics

Analysis of the characteristics of students is intended to examine and adjust the characteristics of students to the learning media
that will be developed. Analysis of the characteristics of students is reached through distributing questionnaires, where the aspects to
be analyzed are attitudes, language and skills of students using Android. So, the results of the analysis are shown in the figure below:
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83%

Figure 2. Analysis diagram of student characteristics

4) Task Analysis

Task analysis is carried out by the developer to carry out an analysis of the assignments conveyed by the teacher to students during
learning activities. The aspects that were analyzed through distributing questionnaires to students were the form of implementation,
usefulness and the place and time of assignment by the teacher. The results of the analysis are shown in the figure below.
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Figure 3. Student task analysis diagram

5) Concept Analysis

Concept analysis is used with the intention of determining the basic concepts in the Gas Kinetic Theory material. The concept is
adapted to the syllabus and curriculum used by the school. Through interviews that have been conducted with physics teachers, it is
known that SMA Negeri 1 Onanrunggu uses the Revised 2013 Curriculum. The following is a concept map of the Gas Kinetic Theory
material.

6) Goal Formulation

After the developer conducted interviews with the teachers, it was found that SMA Negeri 1 Onanrugu used the Revised 2013
Curriculum where the learning center was in the students. However, because of the current Covid-19 pandemic , learning is still
teacher-centered. In helping the achievement of these learning objectives the teacher develops learning media in the form of
Powerpoint , but students still need media development. This is because the material available on the media provided by the teacher
is a summary of the printed books they use. Therefore, it is necessary to develop Android-based learning media on the required Gas
Kinetic Theory material that is suitable for the facilities owned by students.
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B. Design Stage (Design)

The design phase is the process phase of designing learning media to be developed. This stage consists of several steps that must
be done, namely:

1) Media Selection

The selection of media is based on identification and adjustment to field conditions. Therefore the developer chose to develop
Android-based physics interactive learning media on the material of Gas Kinetic Theory.

2) Format Selection

The development of learning media was made using the iSpring Suite 10 application and Website 2 APK Builder Pro 4.1 which
later the learning media has the extension .apk contains material about Gas Kinetic Theory and is referred to from the revised 2013
Curriculum. The material contained in this learning media is referred to from several high school physics books and university books.
The reason why using these two software is because the operation is easy and can be used for free.

3) Initial Plan

The developer makes a picture or product design that will be developed on physics learning media. Developers start looking for
and collecting content that suits their needs. Some of the content or menu designs that will be loaded in this Android-based interactive
learning media are, KI/KD, material supported by animation, sample questions, practice questions, video experiments in accordance
with the material of Gas Kinetic Theory, references or material sources provided, assistance the use of tools in the application and
also the developer profile. The initial design of the media developed was adjusted to the flowchart and storyboard that had been
prepared previously.

C. Stage Develop (Development)

This stage is the phase of producing the product that has been designed. This stage is composed of development tests and expert
assessments. Before testing the experts, a software development test is carried out in terms of functional specifications by the
developer himself. The results obtained at this level are as follows:

1) Integrity Testing Test (Black Box Test)

Black box testing is used to see the functional specifications of the tools provided in learning media that have been designed to be
able to run and carry out their duties according to their proportions. The stages of the test process are carried out by downloading and
installing the application and after that it is run on an Android smartphone . Based on the test data, it can be obtained that the
functionality of the tools developed can run well and get a percentage score of 100% in the very high functionality category.

2) Validation of Pretest-Posttest Questions by Expert Lecturers and Teachers

validation of the test instrument by the expert is used as a reference for repairing and perfecting the instrument that has been
compiled. The validation activity uses the method of distributing a question grid along with answer keys totaling 30 items to the
validator, namely Dr. Derlina, M.Sc as a physics expert lecturer at the Faculty of Mathematics and Natural Sciences, Medan State
University and Mrs. Dameria Samosir, S.Pd as a physics teacher for Class XI IPA at SMA Negeri 1 Onanrungu.

Based on the validator's assessment, the test instrument prepared by the researcher received a minimum score of 84.05 and a
maximum score of 98.85. If calculated as a whole, the assessment of the test instrument carried out by experts and teachers gets an
average score of 95.34 which is classified as a very valid criterion. So it was concluded that the 30 questions that had been prepared
by the researcher could be used for pretest and posttest activities for students .

3) Media Validation By Experts

Expert validation is a method of assessing or testing the appropriateness of a product that has been developed. In this phase, expert
validation tests are submitted to material expert lecturers, learning media expert lecturers and user feasibility tests, namely from
physics subject teachers.

a) Assessment Results By Material Experts

Assessment by material experts aims to see the language and suitability of KI/KD and the concept of material in the developed
learning media. Overall the material contained in the learning media obtains an average percentage of 96%. The results obtained from
the validator are shown in the image below:
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Figure 5. Diagram of the results of the assessment by material experts

b) Assessment Results By Learning Media Experts
This expert's assessment was carried out to see the feasibility of the developed learning media which includes the format and design
of learning media. Overall, learning media gets an average percentage of 96%. The results obtained from the validator are shown in
the image below:
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Figure 6. Diagram of the feasibility level of learning media by material experts
c) Results of Assessment by Subject Teachers

Assessment by the physics teacher is useful to see whether the learning media that has been developed can be used when learning.
Overall, the learning media developed received an average score of 80%. The results of the physics teacher's assessment can be seen
in the image below:
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Figure 7. Diagram of the results of the assessment by subject teachers

4) Product Trials
After the product feasibility test stage by the expert and the subject teacher's assessment and revisions have been made
according to the suggestions received, the next activity is to test the product on students who have been divided into two test groups.

The product trial groups are as follows:

Small Group Trial
The small group test was aimed at 10 students in class XI IPA 1 at SMA Negeri 1 Onanrunggu who had been randomly selected

by the subject teacher. Small group trials aim to obtain responses and reactions from students on the media that have been developed.
The acquisition of student responses after the small group test was carried out can be seen in the image below:
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Figure 8. Diagram of small group trial results

a) Large Group Trial
The large group trial was aimed at 34 students in class XI IPA 2 at SMA Negeri 1 Onanrunggu. The response obtained from the

large group test is shown in the following figure:
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Figure 9. Diagram of the results of the large group trial

b) Analysis of the Effectiveness of Learning Media

At this stage the developer aims to analyze the increase in students' conceptual understanding of the Gas Kinetic Theory material
before and after using the learning media that has been developed. This section is sequenced from the pretest and posttest activities,
namely the pretest is carried out before the developed learning media is distributed to students and the posttest is held after learning
to use the developed media.

After the pretest and posttest activities were completed, an average value of 35.8 was obtained , where the lowest correct answer
was 7 and the highest was 19 in the pretest activity and the average value was 74.5 with the lowest correct answer being 19 and the
highest being 29 in the posttest activity. The following is an overview of the average pretest-posttest scores by students:

80
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40 358, -

30 7
10
) _

Figure 10. Gain test analysis result diagram

D. Dessiminate Stage (Dissemination)

The disseminate stage is the final sequence of this research where the learning media that has been developed are disseminated so
that users can accept them. The dissemination of this learning media product is done by uploading the product to Google Drive , and
giving it to students in class X1 IPA 1, XI IPA 2 and to teachers of physics subjects at SMA Negeri 1 Onanrugu and also uploading it
on the blog page with link https://mediapembelajarandroidfisia.blogspot.com/2021/06/application-for-learning-physics-materi.html

DISCUSSION
The learning media feasibility test phase is given to experts, namely the material validator and media validator. At the feasibility
test stage of learning media by the material validator, an average percentage score of 96% is obtained and if it is converted to a
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qualitative statement, the material in the media developed includes very feasible criteria by making additions and also improvements
according to the suggestions of the validator. In the media feasibility test by the media validator, an average percentage score of 96%
was obtained and included in the very feasible criteria by making improvements according to the validator's suggestions. In the
feasibility test of this learning media, the instrument given to the validator is a questionnaire that has been adjusted to The International
Organization for Standardization (ISO) 9126. The feasibility test of the material on the learning media by the material validator
assesses 4 aspects namely functionality, reliability, usability and efficiency. Meanwhile, the media validator assesses 6 aspects,
namely functionality, reliability, usability, efficiency, maintainability and probability. After being validated and revised in line with
input from the validator, the learning media is then given to expert users (subject teachers) at the research location to find out the
teacher's assessment of the developed media whether it is appropriate to use it during learning. Based on the results of the assessment
by subject teachers, the developed learning media obtained an average percentage of 80% in the Eligible category. The teacher's
assessment instrument was compiled and adapted to ISO 9126 by assessing 6 aspects namely functionality, reliability, usability,
efficiency, maintability and probability.

In the product trial stage, there are two stages, namely group testing and large group testing. The small group test consisted of 10
students from class XI IPA 1 and for the large group test, namely 34 students from class XI IPA 2. The results obtained from the
small group test were 2.8 for the effectiveness aspect, 3 for the productivity aspect, 2. .9 for the safety aspect and 3 for the satisfaction
aspect. Based on the data obtained, the learning media developed received a response with the classification of effective, productive,
safe, and students were satisfied with the media. Meanwhile for the large group test, the learning media developed obtained a score
of 3.12 for the effectiveness aspect, 3.25 for the productivity aspect, 3.01 for the safety aspect and 3.17 for the satisfaction aspect.
Based on the value obtained, the developed media received a response with the classification of effective, productive, safe and students
were satisfied with the media.

The aspect of effectiveness is seen and measured from the ability of the media to provide assistance to students in learning. The
productivity aspect includes students' awareness of the use of technology and the practicality of learning media. The security aspect
includes the ease of use of the media and the security of the media to be downloaded on each student's Android. While aspects of
satisfaction include the use of language in the media, readability, the attractiveness of the media and the ease of use of the media and
the tools available in the media.

The fourth objective of developing this media is to measure the level of conceptual understanding of students after using interactive
Android-based physics learning media on the kinetic theory of gases that has been developed. After the learning media was validated
by the expert and revised until the media developed met the requirements for use, a large group field trial was conducted where the
research subjects totalled 34 students. Then the learning media is distributed to students and used to study for 2 weeks.

The researcher carried out pre-test activities at the beginning and post-test activities at the end of the treatment with the same
questions. The questions used were questions prepared by the developer and validated by experts, namely the physics expert lecturer
at the Faculty of Mathematics and Natural Sciences, Medan State University and the physics subject teacher at SMA Negeri 1
Onanrunggu. The questions that were validated by experts were 30 items and all of them were valid.

At the first meeting, namely before the developed media was given to students the developer carried out the pre-test and got an
average score of 35.8. After students are given time to study with the help of using learning media, then students carry out the post-
test again and get an average score of 74.5.

gain test analysis to measure the level of effectiveness of the developed media in increasing students' conceptual understanding,
and obtained a result of 0.6. The value obtained is classified as moderate criteria, which means that the learning media developed to
help students learn has a moderate level of effectiveness in increasing students' conceptual understanding.

CONCLUSION

Based on the results of the analysis and discussion that have been described, it can be concluded that: 1) Android-based interactive
physics learning media on Gas Kinetic Theory material which has been successfully developed through the define, design, develop
and disseminate stages. 2) Media development. It can be concluded that the learning media developed are suitable for use in learning
based on the results of the due diligence by material experts with a percentage of 96%, learning media experts 96% and expert users
by subject teachers with a percentage of 80%. 3) Student responses in small group trials involving 10 respondents obtained effective
(2.8), productive (3), safe (2.9) and satisfied (3) categories. Whereas in the large group trial involving 34 respondents, the categories
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were effective (3.12), productive (3.25), safe (3.01) and satisfied (3.17). 4) The effectiveness of Android-based interactive physics
learning media that has been developed in increasing students' conceptual understanding is included in the medium criteria with a
gain value of 0.6.
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