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ABSTRACT; This study aims to create and develop android-based learning media in the
subject of Broad-Based Network Technology at SMK N 1 Tilatang Kamang. This research
uses the Research and Development (R&D) method. The subject of his research is android-
based learning media in the subject of Broad-Based Network Technology. The validators in
this study were two lecturers from Padang State University as Media Experts and two
vocational teachers majoring in Network Computer Engineering at SMK N 1 Tilatang
Kamang. While the object of research is class XI TK] students using android-based learning
media in the subject of Broad-Based Network Technology. The results of the media
validation test obtained an average value of 0.88 which was included in the valid product
category, and the material validity test results obtained an average value of 0.93 which was
included in the "Valid" category. Furthermore, in the practicality aspect of learning media,
the percentage of assessment by teachers was obtained with an average of 92.50 while the
average assessment by students was 94.32 in the "Very Practical” category. And the
application of android-based learning media through the effectiveness test stage through
student learning outcomes tests, namely in the form of pretests and posttests. The results of
the effectiveness test state that this android-based learning media is in the "Effective”
category.

Keyword ; Learning Media, Android, Wide Area Network Technology Courses

INTRODUCTION

Learning is essentially a way in which students interact with their environment, leading to
changes in behavior for the better. Education occurs through human interaction and is not
limited by time and space. Education is the main factor for shaping a person. Education
plays an important role in the process of shaping the human person. There are several
factors that can influence the process in an interaction, both external factors from the
environment and internal factors from within the individual. The main task of the educator
is to organize the environment to support behavior change in learners (Mulyasa, 2008:
100.)

In the era of globalization as it is today, it affects many changes in various aspects of life. In
this era, the process of in ovation that covers all aspects of life by involving technology as
the main means in education. Change always keeps up with the development of a
technology. Technology is one of the things that is very attractive to today's younger
generation. The important role of technology is as the main medium in all developments,
including in the field of education.
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Learning media is a form of vehicle in the learning process which in its use can be done in
the classroom or outside the classroom. In the learning process, the use of learning media
allows it to be carried out without a teacher in the classroom. Because this tool can be used
as a guide for the learning process, students can work individually on the prepared topic.
With the help of learning tools, students are expected to be able to interact and think
critically in the learning process and not get bored, so that the learning process can run
well and in accordance with the original goal.

Science and technology have progressed over time. Increasingly, the development of
science and technology is getting more sophisticated which has a significant influence on
several aspects of human life, be it directly or indirectly, such as education.

The learning process should be made as interesting as possible. One of them is the use of
innovative learning media so that students are interested and can be motivated in learning
the subject matter. Many learning media are developed today, but educators often think
they are too complicated and time-consuming to create, and they cannot last long. In
addition, the use of learning media in the classroom with images is considered impractical.
So teachers rarely use pictorial learning media.

With the advancement of technology now, educators are required to be more creative and
innovative in the process of teaching and learning activities, the purpose of education can
be achieved. As is the case during the Covid-19 pandemic that we have gone through, there
are adjustments in the implementation of teaching and learning as well as the use of
learning media. During the Covid-19 pandemic that we have been through for some time
recently, learning is no longer focused on using media such as whiteboards and projectors.
All are computer-based and mobile because the learning process is carried out online. In
this case, the author feels that the need for the development of computer-based or mobile-
based learning services both in online and offline learning, because it will add variety to
learning media so that it does not seem monotonous and that's all.

On December 28, 2021, the author had the opportunity to conduct a short interview by
telephone with one of the productive teachers in the Computer and Network Engineering
department of SMK Negeri 1 Tilatang Kamang, namely Mr. Donal Indra, S.Pd, M.Pd.T, from
the results of the interview obtained information including:

1. Learning media used by teachers of productive subjects using whiteboards and
projectors with powerpoint slides. In general, the teaching materials used can already
guide, it's just not optimal, especially during a pandemic.

2. In the view of Mr. Donal Indra S.Pd, M.Pd.T, the use of learning media using
smartphones will be liked by many students, considering that since the Covid-19
pandemic, many things related to the teaching and learning process are carried out
using laptops and smartphones, be it when learning is still online as it was at the
beginning of the pandemic, or offline which has begun to be carried out since
November 2021.

3. Only a few students have laptops, yet almost all students have android-based
smartphones. Android smartphones are considered to have more flexibility than other
electronic media such as laptops to support teaching and learning activities.

Android-based media is expected to help improve the quality of learning. The development

of android-based learning media is to make products in the form of learning media
equipped with text, images, videos, and the product is also equipped with evaluation
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questions along with the score results obtained by students after they finish answering the
questions, so that students can know the extent of their ability to solve questions.

METHOD

This research was carried out using research and development (R&D) methods. Sugiyono
(2013:407) states that R&D is a research method used to produce certain products, and
test the effectiveness of these products. In this study, the resulting product was an android-
based learning media in the subject of Wide Area Network Technology at SMK N 1 Tilatang
Kamang.

Models in research can be used as a framework for the development of theory and
research. The development model used in this study is the model proposed by Thia garajan
& Semmel is a 4-D development model (Trianto, 2014). The development of the 4-D model
has four stages which include the defining stage (define), design (design), development
(develop) and the deployment stage (desseminate).
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Figure 1. Research Procedures.

The subject of his research is android-based learning media in the subject of Wide Area
Network Technology. The validators in this study were two lecturers from Padang State
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University as Media Experts and two vocational teachers majoring in Network Computer
Engineering at SMK N 1 Tilatang Kamang. Meanwhile, the object of the study is class XI TK]
students using android-based learning media in the subject of Wide Area Network
Technology.
The data in this study are validation results obtained from validation sheets consisting of
material expert validators and media experts. Furthermore, from class XI students of TK]
SMK Negeri 1 Tilatang Kamang to learning media developed based on the practicality
sheets distributed. As well as assessments from class XI students to see the effectiveness of
the learning media developed.
The data from the study were analyzed with descriptive statistics. Data was obtained
through questionnaires from validators and questionnaires from student responses as well
as questionnaires from teacher responses to android-based learning media developed.
Data analysis techniques for each of the research data can be described as follows.
1. Validity Test Analysis
Analysis on validity tests with learning using android-based learning media in
broad-based network technology subjects, content and media validation is based on
validator assessments by experts. According to Saifuddin Azwar (2013:113). From the
results of expert judgement conducted by experts, the effectiveness coefficient of Aiken
V of the evaluated item is in the range of 0.60-1.00, and the decision-making rules are
very high. Therefore, the coefficient of effectiveness of these experts has completed the
requirements, namely as an effective tool and can be used in this study.
2. Praticality Testing Analysis
The results of research through questionnaires on media from educators and
students. The test analysis was carried out to assess the perceptions of educators and
students in order to establish the practicality of learning media. This analysis consists
of a questionnaire in the form of several questions as a determinant of media
practicality. Not only that, this analasis also contains an assessment of the answers
given which consist of very practical, practical, quite practical, less practical,
impractical.
According to Purwanto (2010: 102) a user practicality test data on learning
media such as android-based learning media can be used formulas as below:

. R
NP =—= X 100
SM

Information:
NP = Searched or expected percent value
R = Raw scores earned by students
SM  =Ideal Maximum Score of a contested test

100 =Fixed number

It is further stated the percentage obtained in the grouping in the table below.
Table 1. Category Praticality

No Value Assessed Aspects
1 86%-100% Very Practical

2 76%-85% Practical

3 60%-75% Quite Practical

4 55%-59% Less Practical
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‘ 5 ‘ <54% ‘ Impractical

3. Effectiveness Testing Analysis
Analyze the effectiveness of learning media to determine the level of
effectiveness of learning media in learning. To test its effectiveness, this study used the
"single shot case study design" method, which is part of the "design before experiment”
method. The research design of one stop case study design is as follows:

Q1XQ2
Information:
X = Perlakuaan
01 = Pretest value (Before treatment)

02 = Posttest value (After treatment)

The first treatment for students is to study the application of media. In addition,
the analysis is carried out as follows:

a. Give a test, which is a posttest that is used to measure the learning expectations of
students.

b. Obtained data on the completeness of student learning individually from each
student. Furthermore, it determines the number of students who meet the KKM
that has been set by the school, namely >75.

c. The next step is to determine classical completion, if at least 85% of students in
one class have met KKM, then the class is said to have completed learning (classical
completion) (Trianto, 2012: 241). Use the formula proposed by Mulyasa (2004:19)

to determine the integrity value of student learning achievement classically.
banyak siswa yang tuntas

Classical completeness = - ; x100%
jumlah siswa
d. Then compare the pretest values with the posttest
using the gain score formula in Hake (2013).
5= 5 post— 5§ pre 1009%
100 — 5 pre
Information:
G = Gain score
S post = Posttest Score
S pro = Skor Presest

Normalized gain score is a good way to analyze pretest and posttest results. Pretesting
for students is given before implementing learning media, and posttest is given after
the implementation of learning media. Gain score is a good indicator that can show the
level of effectiveness of learning carried out from pretest and posttest scores.
Improvement of learning outcomes is divided into three categories, namely.
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Table 2. Category Gain Score

No Gain Score Category
1 g>0,70 Tall
2 0,30<g<0,69 Keep
3 g<0,29 Low
RESULTS AND DISCUSSION

Media development activities are carried out using the 4D method with stages, namely:

1. Defining Stage
The implementation of research begins with a determination stage (define) aimed at
establishing and defining problems and obstacles encountered during learning
activities. After analysis, data will be obtained about the actual conditions that occur in
the field and the solutions offered to solve these problems. At this stage, five activities
will be carried out. The first is to know the needs of the students, the second is to
examine the background of the students, the three tasks carried out, the four concepts
applied, and finally the learning objectives to be achieved, which are described as

follows:

a. Needs Analysis
At this stage, an analysis of common problems that occur in productive lessons is
carried out, including the subject of Broad-Based Network Technology in class XI
TK] SMK N 1 Tilatang Kamang. This analysis was carried out through pre-
conducted interviews with teachers of Broad-Based Network Technology subjects.
The results of the interview can be seen in the following table 4.1:

Table 3. Table of interviews with teachers of subjects

1. What curriculum is applied in the school where the father teaches?

Answer:
Using the 2013 Curriculum

What problems are often encountered in the subject of Broad-Based
Network Technology?

Answer:

Students have difficulty in understanding the lesson..

What teaching materials do fathers use in teaching in class?
Answer:

Teaching materials used are generally in the form of Modules and
PowerPoint

Are the teaching materials used in accordance with the demands of the
2013 curriculum?

Answer:

It hasn't been completely and there still needs to be additions, especially
during a pandemic where it's unclear when it will end. It is hoped that
there will be supporting teaching materials that facilitate students to study
independently

Can the teaching materials used guide students in understanding the

lessons taught?
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Answer:
In general, the teaching materials used can already guide, it's just not
optimal, especially during a pandemic.

6. What kind of teaching materials do you need right now?
Answer:
Teaching materials that support students to be able to study
independently at home, considering that all students have android
smartphones, as much as possible teaching materials can be integrated in
the smartphone.

In the interview, it can be concluded that the teaching materials have not been fully
applied to the 2013 curriculum, which in the learning process is still centered on
the teacher. Coupled with the uncertain pandemic conditions up or down, and all
students have android smartphones, so a learning media is needed that supports
independent learning that is integrated in a smartphone.

Student Analysis

At this stage, researchers conducted an analysis of class XI students of SMK Negeri
1 Tilatang Kamang. The age of students at that level is between 15 and 18 years
old, of which the student is entering the developmental stage of adolescence.

Based on the analysis of these students, it is considered in the development of
android-based learning media, the development of this media is used by broad-
based network technology subjects that are tailored to the characteristics and
needs of students. The use of android-based learning media in learning activities
can increase students' understanding of the material presented by the teacher,
because with this media it displays learning materials with a varied and interesting
appearance, and can be opened anytime and anywhere by students.

Task Analysis

This activity is carried out so that students are able to understand the material
presented in the subject of Broad-Based Network Technology which is adapted to
the 2013 Curriculum. Then continued with the evaluation stage, where in the
evaluation stage there are exercises, namely in answering questions to students
can interpret the questions correctly.

Tasks carried out by students after participating in learning with interactive
methods are carried out as a step to find out the level of student understanding.
Especially after the use of android-based learning media is expected to be able to
increase students' understanding of the material presented.

Concept Analysis

This activity is carried out as an effort to determine the concepts that will be used
during the learning activity. The concepts that are arranged are adjusted to the
indicators achieved by students during the course of participating in lessons in the
subject of Broad-Based Network Technology.

Formulation of Learning Objectives

This activity is carried out as an effort to align between the media used during
learning, especially when using android-based learning media in accordance with
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the goals to be achieved in the broad-based network technology subject in
accordance with the learning objectives.
2. Planning Stages
After going through the define stage, the results of the analysis are used for the design
stage. At this design stage , the design of the developed module is carried out. The
purpose of this stage is to design an android-based learning media. The format of the
module preparation consists of the following components.
a. Start Page
On the start page is displayed Cover of the application with the "Start" button to
start running the application. It looks like the image below.

‘Smart Apps CGfeator

b. Menu Page
This page contains menus in android-based learning media, the menu page display
is as shown below.

0

E SILABUS
MATERI

':g' PEI'UII%’UI( ‘d’ i

E EVALUASI

] PROFIL

®
b

> o o )
Smart Apps Creator

c. Syllabus Page
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This page contains a syllabus of the subject of Broad-Based Network Technology. It
looks like the image below.

Memahami, menerapkan, menganalisis, dan
mengevaluasi femang  pengetahvan fakmal,
konseptual, operasional dasar, dan mefakognifit
sesuai dengan bidang dan lingkup kerja Teknik
Komputer dan Jaringan pada fingkat feknis,
spesitik, defil, dan kompleks, berkenaan dengan
ilmu pengetahuan, teknologi, seni, budaya, dan

5 axomperens:

diri sebagai bagian dari keluarga, sekolah, dunia
Kerja, warga masyarakat nasional, regional, dan

[F . suasus inermasional

Smart Apps Creator smaneaggewlchalaman berikutnya > Smart Apps Creator

d. Material Page
This page contains material that will be taught by teachers using android-based
learning media, which can be shown in the following image.

Jaringan Nirkabel

A MATERI
iasa kita gunakan,
bekeria pada frekuensi yang lebih rendah

dibandingkan dengan handphone maupun
B. VIDEO

®

sSmart Apps Creator saRessgstichalaman berikutnya > Smart Appst@redtorube- Ruang Belajar

e. Instructions Page
This page contains basic instructions for using android-based learning media. The
appearance of the instructions page can be seen in the image below.
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TOMBOL VIDEO

Tombol yang di
memutar video

Tombol yang  di
menjeda video
Tombal  ya s dipakai
menghentikan video

saRessEstuichalaman berikutnya >

f. Evaluation Page

This page contains evaluation questions from the material available in android-

based learning media. The appearance of the evaluation page can be seen in the
image below.

7. Gambar dibawah ini merupakanjenis
topologi jaringan .

2] somn

lgl Anda baru saja menyelasikan
3 Latihan Soal dengan nilai
El SOALB R

Smart Apps Creator ‘Smart Apps Creator

Smart Apps Creator

g. Profile Page

In terms of profiles, it contains profiles from android-based learning media makers.
It looks like the image below.
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Smart Apps Creator

3. Development Phase
After the stages in the design have been completed, the next stage that will be carried
out is the stage in developing. This stage aims to produce valid, practical and effective
learning media using android-based learning media.
a. Validity of Learning Media
In learning activities, it is better to prepare media for android-based learning that
has been tested for validation so that it has a valid status. This stage in testing the
validity of media is carried out so that the media used in learning has been known
to be eligible for use according to the assessment by media experts and material
experts. Validation in this research is used to obtain valid status results from
experts. If this learning media is declared invalid, validation will continue to be
carried out until the results obtained can be declared valid.
Test data in validity is obtained through instrument data that has been filled in
by validators who are experts in the subject matter and experts in the media.
The following is the result of questionnaire data through expert validation
testing.
1) Validity of Media Experts
Media validity is validation of the product design that has been produced.
This media validation is carried out by 2 parties from media expert validators
and there are 3 conditions in the assessment, namely construction
requirements, didactic requirements and technical requirements. The
researcher attached a media validation questionnaire format.
The results of the assessment of each aspect given by the validator are then
analyzed using the statistical formula Aiken's V. Results obtained are
validation values summarized in the assessable learning media section
shownin Table 4 as follows.
Table 4. Validation Results on Learning Media Using Android-Based Learning Media

No Validator Valuation Category
1. | Validator 1 0,88 Valid
2. | Validator 2 0,87 Valid
Average 0,88 Valid
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From Table 4 which states the validation results from media experts on
android-based learning media developed has a valid category with an
average value of 0.88.

Validity of Material Experts

In checking the validation of material carried out with the number of 2
validators of learning materials for Broad-Based Network Technology. The
purpose of validating this material is for the accuracy and suitability of the
learning material contained in the media whether or not it is in accordance
with learning needs.

Experts in validating by reviewing from several aspects such as the quality of
the material, interaction aspects, display aspects and learning aspects. In
carrying out validity, experts review material on android-based learning
media. Next, the validator assesses the material contained in the media.

The results of the study are seen from the results of each aspect that has been
given by the validator then analyzed using the formula Aiken's V. Results that
have been obtained are validation values in the product design that has been
produced. The results of the validation recapitulation are summarized from
several aspects of the material on the learning media that have
beendescribed in Table 5.

Table 5 Material Validation Results on Learning Media Using Android-Based
Learning Media

No Validator Valuation | Category
1. | Validator 1 0,89 Valid
2. | Validator 2 0,96 Valid
Average 0,93 Valid

From the results of Table 5 which states the validation results from material
experts on android-based learning media developed has a valid category
with an average value of 0.93.

b. Practicality of Learning Media

1)

Teacher response to the practicality of android-based learning media.

This developed learning media can provide practicality, ease in conveying
learning. This practicality data was obtained from a questionnaire that had
been filled out by two teachers of SMK Negeri 1 Tilatang Kamang with the
subject of Broad-Based Network Technology. The results of the assessment
on the practictility are summarized in Table 6 as follows.

Table 6. Teacher Practicality Response.

No Aspects (%) Category
1. Facilities 95 Very Practical
. Time 90 Very Practical
3. Use 92,5 Very Practical
Average Teacher Response 92,5
Categories Aspects Very Practical
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Based on the table taken with an average practility assessment of 92.5, it can
be concluded that the learning media is included in the "SP or Very Practical”

group.

Students' response to the practicality of android-based learning media
Practical media also requires input in the form of responses from 26 students
of SMK Negeri 1 Tilatang Kamang. This data is obtained after the students use
the media, the next stage students are asked to fill out the questionnaire
given by the researcher (attached to the attachment). The results in this
assessment are summarized in Table 7.

Table 7. Table of Student Practicality Responses

No Aspects (%) Category
1. | Facilities 94,04 Very Practical
2. | Time 94,15 Very Practical
3. | Use 94,77 Very Practical
Average Student Response 94,32
Categories Aspects Very Practical

The value obtained according to the average practicality is 94.32, so it can be
concluded that the media is included in the category of SP or Very Practical.

c. .Effectiveness of Learning Media
The effectiveness in using these learning media can be viewed in two ways,
namely by looking at the delivery of KKM or Minimum Completeness classically
compared to the data on the pretest and posttest which apply the gain score
analysis.

1)

Classical Completeness

Classically, completeness can be seen from the percentage of the number of
students who enter the completion after using the learning media. The basis
for determining learning media is that the results obtained from the
presentation of classical completeness of students are greater or equal to as
much as 85%, so the media can be used effectively. On the other hand, the
percentage result obtained is smaller than 85%, then the media is not
effective for use. The following are the results of students' average scores on
simulation and digital communication subjects presented in Table 8.

Table 8 Classical Completion Table

No. | KKM Number of Learners %
1. | <75 3 12%
>75 23 88%
Sum 26 100

From the results of the analysis displayed in the Table, it is stated that the
number of students who entered the completion was 23 students or
equivalent to 88%. With this classical completeness has been achieved, the
learning media can be used effectively when reviewed through classical
completeness.
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2) Uji Gain Score
Student learning outcomes show improved results after pretesting and
posttesting which are carried out by calculating the gain score.  Learning
media can be declared effective if the value of the gain score obtained = 0.3
or the results are still minimal in the moderate category. The gain score is
0.70 which is included in the high category.

Table 9. Gain Score Value Recapitulation Table

N | Minimum Maximum Value | Gain Score
Value
27 0.33 0.92 0.70
Category Keep

Source: Appendix.
Based on classical completeness reaching 89% and a gain score of 0.70 with
a high category , it can be concluded that android-based learning media is
declared effective. For more details, the reader can be shown in the 17th
appendix.
4. Deployment Stage
In this stage, the learning media developed is ready to be used by teachers and
students in learning broad-based network technology lessons and can be widely
disseminated.

Discussion

Android-based learning media is developed, this is a series of processes or activities that
are carried out as an effort to provide the results of the learning media in accordance with
the development theory. The purpose of this development is to obtain practical, valid and
efficient learning media. Learning media is developed with a 4-D development model
(define, develope, desseminate, design). The development model applied was developed by
Thiangarajan listed in the book Trianto (2010:94).

The implementation of research begins with the stage of defining the problems faced in
learning which includes the analysis of needs, students, concepts and formulations about
goals. The problem found in the field is the lack of variety of learning media used. In
learning activities that take place in class, students have difficulty understanding the
lesson, this is also related to the material presented which should be delivered with the
help of the media so that there are actions and reactions in learning based on basic abilities
and indicators that have been selected in learning in achieving the objectives of learning.

In the early stages of research, it is carried out with a definement analysis or define and the
next step is the stage in designing or designing. Entering the stage of designing there are
activities, namely by compiling tests, choosing media, choosing a format that is in
accordance with the initial design or prototype with the learning media being developed. In
line with the opinion of Trianto (2012) states that the design stage is the stage that
prepares or the initial design of the media developed.

In compiling the test, an evaluation tool is needed to find out the abilities of each student.
There are two tests arranged in this stage, namely pretest and also posttest so that
researchers can see with their abilities in their knowledge. Basic competencies are used as
the basis for compiling tests.
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If the test preparation stage is complete, the next step is the selection of media to be used in
learning, namely android-based learning media. The last stage that is carried out is the
selection of formats, which consist of the arrangement in writing teaching materials,
explanations of teaching materials and practice materials, as well as the presentation of
learning objectives to be achieved.

Media development is carried out to obtain easy-to-use media. This activity can achieve
success, if two stages are carried out, namely validation of learning media and development
trials. Where in the development media validation activity there are activities to test the
level of validity of android-based media, which are tested by validators, while in the
development trial activities there are practicality test activities on android-based learning
media given assessments by teachers and students, which are followed by tests of the
effectiveness of android-based learning media.
1. Android-Based Learning Media Validation.
This activity is carried out as an effort to get the means and input submitted by
validators on android-based learning media. The validator that gives the assessment
consists of two groups, each of which consists of two validators. The first group is
media validators and the second is material validators. Data was obtained from the
results of filling out questionnaires by validators and discussions by showing the
android-based learning media . The media validator gives a validation value of 0.88
which is declared valid. Meanwhile, the material validator gave an assessment of 0.93
by being declared valid.
Based on the assessment of validators obtained from media experts and material
experts on the use of android-based learning media, it can be concluded that this media
is feasible and suitable for use in learning activities in broad-based network technology
subjects.
2. Practicality of Android-Based Learning Media.
To find out the level of practicality of android-based learning media, data was obtained
from the results of trials conducted at SMK Negeri 1 Tilatang Kamang. The practicality
assessment was also carried out with a questionnaire filled by teachers / practitioners,
namely 92.50 and by 94.32 students with a very high practicality category.
Refers to the response given by students and teachers about android-based learning
media. The overall response given explained that the use of this method is very
practical.

At the dissemination stage,socialization activities can be carried out for the first time by
applying them to broad-based network technology lessons. Dissemination is done by
promoting media in other classes that share the same subject and shared through Google
Drive. This activity is carried out as an effort to introduce android-based learning methods
to all teachers and students

CONCLUSION

Based on the results of the learning media development research that has been carried out,

the following conclusions were obtained:

1. This development research produces android-based learning media in the subject of
Wide Area Network Technology that suits the needs of students. Learning media using
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android-based learning media is presented with a material format according to the
competencies that must be achieved by students. Learning media using android-based
learning media helps students in receiving learning in class according to the existing
learning time. Learning media using android-based learning media can be used by
students anytime and anywhere when students want to repeat the lesson (learning
independently).

2. Testthe validation, practicality and effectiveness of android-based learning media as a
learning support tool, stating that learning media is valid, practical and effective.
Where the average value of all media expert validators with a value of 0.88 is included
in the valid product category and the average value of all material expert validators
with a value of 0.93 is included in the valid category. Furthermore, in the practicality
aspect of android-based learning media, the percentage of assessment by teachers
with an average of 92.50 while the average assessment by students is 94.32 so that
android-based learning media is stated to have met the practicality aspect of an
educational product. And the application of android-based learning media through the
effectiveness test stage through student learning outcomes tests, namely in the form of
pretests and posttests. The effectiveness test results state that this android-based
learning media is in the effective category
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