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ABSTRACT

Chemical bonds are one of the basic materials and are
important in understanding the mechanisms and chemical
reactions and other materials such as stoichiometry and so on.
Chemistry bonding material is studied and understood starting
from junior high school up to undergraduate students for the
science majors at tertiary institutions. The many types of
chemical bonds that may occur in the joining of two or more
elements make the most of the learning for this material more
difficult. In this paper the research designs and builds an
application by applying the basics of chemical bonds as
learning innovations to facilitate the understanding of
studying chemistry. This application is designed using the
SDLC (System Development Lite Cycle) system development
model or system development life cycle. The SDLC model to
be used is the systematic, sequential waterfall method in
building software from this research. For the programming
language used is Java and uses the MySql Database.
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1. INTRODUCTION

The rapid development of information technology is indirectly
a demand and effort in improving the quality of education in
general and improving learning systems today [1].
Technology can improve quality and reach if used wisely in
the field of education and training, because technology and
education have a very important meaning for the economic
welfare of the community in general. Opinions from
Alisjahbana suggest that the Education and training approach
will be "just on time" and new learning techniques will be
two-way, collaborative and interdisciplinary [2].

The researchers think that mobile devices will provide many
opportunities, this is due to an increase and expansion of
technological opportunities, many technological
developments are integrated with the field of education [3].
The use of mobile devices which is very much now opens the
opportunity to use mobile devices in the education process.
The use of mobile devices in the learning process is known as
cellular learning [4]. The proposed mobile application is
designed to reduce manuals work and ease teaching and
learning in the academic field [5].

Based on this background, the writer will explain the results
of making an android-based application that focuses on basic
chemistry, this application is expected to be used as a medium
for the learning process.

2. RESEARCH METHODS
The research method used in this study uses the system
development model SDLC (System Development Lite Cyle),
the SDLC model that will be used is the waterfall method.
This model is shown in Figure 1 below :
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Fig 1 : Waterfall Method [4]

1. Analysis

The analysis phase is the stage used to find out the needs of
building a system. At this stage data analysis will be carried
out which will be taken for system requirements.

2. Design

System design consists of database design and interface
design. This stage also aims to provide an overview of the
system workflow. Database design will be done later with
conceptual, logical and physical. Interface design is done to
design a user-friendly display while for later process design
using activity diagrams.

3. Code

Code is the implementation in the form of a program or
coding to make the Design and Application Development of
Android-Based Chemical Bonding. The programming
language used is Java and uses the MySql Database.

4. Test

Tests carried out to avoid errors from the system made. If an
error occurs, the system will be repaired again until the
process results are in accordance with what is expected. The
test was conducted on several high school students. At this
stage researchers who are involved in the field of Chemistry
will participate in testing, so that the output of the results of
this application in accordance with what is expected by both
researchers and in accordance with the needs of respondents
later.

3. LITERATURE REVIEW

3.1 Basic Concepts of Application

Mobile applications are software that runs on mobile devices
such as smartphones or tablet PCs. Mobile applications are
also known as applications that can be downloaded and have
certain functions that increase the functionality of the mobile
device itself. To get the desired mobile application, users can
download it through certain sites in accordance with the
operating system they have. Google Play and iTunes are some
examples of sites that provide various applications for
Android and iOS users to download the desired application
[6]. Mobile applications can easily do a variety of activities
ranging from entertainment, selling, studying, doing office
work, browsing and so forth. Utilization of mobile
applications for entertainment is the most popular by almost



70% of cell phone users, because by utilizing the features of
games, music players, until the video player makes it easier
for us to enjoy entertainment anytime and anywhere [7].

3.2 Android

Android allows developers to create software using a
consolidated programming language to control devices
through a library developed by Google. Android is an open
source and comprehensive platform specifically designed for
use in mobile electronic devices. The Android platform has
revolutionized mobile devices from the start because it is very
open and is able to separate hardware from software that runs
on it efficiently [8].

3.3 Chemical Bond

Chemical bonding is a physical process that is responsible for
the interaction of attractive forces between two atoms or
molecules that causes a diatomic or polyatomic compound to
become stable. There are several types of chemical bonds that
may occur in the joining of two or more elements, namely:
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Each bond has its own characteristics that distinguish between
bonds. These differences generally cause differences in the
physical and chemical properties of compounds formed from
these bonds [9].

4, RESULT

The process of making this application involves the role of
prospective users among high school students. The students
involved were distributed questionnaires in stages, the first
stage was the stage of filling out the questionnaire before
making the application and the second stage was the stage of
filling out the questionnaire after the application trial. The
first stage questionnaire was conducted to find out how much
the use of the application as one of the media to increase
student knowledge in the learning process, while the second
stage was carried out how much the impact of the application
in the learning process.

Prospective user data among students is taken from several
different schools, the sample taken is 30 prospective users
among high school students. The results obtained state that

a. lon Bonding there are 87% of students still using print media as literature
and the remaining 13% are already using non-print media as
b. Covalent bonds learning media. Based on the data obtained there are 37%
¢. Covalent bond of coordination already using the Internet media in the process of learning
. basic chemistry, while 63% of students still use conventional
d. Metal bonding media in the learning process. In addition, the data obtained
e. Hydrogen bonding also shows that 33% of students have used an Android-based
) application in the learning process and 67% have not used an
f. Ligands complex Android application. Figure 2 below shows the results of
filling out the questionnaire before making the application.
Initial Q1 Q2 Q4 as Q6 a7 Q9 Q10
Y T Y T Y T Y T Y T Y T Y T Y T
RNA + V v V V V v v
MDA V + V + V + v V
AA . V. v V v 2 v v
MA V + V . + . v V.
Sy 1/ V. v v | + v v
AAM V . V v [ + V 3
RF + v v V V + v v
MW V V Vv V V V Vv V
AB + v v v | + v v
AAR V V. Vv V V + v V
SMY + + v V + + v V
ANY V V. Vv V + V Vv V
NR + + v + + + v V
AR vV Vv Vv V V V v Vv
zs + v v + + + v v
DPJ V V Vv V V Vv Vv V
REGS + V V + V + V V
DDU V Vv Vv V V V Vv Vv
YEN + v v + 2 + v v
KVG Vv V. Vv V V V v Vv
CBJ + V V + V V v v
SDP Vv v Vv V V V v Vv
DAP + V V + V + Vv V
ELR Vv Vv v V V 2 Vv Vv
MRA + V Vv V V v v
PB Vv V. Vv V V V v Vv
1P + + V 1/ V + V +
M Vv V. Vv V V V. v V
4 v v v v [ + V +
DFS Vv v v V V V v V
Total 30 O 15 15 28 1 24 6 17 13 5 25 12 18 8 22

% 100% 0% 50% 50% 40% 60% 93% 3%

80%

20% 57% 43% 17% 83% 80% 20% 40% 60% 27% 73%

Fig 2 : Questionnaire data before making the application



Based on the data above, an Android-based application was
made as a medium of learning in basic chemistry. In this
application offers several features, namely periodic tables and
chemical calculators. In the periodic table feature, it displays
chemical elements in detail and can link to information sites
like Wikipedia and YouTube. The next feature is a chemical
calculator, this feature is a mainstay feature made on this
Android application, this feature serves to see the possibility
of chemical bonds between the two elements calculated.

In Figure 3 below is the initial appearance of the application
that has been made and tested by prospective users, in this
case high school students.
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Fig 3 : Initial display applications

On the main menu, there are several options, namely the
periodic table, the chemical calculator, about the application
and exit the application. In the periodic table selection, if
selected then will display a periodic table of chemical
elements, such as Figure 4 below.
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Fig 4 : Table Periodic

In this feature, the periodic table display can be adjusted to the
needs of the user, on the interface there is a display menu for
the periodic table, whether by category or color, or if you
want to display elements of atoms or melting points or other,
it can be adjusted to the user's needs during use. In this
feature, detailed elements can be seen by tapping one of the
elements, then the element details will appear like Figure 5
below.
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- Titanium W &)

Atomic number 22
Symbol Ti
Name Titanium
Atomic weight 47.867

Category Transition metal
Group, period, block 4, 4,d
Electron configuration [Ar] 3d2 4s2
Electrons per shell 2,8, 10,2

Density 4.54 g/cm?

Melting point 1941.00 K

Boiling point 3560.00 K
Soecific heat 0.523 J/a-K

Figure 5 Element Detail

In the detailed information, you can see the Wikipedia logo
and video that will lead to YouTube videos. This is to make it
easier for users if they want to find out more about the
elements they have chosen.

CALCULATE

Fig 6 : Chemical Calculator

Chemical calculator feature which is the mainstay of this
application has a way of working combines two elements to
look at the possibility of chemical bonds formed from
elements earlier. An example can be seen in Figure 5 above.

In Figure 6 is shown the results of calculations / second
matching element to search the leash, the results indicate the
possibility of a bond formed by the two elements that have
been incorporated. The existing results can be seen detailed
information by tapping one of the lists of results displayed, it
will look like Figure 7 below.

Name Jxide, penta-

Fig 7 : Detailed Chemical Bond Information



Applications that have been made tested on prospective users,
in this case are high school students in several schools.
Application  trials were followed by distributing
questionnaires to students, and the results of distributing
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questionnaires to students expressed satisfaction with the
application and were very helpful in the learning process.
Applications can also be used as one of the learning media on
basic chemistry at the high school level.
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Figure 8 Questionnaire After Application Testing

The picture above is the result of distributing the
questionnaire when testing the application. In the
questionnaire all users (in this case high school students) feel
very satisfied with the application that has been made, both
from the interface, features on the application and information
obtained as material for learning chemistry in schools.

Making this application aims to help users, in this case
students in understanding basic chemistry learning material.
This learning media is one of the interactive learning media,
which according to [10] interactive learning application is a
program that packs a computer-assisted learning method that
can provide a response back to the end user (students) of what
has been inputted to the application. This is also in line with
research [11] which states that the presence of mobile learning
using smart phone electronic media is intended as a
supplement to existing learning and provides opportunities for
students to learn themselves about material that is not well
mastered in anytime and anywhere.

The use of the application as a learning medium has been
carried out by several researchers, in research conducted by
the Mobile Edugame Design [12] aims to be one of the
learning innovations in the introduction of atomic bonds in
chemistry for high school students, as well as Android
Application Development as a medium for learning
mathematics in the three dimensional material for high school
students in class X [13] which aims to assist students in
understanding mathematics in school by using the application.

During the trial, students were very interested in using the
application, the results of this study are consistent with
research conducted by [14] which states that the majority of
elementary school students in Taiwan have a cellphone, it
would be more fun for students if they could use their
cellphones to study this problem.

5. CONCLUSION

The process of making an application, carried out filling out
the questionnaire to students before and after the trial
application. The results of the questionnaire before using the
application stated 63% of users have not used the application
as a learning medium. after conducting a trial of this
application, the results of the questionnaire stated the
conclusion that the application was very helpful and
interactive in its use.

In further research, it is expected that the features of the
application can be complemented by a bonding image and the
appearance of the application can be improved to make it
more convenient to use.
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