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Abstract 

The purpose of this research is to determine: (1) validation of android-based physics learning media on 
dynamic electricity material for Class XII SMA students (2) the effectiveness of Android-based Physics 
Learning Media on dynamic electricity material for XII Class SMA students. The research method used is 
development research which refers to the development of Allesi and Trollip which includes: the planning 
stage, the design stage, and the development stage. This Learning Media was validated by 2 content 
validators, 2 media validators, and 5 students to determine its eligibility based on the feasibility aspects of 
content, language, presentation, and graphics. After being validated and fulfilling the eligibility criteria. The 
results of the development of android-based learning media are: (1) Learning media is feasible and practical 
to use (2) Learning media is in accordance with student learning styles and student learning independence  
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INTRODUCTION 

The rapid progress of science and 
technology in learning is something that cannot 
be avoided. The pattern of education 4.0 
integrates the internet with everyday life, where 
human interaction with machines can solve 
problems and can innovate to achieve new things. 
Education 4.0 has provided developments in 
communication and information technology that 
are not limited by space and time, and have 
changed the learning process to be dynamic. 
Practical and internet-based communication and 
information technology has changed the future of 
education 4.0. In overcoming the industrial 
revolution 4.0 in the world of education, learning 
methods combine innovative methods to 
improve the learning process (Halili, 2019) 

Good teaching and learning activities are 
inseparable from the teacher's role in 
accommodating students to achieve the expected 
learning outcomes and goals (Mardiana., et al., 
2019). The rapid development of information 
technology (ICT) should be followed by teachers 
in creating an interesting and colorful learning 
atmosphere in the classroom. To create 
interesting learning in the classroom, the teacher 
must be able to develop learning media that keeps 
up with the times. 

The development of smartphones has 
increased from year to year in January 2022, 
according to research company Data Reportal, 
reaching 370.1 million. Data on smartphone users 
in the age range of 9-19 years is more than 60%, 
so the development of smartphone-based 
learning media has the potential to be developed. 
Smartphones have two operating systems that are 
very popular in use, namely iOS and Android. 
The development of smartphones with the iOS 
operating system is rare, this is because the 
operating system can only be used on Apple 
products, is expensive and cannot modify the 
operating system (Adelphia, 2015). Android 
operating system development is mostly done 
because the Android operating system is open 
source, it is easier to modify, besides the costs 
used are not expensive (Salbino, 2014). 

Physics is part of a branch of science or 
commonly called natural science. The thing that 
is studied in physics is natural phenomena 
systematically not only mastering a set of 
knowledge in the form of facts, concepts or just 
principles but the process of discovery (Azizah, 
2014). One of the physics materials, namely 
dynamic electricity, is a material in very abstract 

physics learning. Therefore, it is very difficult for 
students to understand the concepts in dynamic 
electricity material. The development of learning 
media for dynamic electricity material has been 
carried out a lot from year to year, including the 
development of macromedia flash-based physics 
learning media (Qusyairi, 2019). The next 
development of learning media uses computer 
animation at MAS Darul Ihsan (Warditon, 2019). 
according to Tetania et al (2019) it is necessary to 
develop interactive multimedia on dynamic 
electricity material for class XII high schools. 
Research conducted by previous researchers 
using computer-based macromedia flash requires 
learning media that is more effective, efficient, 
and practical. Therefore, from the descriptions of 
previous researchers, especially on dynamic 
electricity material, it is necessary to develop 
Android-based learning media on smartphones.. 

METHODS  

This type of research is research and 
development (Research and Development) 
which aims to produce certain products that are 
valid and practical. The resulting product is an 
android-based physics learning media on valid 
and practical dynamic electricity material. The 
research time is June 10 2022 to June 14 2022. 
The research location is SMA Negeri 4 Lahat 

The development model used (Alessi, 
2011) consists of three attributes which consist of 
three stages. These three attributes are standards, 
ongoing evaluation, and project management. 
Whereas the three stages are the planning stage, 
the design stage, and the development stage. 

  The subject of research on the 
development of android-based learning media on 
dynamic electricity material for class XII SMA. 
The instrument used in this study is a validation 
sheet. The validation used is media expert 
validation and material (content) expert 
validation. Media expert validators are two 
lecturers, two material expert validators, one 
lecturer and one teacher. 

Furthermore, data collection was carried 
out by validating Android-based learning media 
adapted to the development model (Allesi & 
Trollip, 2011). For media expert validators the 
aspects assessed are design and features. For 
material (content) expert validators the aspects 
assessed are content and language aspects. For 
the alpha test the aspects that are assessed are 
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programming, content, appearance, application 
usage.  

Furthermore, the planning stage is carried 
out to determine the scope of dynamic electricity 
learning material based on the syllabus used by 
high school physics teachers to identify student 
characteristics. The next activity was discussion 
of initial ideas with physics subject teachers and 
supervisors 

The design stage carries out activities, 
namely making flowcharts, storyboards, and 
preparing material scripts. The next step is the 
development stage consisting of four steps, 
namely the first step is the product elements are 
prepared. The product elements used in 
developing dynamic electric material physics 
learning media are: images, animation, audio and 
video. In managing images, the Adobe 
Photoshop CS2 program is used as well as free 
applications on the web. The second step is 
product creation. In making a product, the thing 
that must be done is to combine the product 
elements that will be used so that they become a 
unified whole, other applications are needed. The 
application used is Android Studio. In the process 
of combining these elements, they have been 
adjusted to the flowchart (see figure 1) and 
storyboard (see figure 2). 

In testing activities, namely alpha testing, 
beta testing, and product revisions. The alpha test 
is validating the product which is carried out by 
two media experts and two material experts. 
After doing the alpha test, then proceed with the 
initial revision. The initial revision was carried out 
based on the assessment and inputs obtained 
from media experts and material experts. 
Furthermore, beta testing was carried out on 5 

Class XII SMA students. After the beta test is 
done, then the product is revised last. This last 
revision aims to improve the product so that 
there are no more errors and it is ready to be used 
for field tests (product validation). 

RESULTS AND DISCUSSION 

Product Results 
Product results developed through 

Android Studio with the .apk file format. On this 
page students will be faced with menu choices 
like the picture above. There are also several 
features on the main page display, namely 
instructions, competencies, materials, 
simulations, exercises, concept maps, glossary, 
references, author, pictures of live speakers and 
pictures of dead speakers. The results of the 
development of product learning media are 
shown in Figure 2. 

The instructions feature contains how to 
use this application regarding the general 
description of the learning media application. 
Competency features, containing basic 
competencies, competency achievement 
indicators, learning objectives are shown in the 
table 1 

 
 
 
 
 
 
 
 
 

 
 

Figure 1. Syntax of Model of Development Learning Media by Allesi & Trollip 
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Table 1. Basic Competencies, Competency Achievement 
Indicators (GPA), and Learning Objectives 

Basic Competence 

3.1 Analyze the working principle of direct current 
(DC) electrical equipment along with its safety in 
everyday life 

4.1 Conduct experiments on the working principle of 
direct current (DC) electric circuits with the 
scientific method along with presentation of the 
experimental results. 

 
Competency Achievement Indicator 
 
3.1.1 Explaining electric current and measurement 
3.1.2 dentify current and voltage in series and parallel 

circuits 
3.1.3 Explain the working principle of DC electrical 

equipment in everyday life. 
3.1.4 Explain ohm's law 
3.1.5 Explaining Kirchoff's I law and Kirchoff's II law 
4.1.1 Experimenting with direct current (DC) electric 

circuits 
4.1.2 Measure current and voltage in a closed circuit 
 
Learning Goal 
 
3.1.1 Through Literature Study Activities from the 

internet and discussions students can identify 
currents and voltages in electrical circuits  

3.1.2 Through Literature Study Activities from the 
internet and discussion students can explain 
Ohm's law correctly 

3.1.3 Through Literature Study Activities from the 
internet and discussion students can explain 
Kirchoff's 1st law correctly 

3.1.4 Through virtual lab practical activities, namely 
carrying out work experiments on direct current 
(DC) electric circuits correctly 
. 

 

In material features, it contains material 
that has been adapted to basic competencies 
(KD), indicators of competence attainment, and 
learning objectives. The material displayed in 

slide form consists of electric current material, 
Kirchoff's 1st law, Ohm's law, series circuits, and 
parallel circuits. Furthermore, there is a 
simulation feature, containing simulations on the 
relationship features of voltage (V) and electric 
current (i) and series and parallel electrical 
circuits. In the feature there are virtual lab 
practicum activities using PhET and the Ministry 
of Education and Culture virtual lab, as well as 
Student Worksheets (LKPD) that students can 
do. 

In the exercise feature, it contains ten 
questions that are tailored to basic competencies, 
indicators of achieving competency learning 
objectives. Before students can do exercises on 
learning media students will study two sample 
questions that will be displayed for 120 seconds. 
Next, students can continue with practice 
questions. Students can see the results of the 
answers they are working on in the form of 
numbers on a scale of 0-100, after that, students 
can see the answer keys to the questions they 
have answered. The concept map feature 
contains a concept map that is used for the flow 
of understanding the material. The concept map 
feature is made by showing the material and the 
relationships between the material to be studied. 
The glossary feature contains the terms used in 
understanding the material. Reference feature, 
contains asset references used in the use of the 
media used. Author feature, contains data on 
learning media developers. The speaker feature 
turns off and on, contains muting and turning on 
the sound. 

Student responses in the development of 
android-based learning media. AA students were 
seen immediately installing the developed 
application. BB students together with CC 
students were seen discussing things that would 
be done in the application being developed. DD 
students ask the teacher what to do with the 
application once it is installed. EE students are 
seen immediately installing applications and 
studying each part displayed on the learning 
media. The following is a recapitulation of the 
results of instrument validation that students 
have filled out. 
 
 
 
 
 
 
 
 

Figure 2. Appearance of Learning Media 
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Table 2 Recapitulation 

No 
Nama 
Siswa 

Persentase 
 Tingkat 
Kelayakan 

1 AA 100 % Very Proper 

2 BB 92 % Very Proper 

3 CC 88 % Very Proper 

4 DD 84 % Very Proper 

5 EE  100 % Very Proper 

 

Discussion 

In the development of learning media, a 
concept map feature is provided. The concept 
map created has created a more independent 
learning attitude for students. Students carry out 
their own information exploration in achieving 
goals in dynamic electricity learning. This is 
certainly in accordance with the statement from 
(Gawin, 1985) in Hardanti et al (2016) stating that 
concept maps must meet the existing criteria (1) 
propositions, (2) hierarchy, and (3) cross-links. 
Concept maps help students to provide 
meaningful learning activities, which can improve 
students' understanding and learning memory. 

The independence of student learning in 
studying dynamic electricity material can be seen 
when students open the application. They are 
very enthusiastic about the delivery of dynamic 
electricity material that will be obtained. This can 
be seen when students are given time to open the 
application and students immediately take 
advantage of the features in the media. Students 
can repeat each material, sample questions, 
simulations, and exercises until the student gets 
the expected understanding. This is in line with 
the goal of student learning independence, which 
is to make students plan, monitor, and evaluate. 
As for learning activities that are based on belief 
in one's own abilities and there is a commitment 
to achieving learning goals or academic 
assignments so that learning objectives such as 
assignments, knowledge, and skills can be 
achieved (Mulyadi., et al, 2016). 

Each student has his own learning style in 
utilizing the learning media. This can be seen 
from the students who turn on the sound on the 
learning media, meaning that the student is an 
aural or auditive learning style type. Students then 
use books and stationery to write down the things 
they get while using dynamic electricity learning 
media belonging to the visual (spatial) learning 
style. The next student is seen immediately 
working on the exercises in that section. The 
student tries - tries on the paper by connecting 

with the formula they know to understand the 
examples - then doing the exercises. The student 
has a logical learning style. Furthermore, there are 
students when they open the features in the 
learning media individually silent without sound. 
The student's learning style belongs to the solitary 
(intrapersonal) learning style. Students then learn 
to understand learning media that are made with 
friends or in groups so that they can easily 
understand the material in the learning media, so 
these students have a social (interpersonal) 
learning style. 

The learning media developed has one 
very important feature, namely the simulation 
feature. In the simulation feature, students will be 
directed to a virtual laboratory that is connected 
to the subject of dynamic electricity PhET and 
the Ministry of Education and Culture's dynamic 
electricity virtual laboratory. The existing PhET 
virtual laboratory students will be directed to 
simulations to create series and parallel electrical 
circuits. This of course requires students to study 
existing concepts and prove electric currents and 
how currents occur in an electric circuit that 
cannot be seen directly by the naked eye. To make 
it easier for students to learn it, these students 
must practice by doing virtual practicum and 
certainly the Android smartphone must be 
connected to the internet so that by experiencing 
it directly students can draw conclusions about 
the concepts in the material, and students can 
explain clearly and correctly according to with the 
LKPD in the learning media. In this activity the 
students were very enthusiastic because it was a 
new experience that had never been obtained so 
far. Several students revealed that they imagined 
about dynamic electricity, especially how the 
electric circuit was created and simulated. So far, 
students have not been able to imagine how series 
and parallel electrical circuits are made, but on 
that occasion students did. This is reinforced by 
the research of Adam, et al in (Saregar, 2016) 
PhET simulations can well describe material 
concepts that were initially difficult to understand 
during the teaching and learning process in the 
classroom, which were presented through the 
lecture method. So that in this study learning was 
carried out using experimental methods with the 
help of PhET Software. Other research states 
that dynamic electricity PhET as a virtual 
laboratory can improve student learning 
outcomes (Saputri & Rahman, 2018). So far, 
PhET simulations can only be simulated 
optimally on computers, laptops or PCs. In the 
learning media developed, PhET can be 
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simulated in an Android-based learning media, of 
course this adds to the attractiveness of the 
learning media being developed. Then the 
practicum results can be presented in the form of 
graphs, tables, or descriptive. Analysis and 
interpretation of these results is necessary before 
they are discussed. 

CONCLUSIONS 

Development of android-based learning 
media for dynamic electricity material for Class 
XII SMA with the Alessi and Trollip 
development models. Products that have been 
successfully developed in a valid and practical 
manner are in the form of applications that can 
support direct learning in class as well as learning 
that is carried out independently, by utilizing an 
Android-based smartphone and has been tested 
to be compatible with various versions of 
Android. In this application there are features 
that have been adapted to the needs of the feature 
instructions, competencies, simulations, 
exercises, lists. Android-based learning media for 
class XII high school dynamic electricity material 
has been tested for feasibility by media experts 
and material (content) experts with very 
appropriate categories as well as due diligence by 
students so that overall this media is very feasible 
to use. 
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