AKSIOMA: Jurnal Program Studi Pendidikan Matematika ISSN 2089-8703 (Print)
Volume 9, No. 4, 2020, 1086-1098 ISSN 2442-5419 (Online)

DOI: https://doi.org/10.24127/ajpm.v9i4.3138

ANDROID-BASED MOBILE LEARNING APPLICATION AS A LEARNING
EXERCISE FOR STUDENTS

Ayu Faradillah'", Diar Fadilah?

12 Department of Mathematics Education, Universitas Muhammadiyah Prof. DR. HAMKA,

Jakarta, Indonesia.
*Corresponding author. JI. Tanah Merdeka No.20, Rambutan, Ciracas, Jakarta Timur

E-mail:  ayufaradillah@uhamka.ac.id 1
diarfadilah98@gmail.com 2

Received 04 October 2020; Received in revised form 10 December 2020; Accepted 27 December 2020

Abstract

This study aimed to develop a mobile learning application as a learning exercise for students in Mathematics
learning. The research method used was the Research and Development (R&D) with a Four-D (4D)
development model. This study utilized a questionnaire to analyze students’ needs for mobile learning
applications in Mathematics learning, which was filled out by 101 students. The analysis was performed
using the Rasch Model. The results of the analysis show that students need applications to help the learning
process such as collecting assignments that can be done anywhere and at any time as well as features
equipped with mathematical symbols to smooth the discussion with teachers and classmates. Therefore, the
design of the mobile learning application developed has a database that is divided into 2 local hosts,
including those for teachers and students. The database can connect teachers and students, and students can
complete assignments anytime and anywhere, and write mathematical symbols. Based on the results of the
study, the Cadudasa mobile learning application received a feasibility assessment by media experts with a
percentage of 84% in the good category. Student responses to the Cadudasa mobile learning application
were 86% in the very good categories. The results of this study indicate that the Cadudasa mobile learning
application is considered appropriate to being used as a medium of learning in schools
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Abstrak

Penelitian ini memiliki tujuan untuk mengembangkan aplikasi mobile learning sebagai learning exercise
bagi siswa dalam pembelajaran matematika. Metode penelitian yang digunakan adalah Research and
Development (R&D) dengan model pengembangan Four-D (4D). Penelitian ini menggunakan angket
analisis kebutuhan siswa terhadap aplikasi mobile learning dalam pembelajaran matematika dimana total
siswa yang mengisi angket sebanyak 101 orang. Analisis dilakukan dengan menggunakan Rasch Model.
Berdasarkan hasil analisis diperoleh bahwa siswa membutuhkan aplikasi yang dapat membantu proses
pembelajaran seperti pengumpulan tugas yang dapat dilakukan dimanapun dan kapanpun serta adanya
fitur simbol-simbol matematika yang memudahkan untuk berdiskusi dengan guru dan teman sekelasnya.
Sehingga, desain aplikasi mobile learning yang dikembangkan memiliki database yang dibagi menjadi 2
localhost yaitu untuk guru dan siswa, database tersebut dapat terkoneksi anatara guru dan siswa, kemudian
siswa dapat menyelesaikan tugas dengan waktu kapanpun dan dimanapun, dan dapat menuliskan simbol-
simbol matematika. Berdasarkan hasil penelitian, aplikasi mobile learning Cadudasa mendapatkan
penilaian kelayakan oleh ahli media dengan persentase 84% dengan kategori baik. Respon siswa terhadap
aplikasi mobile learning Cadudasa mendapatkan hasil 86% dengan kategori sangat baik. Hasil penelitian
ini menunjukan bahwa aplikasi mobile learning Cadudasa dinyatakan layak untuk dijadikan sebagai media
pembelajaran di sekolah.

Kata kunci: Android applications; learning exercises; mobile learning; Rasch models
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INTRODUCTION

A review of some relevant
research reveals the potential benefits
and challenges of using mobile devices
in learning. Some of the benefits of using
mobile learning technology include; (a)
there are no barriers to geographic
boundaries because learning can occur
anywhere and at any time, (b) help
students develop didactic self-centered
learning, (c) facilitate  efficient
communication mechanisms for
discussion in learning and to support and
review content between teachers and
students (Kumar & Mohite, 2018).
Mobile learning is learning that is
performed through the utilization of a
mobile device like a PDA (Personal
Digital Assistant), cell phone, portable
video player, Tablet PC, or other devices
that can connect to the internet (Lavin-
Mera et al., 2010). Mobile learning can
be utilized to develop learning pedagogy
that can be applied in various
environmental contexts and subject area
contexts with internet connectivity
(Crompton, 2017). At present, the use of
mobile learning can fill the gap of
traditional learning through its special
features (Basaran & Haruna, 2017).
Mobile learning can also facilitate the
learning process and improve students’
interest in learning along with the change
in learning styles from conventional to
modern learning (Lynnette & Cabanban,
2013).

Currently, mobile learning is
widely known among academics
because it can carry out daily learning
and tasks more flexibly and comfortably.
Various educational institutions have
implemented mobile learning globally to
deliver learning anytime and anywhere
in different ways. (Al-Emran et al.,
2016). Teachers and students can
provide and complete learning tasks in a
short duration using mobile learning (Al-
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hunaiyyan et al., 2017). And, based on
the research it is known that students
who get learning using e-learning media
with the guided discovery method have
an average score of learning
independence that is superior to students
who only get learning using the guided
discovery method (Lu’ulilmaknun &
Wutsga, 2018).

Some previous studies have been
conducted on the development of mobile
learning applications, such as research
conducted by Chung and Khor on
developing and implementing Mobile
Learning Initiatives through the Mobile
Learning Research Group (MLRG) to
provide distance learning experiences at
WOU (Wawasan Open University)
(Chung & Khor, 2015). Furthermore, a
study was conducted by Calimag et al.
regarding the application of the
Ubiquitous learning atmosphere using a
mobile learning application (Calimag et
al., 2014). Besides, a study was
conducted by The Family Math Project
Team on developing the Go Math! for
solving Mathematics problems
(Alexander et al., 2010). Then,
Rachmawati et al. conducted a study
about developing a mobile learning
application based on character education
with a contextual approach to vocational
students (Rachmawati et al., 2020).

Those relevant studies obtained
research results in the form of a WOU
mobile learning application that aims to
provide real-time interactive learning
(Chung & Khor, 2015). Furthermore,
Calimag developed an application by
applying the ARCS (Attention
Relevance Confidence Satisfaction)
learning model to encourage and
maintain student motivation to learn
(Calimag et al., 2014). Meanwhile, Go
Math! application implements a game
and a story to provide the impression of
fun and interesting Mathematics
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learning. This application was developed
to support students in solving
Mathematics problems related to daily
activities in the family environment
(Alexander et al., 2010). The study
conducted by Rachmawati et al., (2020)
generated the Math-Cha mobile learning
application which consists of material
and evaluation by integrating character
education and is presented contextually
to support the revitalization of vocational
education. Based on the relevant studies
above, no research has developed and
utilized mobile learning as a learning
exercise for students that can be carried
out flexibly and not limited by time and
space, As well as the analysis conducted
by the research, the fact that students find
it difficult to deduce in solving math
tasks remotely.
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This study focused on developing
mobile learning media based on the
Android operating system which is
utilized to access distance learning. This
research aimed to develop mobile
learning application features to facilitate
remote learning exercises.

METHOD

This type of study was Research
and Development. The model used was
the development of the 4D (Four-D)
model consisting of four main stages,
including: Define, Design, Develop, and
Disseminate. (Thiagarajan, 1974). In this
study, the research and development
process only through three stages, there
are define, design and develop. A
description of the model is presented in
Table 1.

Table 1. The stages of the 4D development model.

No Stages

Definition

1 Define

Activities to determine and define needs in learning activities to

collect various kinds of information associated with learning
media, including initial analysis, student analysis, concept
analysis, and analysis of learning objectives.

2 Design

Activities to make design of mobile learning application that will

be developed. This activity includes selecting media, appropriate
format and make an application design.

3 Develop

Activities to create and produce media, that later is subjected to

validation tests by experts and followed by product improvements.

4 Disseminate Activities to instructional materials reach their final production
stage hen developmental testing yields consistent results and
expert appraisal yields positive comments.

The location of the research is
SMAN 106 Jakarta. The research subject
were 40 students class X and XI. The
instruments used in this research were
expert validation sheets and
questionnaire responses of students
towards the mobile learning application.
The data obtained were quantitative and
qualitative. Quantitative data were the
scores obtained from the validator and
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students, which were ranged on a scale
from 1 (strongly disagree), 2 (disagree),
3 (agree), and 4 (strongly agree)
(Rachmawati et al., 2020). Meanwhile,
qualitative data was in the form of errors,
suggestions, and comments. The results
of the assessment from expert validation
were used as the basis for product
improvement before being tested.
Furthermore, the results of the
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questionnaire responses of the students
were used to determine the feasibility of
the developed Android-based mobile
learning. The results of the expert
validation test and student responses
were calculated using the average score
formula (1).

P =Lx100% (1)

P is the percentage value, f is the result
of a per-indicator assessment, dan N is
the maximum value per indicator
(Amirullah & Susilo, 2018), which is
then categorized in accordance with the
interpretation. The percentage ranges of
the results of the validity and feasibility
tests are presented in Table 2.

Table 2. The percentage range and
category of mobile learning.

No Pe;c;:;gge Category
1 85%<P< 100% Verygood
2 T75%<P< 85% Good
3 60% <P <75% Fair
4 P <59% Not good

RESULTS AND DISCUSSION

The results of the development
research that had been conducted to
develop and generate an android-based
mobile learning application called
Cadudasa have several steps taken,
including define, design, and develop
which are described as follows.

Define

In the stage of define, several
analyzes were performed including
initial analysis, student analysis, concept
analysis, and analysis of learning
objectives. The initial analysis was done
by conducting observations and
interviews with the vice-principal,
Mathematics teachers, and students at
State Senior High School (SMAN) 106
of Jakarta. The observations and
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interviews show that the learning method
remained using conventional learning
and did not utilize existing learning
media. The learning media used by
teachers have mostly printed books and
Microsoft PowerPoints, while for
assignments and examinations, SMAN
106 Jakarta sometimes used SiPintar
media developed by the Education
Office. The use of SiPintar e-learning
requires a computer or laptop with an
internet network to maximize working
on the assignments. In addition, the
results of interviews with students show
that most of students collected
assignments via e-mail or directly to the
teacher. The previous research shows
that the use of mobile learning in
conventional learning can make learning
time more flexible and make it easier to
collect assignments (Astuti et al., 2019).
The wuse of mobile learning in
mathematics learning greatly affects
student learning outcomes, Research that
has been conducted to measure the
effectiveness of learning using mobile
learning has resulted in 85.94% positive
results and 84.38% of students feeling
motivated (Nasir & Nirfayanti, 2019).
The main purpose of enabling learning
using mobile learning is education,
instead of entertainment, and not all
about the presentation of the media
(Calimag et al., 2014). Therefore, it is
necessary to develop learning media that
can assist and combine the distant
processing and collection of tasks in the
form of an Android-based mobile
learning application, in addition to
providing new methods and atmosphere
in the learning process. (Grant, 2019).
Student analysis was carried out
to determine students’ needs in the use of
learning media of android-based mobile
learning. The researchers distributed a
questionnaire instrument that consisted
of 24 statements and divided into 3
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indicators to 101 students in SMAN 106
of Jakarta. The data were analyzed using
the Rasch Model (WinSteps). Rasch
Model was used to produce relevant
statistical analysis which provided
information to the researchers on the
problems data obtained to compile and
evaluate (Azka & Faradillah, 2020;
Rahayuningdewi & Faradillah, 2020).
The assistance of WinSteps software
produced Rasch output that was
consistent and accurate (Hadi &
Faradillah, 2019). The results of the

MEASURE Person - MAP - Item
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Rasch output model in this study is
shown in Figure 1. The figure show
subjects’ scores and the relative
difficulty of items on calibrated Rasch
scales. The left side of the plot shows the
participants’ responses, while the right
side of the plot shows the item difficulty
level. The highest peak shows the
highest level of participation by the
respondent on the most difficult
statement items and the lowest
participation rate is shown at the bottom
of the plot (Lamb et al., 2012).

Statements that are difficult to accept

Statements that are easy to accept
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Figure 1. Wright-maps of students’ need analysis.

The results of the analysis show
that the statements that did not show
student interest in mobile learning were
I5, which was a statement that students
are more interested in completing the
task by having a direct discussion.
Students felt difficulty in completing
assignments remotely or using learning
media. They felt difficult to discuss and
communicate directly with their teachers
and classmates. The ease of
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communication on mobile learning can
facilitate more active interactions
between teachers and students (Kim et
al., 2013). Meanwhile, the statement
showing that students need mobile
learning in learning was 114, stating that
the addition of the function of
mathematical symbols can help students
to communicate with teachers and
classmates easily, as communication is
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essential in a learning process (Parvez et
al., 2019).

Concept analysis was performed
by observing and analyzing several
existing learning media that are used in
learning with the principles of ATM
(Observe, Imitate, and Modify). One of
the analysis of learning objectives was to
meet the students’ needs to use Android-
based mobile learning media. The
learning media developed was expected
to be able to assist students and teachers
to complete assignments anywhere and
anytime, as well as facilitate remote
Mathematics learning (Calimag et al.,
2014; Erkollar & Oberer, 2012; Kearney
& Maher, 2013).

Design

This stage serves for designing
the mobile learning application that was
developed. The application was
developed based on the results of student
analysis to develop applications that suit
their needs and usability. Mobile
learning development must be based on
the principles and provide solutions to
existing problems by developing a
mobile learning application as a solution
to these problems (Calimag et al., 2014;
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Khanghah et al., 2012). The mobile
learning application developed was
made based on the needs of the learning
process (Chung & Khor, 2015). The
features contained in the mobile learning
application such as in this Android-based
mobile learning application called
Cadudasa was designed to have a
database that is divided into 2 localhosts,
which is for teachers and students. The
database can connect teachers and
students as well. This connectivity
enables collaboration between teachers
and students (Kearney & Maher, 2013).
This mobile learning application also has
features that can generate assignments,
material, and answers, in the form of
documents and figures. Questions and
material can be accessed by students and
they can upload the answers to the
assignments. In this application, the
teacher can also review the results of
student assignments and provide the
scores.

The home menu display for
selecting teacher and student sections, as
well as the teacher’s view for creating
assignments, are presented in Figure 2.

Matematika 1

Fungsi Eksponen

PILHFILE  Nama File

BUAT TUGAS

Figure 2. The Home Menu and Menu for creating assignments.

In this Android-based mobile
learning application, the teacher can
create a class by writing the class name
and class code. The class code is
determined by the teacher to make it

easier for both teachers and students to
remember the class code that has been
set. Students can access the class by
using the class code shown in Figure 3.
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Create New Class Input Class Code

CREATE CLASS

Figure 3. Class input display.

Furthermore, students can access
teaching materials by downloading
documents that have been uploaded by
the teacher.

This  Android-based  mobile
learning application was developed and
designed using Adobe Experience
Design software, CoreIDRAW 2019,
Android Studio, and assisted by the
NoxPlayer android emulator.
CoreIDRAW was used to design the logo
and background for the mobile learning
application. The logo of this android-
based mobile learning application is
presented in Figure 4.

CADUDASA

—_—

Figure 4. The logo of the android-based
mobile learning application of
Cadudasa.

The Cadudasa logo means that
mobile learning media is an effort to
create a bright future for education. The
word Cadudasa is taken from Sanskrit
which means brilliant.

Develop

At this stage, the activities
performed were create the initial product
of Cadudasa Mobile  Learning
Application, validation tests, product
revisions, and product trials on a small
scale. The process of making a product,
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using web-hosting and assisted by
Android studio software to complete
programming. Then the validation test of
the Android-based mobile learning was
performed by three experts who were
deliberately selected from each field
related to the Cadudasa mobile learning
application, including 1 lecturer of
Mathematics Education of UHAMKA, 1
Mathematics teacher at SMAN 106 of
Jakarta, and 1 programmer of PT. Nityo
Infotech. The results of the validation
test were used to determine the eligibility
of the experts which would then be tested
on students (Apsari & Rizki, 2018). The
product was tested on 40 students in
terms of several aspects, including
graphic, button function, and media
aspects (Apsari & Rizki, 2018). The
results of the validation of each expert
are presented in Table 3.

Table 3 shows the assessment of
expert validation on the Cadudasa
mobile learning application media in
terms of several aspects. First, the media
efficiency aspect received a result of
86% with a very good category, Then,
the button function aspect received a
result of 83% with a good category, and
the graphic aspect received a result of
83% with a good category. Overall, the
quality of Cadudasa mobile learning
media was assessed by 3 media experts
with an average percentage of 84% in the
good category. Based on these results, it
can be said that the Cadudasa mobile
learning application can be an alternative
solution to several issues in the distance
learning process. The solution is
presented using media in the form of a
mobile learning application (Khanghah
etal., 2012; Kim et al., 2013).

The suggestions from experts on
the  Cadudasa  mobile  learning
application as a whole included: (1) the
addition of several buttons to make it
easier to use applications such as the
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back button. Application details should
be clarified more so that users can use the
application more easily. The application
Is good, but some improvements need to
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be carried out to make it even better, (2)
There are some bugs in some cellphones.
Backsound can be added when starting
or while using the application.

Table 3. The test results of expert validation on the Cadudasa mobile learning application

Items by % Category
Media Efficiency

The application is easy to install and uninstall 3,67 92% Very Good
Creativity and innovation in the learning media 3,67 92% Very Good
Effective use of application storage space on the 3,33 83% Good
smartphone

Ease of collecting assignments in the program 3,33 83% Good
Ease of interacting with the program 3,00 75% Fair
Ease of log in and log out of the program 3,67 92% Very Good
Ease of understanding button structure 3,33 83% Good
Total 3,43 86% Very Good
Button Function

Ejtst%r?f using the function of the file attachment 3,33 83% Good
The precision of the button reaction 3,33 83% Good
Suitability of background selection 3,33 83% Good
Total 3,33 83% Good
Graphic

Suitability of size selection 3,00 75% Fair
Suitability of size and font selection 3,67 92% Very Good
The attractiveness of the menu 3,33 83% Good
Suitability of color 3,33 83% Good
Suitability of image selection with menu 3,33 83% Good
Total 3,33 83% Good
Subtotal 3,38 84% Good

Furthermore, related to the
validators’ suggestion that (1) there is no
button in the application view to smooth
the use of the application, the application
view was then being revised. Then, a
direction sign was added to be used as a
button which is useful to facilitate
application use. In addition, some bugs
were fixed in the application. The
revision results can be seen in Figure 3.

Following the revision of the
application, it was then tested on a small
scale to 40 students. It was informed
through a link and students could install
the  Cadudasa  mobile learning
application on an Android-based
smartphone. They were also given a
guide to use the application and then they
responded to the instrument using
Google form.
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Figure 3. Revision by adding a button.
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Table 4. The results of the feasibility test for the Cadudasa mobile learning application

Items X % Category

Media Display

The design of the Cadudasa mobile learning application 3,38 84% Good

is attractive

Selection of the background is attractive 3,68 92% Very Good

The layout of each button and function are easy to use 3,38 84% Good

The choice of colors and fonts is clear and easy to read 3,63 91% Very Good

The language used in the application is easy to 3,58 89% Very Good

understand

The display of content and assignments is easy to read 3,30 83% Good

Total average 3,49 87% Very Good

Button Functions & Application

Function buttons can be used properly 3,50 88% Very Good

The button structure is easy to understand 3,48 87% Very Good

The image icon in the application is easy to understand 3,35 86% Very Good

The use of the attachment tool can make it easier to 3,35 84% Good

collect tasks

Materials and assignments are easy to access 3,38 84% Good

Applications are easy to install and uninstall 3,55 89% Very Good

Total average 3,43 86% Very Good

Application Usability

The application is easy to understand and use 3,58 89% Very Good

The application encourages me to be more active in 3,25 81% Good

completing tasks

The application encourages me to discuss with my 3,20 80% Good

friends in completing assignments

The application can assist me in completing tasks 3,40 85% Good

The application motivates me to complete assignments 3,30 83% Good

on time

Total average 3,35 84% Good

Subtotal 3,43 86%0 Very Good

Table 4 shows the students’ of media display received a result of 87%

responses regarding the Cadudasa with a very good category. Then, the

mobile learning media application in
terms of several aspects. First, the aspect
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button function aspect received a result
of 86% with a very good category. The
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last, the aspect of media functions
received a result of 84% with a good
category. Overall, the quality of
Cadudasa mobile learning media as seen
from the responses of 40 students
received an average percentage of 86%
in the very good category. This
application was made based on students’
needs and was used as an alternative
distance learning solution. Therefore, it
can be considered that the Cadudasa
mobile learning application can be
accepted by students and used properly.
The  Cadudasa application  also
encourages student motivation in
learning. The system of the mobile
learning application has made them more
active in learning (Chen et al., 2016;
Khanghah et al., 2012).

This research has produced an
application that can be used for mobile
learning. The name of that application is
Cadudasa. The development of the
mobile learning application provides
good response in society because the
majority of people utilize smartphones.
They can easily access mobile learning
applications anywhere and anytime. And
based on the initial research, students
need a medium that can help the distance
learning process. By utilizing the widely
used Android operating system with the
simple and attractive design of the
Cadudasa mobile learning application,
students can be easily used it to work on
their assignments and materials created
by teachers to help the learning process
for anywhere and anytime. This
application still has much to do with
further development to add several
features, one of which is a feature for
discussion.

This research is in line with
Chung & Khor's (2015) research on
making mobile learning applications that
can be accessed easily in real time
distance  learning, then research
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conducted by Rachmawati (2020) on the
existence of learning materials and
questions or tasks that can be accessed
by students, the difference with this
research is that the material and
questions in this application can be
updated as needed.

CONCLUSION AND SUGGESTION

The results of assessments
performed by experts and trials carried
out on students show that the Cadudasa
mobile  learning  application s
considered effective and feasible to be
used as an alternative solution and can be
used for efficient distance learning. This
application can be utilized for
assignments that can be done anytime
and anywhere using the internet
connection by the teacher and students.

The suggestion for the Cadudasa
mobile learning application is that it
needs to be tested on large-scale teachers
and students to obtain responses and
suggestions for the development of more
optimal learning media. Besides, the
Cadudasa mobile learning application
needs to be developed and added with
supporting features in other learning to
make the process of distance learning
easier. The last, it needs to be further
developed so that it can be used in
various operating systems.
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