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Abstract— Android-based learning media application is a technology that utilizes smartphones with the android platform. This product
can be developed to meet the needs of teachers and students when learning online. This study aims to develop an android-based learning
media application on the fundamental chemical laws topic and determine the level of validity. This research is included in the research
and development category or also known as R&D (Research and Development) with the development model to be applied, namely the
plomp development model. Plomp has three stages including preliminary research, development or prototyping phase and assessment
phase. Researchers limit the research to be carried out to the development or prototyping phase, namely to produce prototype III. Data
collection was carried out using a validation questionnaire and a one-to-one evaluation questionnaire. Validation was carried out by seven
validators, namely by four material experts and three media expert validators. The data analysis technique uses Aiken's V. The results of
the product validity test have Aiken's V (V) with valid categories, namely 0.998 from material experts and 1.00 from media experts. Thus
the android-based learning media application is said to be valid as a chemistry learning medium to learn the fundamental chemical laws
topic. It is hoped that this android-based learning media application can increase student activity in the learning process and help students
in the discovery and consolidation of concepts.
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I. INTRODUCTION

This template, modified in MS Word 2007 and saved as a “Word 97-2003 Document” for the PC, provides authors with most
of the formatting specifications needed for preparing electronic versions of their papers. All standard paper components have been
specified for three reasons: (1) ease of use when formatting individual papers, (2) automatic compliance to electronic requirements
that facilitate the concurrent or later production of electronic products, and (3) conformity of style throughout a conference
proceedings. Margins, column widths, line spacing, and type styles are built-in; examples of the type styles are provided throughout
this document and are identified in italic type, within parentheses, following the example. Some components, such as multi-leveled
equations, graphics, and tables are not prescribed, although the various table text styles are provided. The formatter will need to
create these components, incorporating the applicable criteria that follow.

Currently the quality of education is experiencing challenges from the impact of the outbreak of the Corona Virus Disease 2019
(Covid-19). Therefore, a circular letter number: 36962/MPK.A/HK/2020 was issued as an effort to deal with Covid-19, especially
in the world of education from the Minister of Education and Culture of the Republic of Indonesia. Regarding the appeal on March
17, 2020 as a prevention of the spread of Covid-19, namely regarding the implementation of the online learning process (in the
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network) and doing work from home [1]. This appeal was made to reduce physical interaction as an effort to prevent the spread of
Covid-19. Then the Ministry of Education and Culture reissued a letter regarding the implementation of education policies in the
emergency period of the spread of Covid-19, namely circular letter number 4 of 2020 [2].

Changes in conditions in the world of education that occur suddenly should not interfere with the learning process. Therefore,
it is necessary to make a breakthrough so that the learning process can continue well and optimally as an effort during the pandemic.
Distance Learning (PJJ) or the virtual learning process is an alternative that is currently being carried out as a solution in adjusting
to situations and conditions. Besides that, learning media is also needed that is suitable for these situations and conditions. During
this pandemic period, the selection of the right learning media has the aim of obtaining good results and in accordance with existing
conditions and needs.

One of the chemistry materials for class X students is the fundamental chemical laws topic. In the fundamental chemical laws
topic there are basic concepts. These basic concepts must be understood by students before exploring other concepts in chemistry
such as thermochemistry, chemical equilibrium, and reaction rates[3]. So that students must understand on the fundamental chemical
laws topic in order to assist in learning the next material. Meanwhile, Mardani stated that in the chemistry subject the fundamental
chemical laws topic is included in the category of difficult material. Therefore, to assist in understanding this material for students,
one thing that must be considered is the selection of the right learning media [4].

From the results of the questionnaire distributed to teachers and students of class XI at SMAN 1 Padang, SMA Adabiah 2
Padang, SMAN 7 Padang, and SMAN 16 Padang, it shows that teachers from these four schools on the fundamental chemical laws
topic have used media and teaching materials including books. print, LKPD, print modules, e-modules, PPT, and learning videos.
The media and teaching materials are used at the stage of concept discovery and concept consolidation. However, the use of these
media and teaching materials has not been able to make students independent in learning during online learning. In addition, teachers
also use applications/sites in online learning such as WhatsApp, Google Classroom and Zoom meet. However, the use of these
applications/sites during online learning has not been able to cause students to actively participate during learning. This of course
cannot be separated from the obstacles faced by students during learning. Some of the obstacles that students experience during
online learning are difficulty in having internet data, unsupported signals, not being able to go online at the specified time, difficulty
accessing the application/site used and difficult to understand the subject matter. In addition, teachers also experienced problems
when correcting assignments and training/evaluating students during online learning on chemistry, namely the fundamental
chemical laws topic. So the need for learning media for students and teachers who can overcome the problems experienced.

Based on the results of the questionnaires given to students in the four schools, it was found that the electronic devices and
applications/sites used during online learning did not attract students' interest when studying. The results of the questionnaire show
that students like media/teaching materials with characteristics such as having audio and video, can be used for practice questions
(concept consolidation), can be used to measure mastery of the material for students, can be used anytime and anywhere, and can
be used. whether it is connected to the internet or not. So the need for learning media that matches the characteristics favored by
students and is expected to be able to attract students' interest when learning.

During online learning, students and teachers in the teaching and learning process use electronic media, especially Android.
From the questionnaire distributed to students, the estimated duration of android use used in a day varies, including for less than
five hours, five to ten hours and more than ten hours with the percentages being 19.17%, 29.17%, respectively. and 51.67%.
However, from that time, less than 25% was used for learning. This was stated by 67.50% of students who filled out the
questionnaire. Then, from the questionnaire that was distributed to teachers in four schools, only one of the six teachers was aware
of the existence of an Android-based mobile learning application as a learning medium and used it in the fundamental chemical
laws topic. Even though the use of Android can affect students during the learning process. This is as stated by Yektyastuti and
Ikhsan in their research that the existence of android-based learning media is able to affect cognitive learning outcomes in improving
academic performance and also affects the form of high school students' learning motivation [5].

Android-based mobile learning application is a technology that can be used as a medium of learning in the world of education
that utilizes smartphones with the android platform. This application can be developed in such a way as to meet the needs of teachers
and the characteristics of students when learning.

The mobile learning application that will be developed is expected to be able to cause students to be active and independent in
learning, especially during online learning, because in this application features are available in the form of material, practice
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questions, discussion of questions, along with learning videos that can be accessed online. independently by students. In addition,
this application should be able to overcome the obstacles that students experience during online learning such as difficulty in having
internet data, unsupported signals, not being able to go online at the specified time, difficulty accessing the application/site used
and difficult to understand the material being studied. because this application can be used without an internet connection so that
students can access it anytime and anywhere, except in working on questions and accessing this learning video requires an internet
connection.

The mobile learning application that will be developed is expected to be able to attract the interest of students while studying
because this application is developed according to the characteristics of the media/teaching materials preferred by students, namely
having audio and video, can be used for practice questions (concept stabilization), can be used for measuring the mastery of the
material to students, can be used anytime and anywhere, and can be used in a state connected to the internet network or not. In
addition, this application is expected to make it easier for teachers to correct assignments and practice/evaluate students when online
learning on the fundamental chemical laws topic because after completing assignments and exercises/evaluations by students via
Android, then the teacher can access students' answers via android along with the value of these students.

Android-based mobile learning applications as learning media have been carried out by previous researchers. Putri and Muhtadi
[6] and Lukman and Ulfa [7] found that the use of android-based media during learning can provide an increase for students in the
achievement of cognitive learning outcomes. Then Yektyastuti and Ikhsan [5] revealed that the use of developed mobile learning
applications has an effect on improving students' academic performance. In addition, Harianto et al [8] found that the use of
developed android-based media can foster students' scientific literacy.

Based on the above background, a variation of learning media was developed that can be used at the stage of discovering and
strengthening student concepts, in the form of an Android-based mobile learning application with the title "Development of Android
Based Instructional Media Applications on The Fundamental Chemical Laws Topic for Class X SMA. /MA".

II. RESEARCH AND METHOD

First, confirm that you have the correct template for your paper size. This template has been tailored for output on the A4 paper
size. If you are using US letter-sized paper, please close this file and download the file “MSW_USItr format”.

The template is used to format your paper and style the text. All margins, column widths, line spaces, and text fonts are
prescribed; please do not alter them. You may note peculiarities. For example, the head margin in this template measures
proportionately more than is customary. This measurement and others are deliberate, using specifications that anticipate your paper
as one part of the entire proceedings, and not as an independent document. Please do not revise any of the current designations.

This research is included in the research and development category or also known as R&D (Research and Development). R&D
is a research method that has the goal of producing a product and then testing whether or not the product is effective [9]. This
research was conducted to produce an Android-based mobile learning application as a learning medium on the fundamental chemical
laws topic for class X SMA/MA.

Researchers determine the development model to be applied, namely the plomp development model. Plomp has three stages
including preliminary research, development or prototyping phase and assessment phase [10]. Researchers limit the research to be
carried out to the development or prototyping phase.

The technique of analyzing the validity of the android-based learning media application with the fundamental chemical laws
topic is obtained from the processing and analysis of the questionnaire that has been filled out by the respondents. The validity
analysis technique is carried out using the Aiken's V index. The Aiken's V index [11] is obtained by:

_ xS
V= Te-D

Description:
V' = validity index

s=r—1I,
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T = the score given by the assessor
[y = lowest score in the scoring category
N = number of assessors (validators)

C = the number of categories in the assessment
The results obtained are processed and interpreted in the Aiken's V index. The information can be seen in Table 1.

Table 1. Criteria for assessing the validity of the Aiken's V scale [12]

MNumber of Rating Categories {c)

No. of Items
(m) or 2 3 4 3 § 7
Raters (n) A P v p v p v P v P v P
2 100 040 100 028 10D 020
3 100 008 100 005 100 003
3 1LO0 037 100 M6 92 032 BT M6 B9 029
4 1L.00 004 94008 95 004 S 006G
4 Loo 012 92 020 B8 024 85 027 B3 029
5 100 004 93 006 90 007 BB 00T BT .07
5 1L.00 031 .90 025 &7 021 B0 .40 8O 032 77 M7
] &2 010 &9 007 BE 005 &3 010 B3 008
] 100 .016 B3 038 78050 79029 g7 .03 J5 .41
7 93 004 &6 007 B2 010 83 006 BRI .00R
7 1.0 008 B6 016 76 .45 7S 41 74 03B 74 036
8 100 004 B8 007 B3 007 81 008 8O 00T .79 007
B B8 035 Bl 024 J5 M0 5030 g2 .039 T T
9 100 002 89003 B 007 &1 006 T 008 T8 007
9 g 020 78 032 74 03 72 038 71 039 T0 .40
10 1.00 001 85 005 B0 007 TR .00B e 008 75 010
10 S0 .00 J5 0 M0 73032 T 047 JO 039 68 48
11 91 006 82 007 9007 T 006 J5 .m0 T4 009
11 82 03 73 48 73 029 70 035 69 03B 6B 4]
12 92 003 .79 010 78 006 75 009 73 010 74 008
12 B3 019 5025 69 046 A% 041 68 03B &7 49
13 92 002 Bl 005 J7 006 T5 006 74007 g2 0010
13 77046 T3 030 69 041 67 048 6B 037 6T 041
14 B 006 79 006 T6 005 TR 0B 73 007 71 009
14 790029 71 035 69 036 68 036 66 050 66 47
15 BT 004 T7 008 T3 010 T3 006 T2 007 T 008
15 80 018 00040 69032 AT 040 65 48 66 041
16 88 002 75 010 73 008 72 00B .71 .07 .70 010
16 75 038 69 046 67047 Sl (46 65 (121 A5 046
17 82 .006 76 005 T3 008 71 o 71 00T J00 008
17 76 025 g1 026 67 041 A6 036 65 044 65039
18 81 006 75 006 72 007 71 007 70 .07 .69 010
18 72048 69 030 67 036 65 (MO 64 042 64 044
19 79010 4 008 72 006 g0 00e 70 007 68009
19 T4 032 68 033 65 050 64 44 64 040 63 048
20 #0672 00 T 010 69 010 68 010 68 00K
20 75 .02 68 037 65 44 64 4B 64 038 63 041
21 B 004 74 005 70 010 69 008 6B 010 68009
21 71039 67 041 65 039 .64 038 63 4B 63 045
22 77008 73 006 70 008 68 009 67 010 6T 008
2 73026 66 044 63 035 64 M1 63 M6 62 049
3 T8 D05 72007 70007 68007 67 010 67009
23 700047 65 048 B4 M6 63 M5 63 044 62043
24 9003 71 008 6% 006 6B 008 6T 010 86 0ID
24 71032 67 030 64 04l 64035 62 041 62 046
25 76 007 00 0 68 010 67 009 b6 009 &6 009
25 72 02 66 033 64 037 63 038 62 039 61 .40

ITI. RESULT AND DISCUSSION
3.1. Preliminary Research

The preliminary research stage includes need analysis, context analysis, literature review and conceptual framework
development.

1. Need Analysis

Needs analysis aims to identify the perceptions of teachers and students about the conditions in the field in learning for the
fundamental chemical laws topic. This process was implemented through distributing questionnaires to chemistry teachers and
students at SMAN 1 Padang, SMA Adabiah 2 Padang, SMAN 7 Padang and SMAN 16 Padang.

In this stage, the results obtained: (1) Teachers have used media and teaching materials in the discovery and consolidation of
concepts in online learning. However, the media and teaching materials used have not made students learn independently; (2)
Teachers and 87.50% of students use android and laptops/computers in online learning. However, the media and teaching materials,
electronic devices, and applications/sites used have not made students actively participate in online learning; (3) Teachers and
students (percentage above 95%) like media that: have audio and video, can be used for practice questions, can be used to measure
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students' mastery of the material, can be used anytime and anywhere, and can be used in internet connection or not. While students
have obstacles in online learning such as difficulty in having internet data, signals that do not support, students cannot be online at
the specified time, and students find it difficult to understand the material being studied. In addition, teachers have difficulty in
correcting assignments and training/evaluating students in online learning on the fundamental chemical laws topic; (4) Teachers
still need other alternative media in learning the fundamental chemical laws topic; and (5) On average, teachers and students have
never used an android-based learning media application on the fundamental chemical laws topic so that teachers and students are
interested in developing an android-based learning media application on the fundamental chemical laws topic. Whereas 19.17% of
students use Android with a duration of less than 5 hours a day, 29.17% of students use Android with a duration of 5-10 hours a
day and 51.67% of students use Android more than 10 hours a day. However, of the duration, 67.50% of students stated that the
time used by students for learning was less than 25%. At this stage, it can be concluded that there is still a lack of variety of learning
media according to the needs and characteristics of students, so an Android-based learning media application was developed for the
discovery and consolidation of concepts, especially in the fundamental chemical laws topic.

2. Context Analysis

Context analysis aims to identify conditions in the field and map the scope for possible solutions. The analysis at this stage is
carried out by analyzing the KI and KD for the the fundamental chemical laws topic in SMA/MA in accordance with the Minister
of Education and Culture No. 37 of 2018. Based on the results of the analysis, the GPA is derived for the fundamental chemical
laws topic.

At this stage, it is known that the fundamental chemical laws topic is the basic material for studying chemical calculation material
and is one of the difficult materials for chemistry subjects for class X SMA/MA. Therefore, an Android-based learning media
application was developed which was applied to the fundamental chemical laws topic through the stages of concept discovery and
concept strengthening questions contained in the application which was adapted based on KD 3.10 and 4.10 which had been
described based on the predetermined IPK.

3. Literature Review and Conceptual Framework Development

The literature review aims to find references related to research activities related to the results of the results of needs analysis
and context analysis. The results obtained from the literature review are the development of android-based chemistry learning media
on solubility material which has an effect on improving the academic performance of high school students referred to from
Yektyastuti and Ikhsan [5]; The development of android-based chemistry learning media is useful for growing students' scientific
literacy on redox and electrochemical reaction materials referred to from Harianto et al [8]; The development of android-based
learning media on compound nomenclature material is able to improve students' cognitive abilities after being applied to learning
referred to from Lukman and Ulfa [7]; Learning carried out with android-based interactive chemistry learning multimedia on the
reaction rate material can be done anywhere and anytime and the product is proven to be effective in increasing the achievement of
cognitive learning outcomes of students referred to from Putri and Muhtadi [6]; Android-based learning media developed by Pratiwi
and Suputra [13] allows learning anywhere and anytime, and students can learn independently without having to be tied to face-to-
face activities at school, which is useful in online learning at times like this. due to the Covid-19 pandemic.

The conceptual framework aims to produce guidelines for the framework in research based on the results of needs analysis,
context analysis, and literature review. The development of a conceptual framework based on the problems and constraints
experienced by teachers and students is that alternative learning media is needed, therefore an Android-based learning media
application is developed. Furthermore, a conceptual framework is generated.

3.2. Development or Prototyping Phase

The development or prototyping phase has the goal of making relevant devices (products) based on the results of the
identification at the preliminary research stage, then revised based on formative evaluations and continued with validating the
products that have been made. This stage produces only up to prototype III before creating the final prototype. The results of each
prototype at this stage are described as follows.

1. Prototype I

The resulting prototype I is an Android-based learning media application on the fundamental chemical laws topic which consists
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of several components, namely; application main display, application homepage, Core Competencies (KI), Basic Competencies
(KD), Competency Achievement Indicators (IPK), learning objectives, application usage instructions, attendance lists, material

descriptions, evaluation and discussion questions, feedback, developer profiles and reference.

e Application Main View

The main display of the application is designed to contain the agency logo, application logo, containing the words " Jangan lupa

berdoa sebelum memulai pembelajaran

Figure 1.

e Application Home

HUKUM-HUKUM DASAR KIMIA

angan lupa berdoa sebelum memulal pembelafarant”

Figure 1. Application Main View

and a button to open the app homepage. The main view of the application can be seen in

The application homepage consists of several buttons that can open the screen contained in the application component selection.
These buttons include a button to the screen; competencies, instructions, attendance lists, materials, evaluations, feedback, developer
profiles and references. The application homepage can be seen in Figure 2.

wFeine Lawvoal Lovrisior

Figure 2. Example of App Home view
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e  Core Competencies (KI), Basic Competencies (KD), Competency Achievement Indicators (IPK) and Learning Objectives

The presentation of Core Competencies (KI), Basic Competencies (KD), Competency Achievement Indicators (IPK) and
Learning Objectives aims to make teachers and students know the minimum competencies to be achieved in the learning process.
The display for this section can be seen in Figure 3.

hompateret -
TUJUAN P‘ll:ildll‘l‘d

KOMPETENSI INTI

.IIDKITOII PENCAPAIAN KOMPETENSI (IFI).

KOMPETENSI DASAR

3.10.1 Menjelaskan Hukum Kekekalan Massa

Menghayati dan mengamalkan ajaran agama 310 Menerapkan  hukum-hukum  dasar (Hukum Lavolsier) aktil pembelajaran, Wﬂ
Yang diancinye e I R | 5102 Menerapkan Hukum Kekekalan Massa e o s
Mangharan. dan mangamaian perlala Jub; PROVAMBNT imis,); konsap: mol, Cden (Hukum Lavaisier) untuk menyelesaikan W'“mw hukum Proust,
disiplin, santun, peduli (gotong royong, kerja kadar zat untuk menyelesaikan hukum hukum  Gay-Lussac dan

sama, toleran, damal), bertanggung Jawab, perhitungan kimia
responsif, dan pro-aktif dalam berinteraksi
secara efektif sesual dengan perkembangan
anak  di lingkungan, keluarga, sekolah,
masyarakat dan lingkungan alam sekitar,
bangsa, negara, kawasan regional, dan
kawasan internasional.

perhitungan kimia
410 Menganalisis data hasil percobaan
menggunakan hukum-hukum dasar
kimia kuantitatif 3.104 Hukum Tetap|
(Hukum Proust) untuk menyelesaikan
perhitungan kimia

‘menyelesalkan
3103 Menjelaskan Hukum Perbandingan Tetap| mmw e

(Hukum Proust)

Memahami, menerapkan, dan menganalisis 3.10.5 Menjelaskan Hukum Kelipatan

pengetahuan faktual, konseptual, prosedural, Perbandingan (Hukum Dalton)

dan metakognitif berdasarkan' rasa ingin 3106 Menerapkan Hukum Kelipatan

tahunya tentang ilmu  pengetahuan, Perbandingan (Hukum Dalton) untuk

teknologi, seni, budaya, dan humaniora menyelesalkan perhitungan kimia

dengan wawasan kemanusiaan, kebangsaan, .
kenegaraan, dan peradaban terkait penyebab 3.10.7 Menjelaskan  Hukum  Perbandingan Y
fenomena dan kejadian, serta menerapkan Volume (Hukum Gay-Lussac) I’ &
pengetahuan prosedural pada bidang kajian 310.8 Menerapkan  Hukum  Perbandingan

yang spesific sesuai dengan bakat dan
minatnya untuk memecahkan masalah

Volume (Hukum Gay-Lussac) untuk
menyelesaikan perhitungan kimia

. Mengolah, menalar, dan menyaji dalam ranah
konkret dan ranah abstrak terkait dengan
pengembangan darl yang ‘dipelajarinya di
sekolah secara mandiri, bertindak secara
efektif dan kreatif, serta mampu
menggunakan  metode  sesual  kaidah
keilmuan.

3109 Menjelaskan Hipatesis Avogadro

3.10.10 Menerapkan Hipotesis Avogadro untuk
menyelesaikan perhitungan kimia

® 1NDIKATOR PENCAPAIAN KOMPETENSI (1PKk)®

(a) (b) (© (d)

Figure 3. Display (a) Core Competencies, (b) Basic Competencies, (¢) Competency Achievement Indicators, (d)
Learning Objectives

e Application Instructions

Instructions for using the application consist of instructions for using the application for teachers and students. These instructions
are useful to make it easier to use the application in the learning process. The display of application usage instructions can be seen

in Figure 4.

Petunjuk

PETUNJUK UNTUK GURU

. Guru memulai  pembelajaran  dengan
mengucapkan salam (melalul WA atau media
sosial lainnya).

. Guru meminta peserta didik mengisi daftar
adir melalui aplikasi. -

. Guru menjelaskan dan memberikan instruksi
kepada peserta didik (melalui WA atau media
sosial fainnya) untuk dapat memahami
kompetensi inti, kompetensi dasar, indikator,
dan tujuah pembelajaran.

. Guru meminta peserta didik' mengingat
kembali pelajaran sebelumnya yang berkaitan
dengan materi prasyarat pada materi hukum-
hukum dasar kimia,

. Pada aplikasi media pembelajaran berbasis

android meliputi 5 tahap yaitu: tahap
orientasi,  tahap  eksplorasi,  tahap
pembentukan kensep, tahap aplikasi dan
tahap penutup.
Pada tahap orientasi, guru meminta peserta
didik memahami Informasi yang diberikan
untuk memberikan motivasi peserta didik
dan  mengaitkan materl yang sedang
dipelajari ke materi pelajaran sebelumnya.

. Pada tahap eksplorasi dan pembentukan
konsep, ‘guru meminta peserta didik
memahami dan menganalisis « data atau
Informas/dari model yang disajikan (gambar,
video, tabel, dil). Kemudian peserta didik
diminta menjawab  pertanyaan  untuk
menemukan konsep dari model yang
disajikan melalui pertanyaan yang diajukan.

. Pada tahap aplikasi, guru meminta peserta
didik memahami contoh soal dan menjawab
pertanyaan yang diajukan pada latihan.

(a)

Petunjuk

PETUNJUK UNTUK PESERTA DIDIK

. Peserta didik mengisi daftar_ hadir melalui
aplikasi,

. Peserta didik diharapkan dapat memahami
kompetensi inti, kompetensi dasar, indikator,
dan tujuan pembelajaran yang terdapat pada
aplikasi.

. Pada aplikasi media pembelajaran berbasis
android meliputi 5 tahap yaitu: tahap
orientasi/  tahap  eksplorasi,  tahap
pembentukan konsep, tahap aplikasi dan
tahap penutup E

. Ingatlah kembali pelajaran sebelumnya yang
berkaitan dengan materi prasyarat pada
materi hukum-hukum dasar ki

a.
. Pada tahap orientasi, serta  didik

memahami informasi yang
motivasi dan dapat mengaitkan materi yang
sedang dipelajari ke materi 'pelajaran
sebelumnya.

. Pada tahap eksplorasi dan pembentukan
konsep, peserta didik memahami dan
mengarialisis data atau informasi dari model
yang disajikan (gambar, video, tabel, dil}.
Kemudian  peserta  didik. ~ menjawab
pertanyaan untuk menemukan konsep dari
model yang disajikan melalui pertanyaan
yang diajukan di dalam aplikasi.

Pada tahap aplikasi, peserta didik memahami
contoh soal dan menjawab pertanyaan yang
diajukan pada latihan.

. Pada tahap penutup, peserta didik
menyimpulkan konsep yang diperoleh dari
kegiatan pembelajaran yang telah dilakukan.

._Pahamilah _informasi

(b)

rikan sebagai

Figure 4. Display (a) Instructions for Use of Applications for Teachers and (b) Instructions on Using Applications for
Students
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e List of attendees

The attendance list is intended so that students can fill out the attendance list through an online application. The attendance list
in this application is connected to the Google Form, so that the attendance of students can be accessed by the teacher on the Google
Form spreadsheet page. The display of the attendance list can be seen in Figure 5.

Daftar Hadir i

Nama :

Kelas :

Sekolah :

‘Sebelummenekan tombol ‘Kirim’, pastikan androidmu
terhubung dengan kanekst intermet ya!

Figure 5. Attendance List View

e  Material Description

The learning material contains prerequisite material, motivation, and material description. The description of the material is
arranged based on one of the learning models (guided inquiry). The material contains learning pictures and videos as well as
questions that guide students in finding and understanding concepts during learning. The material is also equipped with a discussion

of examples of questions about the material being studied as a concept stabilization for students. The display of the attendance list
can be seen in Figure 6.

o ;- Hukum Lavoisier 3 isi 3 Hukum Lavoisier
_ sk Levoiser :

HUKUM KEKEKALAN MASSA Sekarang perhatikan gambar perkaratan besi ""”. orsst s nemE mm it
: LAV ) berikut!
- ® > Agar  kamu lebih  mudah
] | memahami konsepnya, simak
, ™ " penjelasan pada video berikut!
310 Menjelaskan Hukum Kekekalsn Massa (Hukum =
Lavoisier) *.
3102 Menerspkan Hukum Kekekalan Massa (Hukum 15 pem g Berdasarkanvideo di atas jawablah o
pertanyaan berikut!
4104 Menganalisis data hasil percobsan untuk 4
b messa I
ki Tl Ketika terjadi perkaratan besi,massa o
besl yang berkarat lebih berat [
dibandingkan massa besi awalnya. Q
Apa saja zat-zat sebelum reaksi
' Orientasi A veslcane
Pz h  reaksi 'mbakaran kertas
; i 7P Apaka pet
Coba perhatik, bar berikut! ? \
S P e A EF" w1 © 4 ‘;"""k":‘:'"l‘l"""i:" ':‘:";‘;:"" Sumber hitps://youtu be/casNoSzumad
/apakah reaksi perkaratan A. Larutan Na;SO,
¥ ‘]@ j disertal penambahan massa? i
. — | = &
= : ry!
mﬁ‘m B = il Berdasarkanvideo di atas Jawablah - BRIt R0
pertanyaan berikut!
l/ Setelah mempelajari hukum kekekalan C. Larutan Na,SO,
massa, kamu dapat menjawab per- dan BaCl,
tanyaan-pertanyaan tersebut. s
D. Larutan Baso,
132 gram dan NaCl
0 Apa saja zatzat sebelum reaksi
Pernahkah kamu membakar kertas? “""“" b dunct e A (reskeani

Figure 6. Material Description Display

e  Evaluation

The evaluation contains questions and discussions related to the learning material. Evaluation questions are made based on the
existing question grids. The evaluation questions are then inputted into Quizizz and collaborated with the application, so that the
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questions can be accessed directly through the application. The evaluation is filled in after students complete all the learning
materials in the application. The discussion of application questions is then inputted into the Google Form and collaborated with
the application, so that the discussion of evaluation questions can be directly accessed through the application. Discussion of
questions on the application can be accessed after all students work on evaluation questions then the teacher will give a password
so that students can access the discussion of evaluation questions. The evaluation display can be seen in Figure 7.

EVALUASI
HUKUM-HUKUM DASAR KIMIA

$82

M soal Evaluasl

=]
et 1

= -

Pembahasan dapat diakses dengan password
dari guru yang diberikan setelah mengerjakan
evaluasil

Figure 7. Evaluation Display
e Feedback

Feedback is useful so that teachers can find out reviews and suggestions from students on the learning process by using the
application. Display Feedback can be seen in Figure 8.

Umpan Balik

BAGAIMANA PENILAIANMU
SETELAH BELAJAR DENGAN
APLIKASI INI?

. VERY.9900 @ R
-
@ . VERY BAD

‘Tuliskan feed back kamu di bawah ini
%)
ot
dan juga saran ata komentar
.

e

Sebelum menekan tombol "KirinT, pastikan androidmu
terhubung dengan kaneksi intemet yal

Figure 8. Feedback Display
e Developer Profile

The developer profile contains the identity of the developer, the name of the supervisor as well as the names of the app validators.
The developer profile view can be seen in Figure 9.
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r‘

a@iﬂ i

Aplikasi ini dibuat oleh: F

Nama + Witrl Khairiyyah

NIM £ 17035082

Jurusan : Kimia

Kampus : Universitas Negeri Padang

Pembimbing : Dr. Fajriah Azra, S.Pd, M.Si
Validator +1. Effendi, 5.Pd.. M.5c

2. Fitrianis, 5.pd

3. HJ. Lasmiati, 5.pd

4, Ernawati, 5.Pd

Figure 9. Developer Profile Display
e Reference

Reference or bibliography is a list of sources or author references in developing the contents of the application. The reference
display can be seen in Figure 10.

Frmp |

mritaceate. 2015. Laws of Chemical

Combinations [Video). Youtube.
https://youtu.be/K2MRZFCblss

Amritaceate. 2017, 2 Februari. The Law
of Conservation of Mass [Video].
Youtube.
https://youtu.be/casNoSzumad

Binogi. 2017, 12 Desember. Carbon
Dioxide & Carbon Monoxide
{Chemistry) - Binogi.com
[Video]. Youtube.
hteps:/fyoutu.be/Uc930g5tHU4

Jepersen, N. D., Brady, J. E., dan Hyslop,
A. 2012. Chemistry: The Molecular
Nature of Matter. United State of
America: Jhon Wiley and Sons, Inc.

Purba, M. 2006. KIMIA TA untuk SMA
Kelas X . )akarta: Erlangga.

Sudarmo, U. 2013. KIMIA 1 untuk SMA/MA
Kelas X . Jakarta: Erlangga.

Syukri S. 1999. Kimia Dasar I. Bandung:
ITB.

Win's Chemistry Class. 2021, 21
Februari. Hukum Perbandingan
Berganda (Hukum Dalton) :
Hukum Dasar Kimia Kelas 10
[Video]. Youtube. )
https:/fyoutu.be/Tm85mTacwsg

Figure 10. Reference Display

The design of the app was designed using the Canva website. Then the manufacture of prototype I in the form of an Android-
based learning media application on the fundamental chemical laws topic was generated using the Kodular website.

2. Prototype II

After obtaining prototype II, then self-evaluation was carried out to produce prototype II. Self-evaluation focuses on
discrepancies in typing letters, key sizes and completeness of components in the application. In general, many improvements were
made to the use of sentences, writing errors and the size of the buttons in the application. After self-evaluation and revision,
prototype II was obtained.

3. Prototype III

Prototype 111 was produced after an expert review and one-to-one evaluation of prototype II were carried out. The prototype 11
that has been produced is then carried out by an expert review by experts (lecturers and chemistry teachers) and a one-to-one
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evaluation is carried out with three students of class X high school. After revision, prototype III was produced.
e  Expert Review

The resulting prototype II was validated by four material experts and three media expert validators. Material expert validation
was carried out by experts in the field of chemistry consisting of three Chemistry teachers at SMAN 7 Padang and one Chemistry
lecturer at the Faculty of Mathematics and Natural Sciences, UNP. The media expert validation was carried out by experts consisting
of three lecturers of Electronic Engineering FT UNP.

Components assessed by material expert validators are assessed based on content validity where the content of this application
is based on scientific knowledge and all components must be consistently connected to each other (construct validity). Assessment
of the validity of content and constructs is contained in a validation questionnaire which is divided into content components,
construct components, linguistic components and graphic components. Each component has a question item filled out by the
validator. The results of the assessment by the validator on the designed product were then analyzed using Aiken's V. The results
of the validity data analysis of the android-based learning media application by the material expert validator for all aspects assessed
were briefly presented in Table 2.

Table 2. Results of Material Expert Validity Data Analysis for All Aspects Assessed

Numb. Rated Aspect Aiken's V Value Category Validity
1 Content Component 0,996 Valid
2 Construct Component 0,998 Valid
3 Language Component 1,00 Valid
4 Graphic Components 1,00 Valid
Average 0,998 Valid

Based on the results of the material validation analysis in Table 2, the overall average value of Aiken's V is 0.998. This shows
that the application developed with content and construct validity has a valid category.

On the other hand, the components assessed by the media expert validator were Media efficiency, key functionality, and physical
quality of the application. Each component also has a question item filled out by the validator. The results of the assessment by the
validator on the designed product were then analyzed using Aiken's V. The results of the validity data analysis of the android-based
learning media application by the media expert validator for all aspects assessed were briefly presented in Table 3.

Table 3. Media Expert Validity Data Analysis Results for All Aspects Assessed

Numb. | Rated Aspect Aiken's V Value | Category Validity
1 Efisiensi Media 1,00 Valid
2 Fungsi Tombol 1,00 Valid
3 Kualitas Fisik 1,00 Valid
Average 1,00 Valid

Based on the results of the media expert validation analysis in Table 3, the overall average value of Aiken's V is 1.00. This
shows that the application developed according to media experts has a valid category.

e  One-to-One Evaluation

Based on the results of filling out a questionnaire via google forms by three students at SMAN 7 Padang, the results of a one-
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to-one evaluation were obtained, namely, in terms of the appearance of the homepage, images and videos on the application can
provide an attraction for students to learn the application. The use of letters, punctuation marks, type (font) and size (size) used in
the application produced in prototype II is clear and the language used is easily understood by students. In addition, students are
also easy to understand the instructions for using the application. Prototype II in the form of an Android-based learning media
application on the fundamental chemical laws topic is considered to have easy-to-understand learning stages. Then the material
presented in prototype Il is easy to understand and can also provide an attraction for students in learning the application. The pictures
and videos contained in prototype II can be clearly observed by students and can help students find and understand concepts.

IV. CONCLUSION

An android-based learning media application has been produced on the fundamental chemical laws topic for class X SMA/MA
using the Plomp model. The android-based learning media application on the fundamental chemical laws topic class X SMA/MA
which was developed has an Aiken's V index of 0.998 with a valid category based on the material expert validator and 1.00 with a
valid category based on the media expert validator.

ACKNOWLEDGMENT

Thanks to Mr. Effendi, S.Pd., M.Sc, Mr. Bayu Ramadhani Fajri, S.St,. M.Ds, Mr. Fadhli Ranuharja, S.Pd,, M.Pd.T, Mr.
Agariadne Dwinggo Samala, S.Kom., M.Pd.T, Mrs. Fitrianis, S.Pd, Mrs Hj. Lasmiati, S.Pd, and Mrs. Ernawati, S.Pd as validators
of the android based instructional media application on fundamental chemical laws topic.

REFERENCES

[11 Kementerian Pendidikan dan Kebudayaan Republik Indonesia, “Surat Edaran Menteri Pendidikan dan Kebudayaan Republik
Indonesia Nomor 36962/MPK.A/HK/2020, 1-2, 2020.

[2] Kementerian Pendidikan dan Kebudayaan, R. I, “Surat Edaran Nomor 4 Tahun 2020 Tentang Pelaksanaan Kebijakan
Pendidikan Dalam Masa Darurat Penyebaran Coronavirus Disease (COVID-19)”, 1-3, 2020.

[3] Norjana, R., Santosa, S., & Joharmawan, R, “Identifikasi tingkat pemahaman konsep hukum-hukum dasar kimia dan
penerapannya dalam stoikiometri pada siswa kelas X IPA di MAN 3 Malang”, J-PEK (Jurnal Pembelajaran Kimia), 1(2), 42-
49, 2016.

[4] Mardani, M. A, “Pengembangan Permainan Chemistry Backgammon (Chemmon) sebagai Media Pembelajaran Kimia pada
Materi Hukum-Hukum Dasar Kimia Kelas X SMA/MA”, Skripsi, 184 Hal., Universitas Negeri Padang, Padang, Indonesia,
November 2020.

[5] Yektyastuti, R., dan Ikhsan, J, “Pengembangan media pembelajaran berbasis android pada materi kelarutan untuk
meningkatkan performa akademik siswa SMA”, Jurnal Inovasi Pendidikan IPA, 2(1), 88-99, 2016, doi:
https://doi.org/10.21831/jipi.v2i1.10289.

[6] Putri, D. P. E., & Muhtadi, A, “Pengembangan multimedia pembelajaran interaktif kimia berbasis android menggunakan
prinsip mayer pada materi laju reaksi”, Jurnal Inovasi Teknologi Pendidikan, 5(1), 38-47, 2018, doi:
https://doi.org/10.21831/jitp.v5i1.13752.

[71 Lukman, I. R., & Ulfa, A. M, “Meningkatkan Kemampuan Kognitif Kimia Siswa SMA Melalui Pengembangan Media
Pembelajaran Berbasis Android”, JINOTEP (Jurnal Inovasi dan Teknologi Pembelajaran): Kajian dan Riset Dalam Teknologi
Pembelajaran, 7(2), 157-164, 2020, doi: 10.17977/um031v7i22020p157.

[8] Harianto, A., Suryati, S., & Khery, Y, “Pengembangan Media Pembelajaran Kimia Berbasis Android Untuk Penumbuhan
Literasi Sains Siswa Pada Materi Reaksi Redoks Dan Elektrokimia”, Hydrogen: Jurnal Kependidikan Kimia, 5(2), 35-47, 2017,
doi: https://doi.org/10.33394/hjkk.v5i2.1588.

[9] Sugiyono, “Metode Penelitian Kuantitatif, Kualitatif dan R&D”, Bandung: Alfabeta, 2013.

[10] Plomp, T. & Nieveen, N., “Educational Design Research”, Netherlands: Netherlands institute for curriculum development,
2013.

Vol. 29 No. 1 October 2021 ISSN: 2509-0119 627



Development of Android Based Instructional Media Application on The Fundamental Chemical Laws Topic for Class X SMA/MA

[11] Retnawati, Heri, “Analisis Kuantitatif Instrumen Penelitian (Panduan Peneliti, Mahasiswa, dan Psikometrian)”, Yogyakarta:
Parama Publishing, 2016.

[12] Aiken, L. R, “Psychological testing and assessment (5" ed.)”, Boston: Allyn and Bacon, 1985.

[13] Pratiwi, 1., & Suputra, I. N, “MEDIA PEMBELAJARAN SI-RASA BERBASIS ANDROID UNTUK MENUNJANG
PEMBELAJARAN JARAK JAUH DI SITUASI PANDEMI COVID-19” In Prosiding Seminar Nasional KBK (Vol. 3, No. 1),
2021.

Vol. 29 No. 1 October 2021 ISSN: 2509-0119 628



