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Abstract—The study aims to build a mobile-based application prototype
with an Android platform for learning early cancer detection. This prototype de-
sign is emerged from data collection about the challenges faced by health work-
ers to gain knowledge about cancer. It requires mobile-based learning technolo-
gy to assist in their daily work. Based on the data gathered, an Android-based
application is developed to be used to simplify the knowledge dissemination
method and enhance the material quality by digitizing content into multimedia
formats.
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1 Introduction

Current technological developments are so rapid and have penetrated all aspects of
life, especially information and communication technology (ICT) in Indonesia. In
June 2017, around 132 million Indonesians have used and utilized the Internet with a
penetration rate of 50%, and around 126 million are active users of social media [1].
This reflects the form of technology acceptance and utilization among the Indonesian
people. Meanwhile, the total population of mobile device users reached 177.9 million
users, with a penetration rate of 67%, and around 67.5% of them were active mobile
social users. Owners of mobile devices in Indonesia spend at least 3 hours and 10
minutes every day to access the Internet via mobile phones [2].

The use of the operating system on mobile phones in Indonesia is dominated by the
Android operating system developed by Google by 74.2% at the end of 2015 [3].
Android dominance is supported by the presence of various brands of smartphones
with various price ranges that use this operating system. The price factor is one of the
factors considered by consumers in buying mobile phones [4]. Prices vary from 7
mobile phones with Android operating systems to support elements in reaching all
levels of society.

The learning process in Indonesia generally uses physical teaching tools such as
textbooks. Books that are in physical form are often affected by problems such as
paper, distribution, and logistics. The Indonesian Ministry of Research, Technology
and Higher Education also promotes electronic-based learning tools to overcome
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these obstacles [5]. The adoption of technology, especially smartphones to promote
the knowledge dissemination method is recognized as mobile learning or m-learning
[6]. This mobile-based learning has the advantage that material or instructional mate-
rial can be accessed anytime and anywhere, which allows students to participate in
activities in place and time constraints [7]. Mobile-based learning also has the capaci-
ty to increase learning motivation through participation in collaborative learning by
stimulating students through a sense of ownership of the content of active participa-
tion in various social, collaborative and cooperative activities that are all carried out
from mobile devices [8]. One of the obstacles faced in the implementation of teaching
in the health sector is the high cost [9].

One of the advantages of using mobile learning technology is that it can reduce
costs to a lower level so that it has a positive impact on health education [10]. The
implementation of mobile learning to improve health knowledge is still relatively new
and has the potential to be further developed. With all its advantages, mobile learning
applications in developing countries give a positive effect on promoting knowledge in
the health area [11].

The rapid development of mobile technology is utilized by medical personnel for
the needs of health education practices [12],[13] which is the extension of online
learning, particularly in the early detection of cancer [14]. Some preliminary studies
even show that the advanced use of mobile in the world of health can act as a tool for
detection or diagnosis [15]. The use of mobile devices as cancer detection aids is
effectively applied to overcome the constraints of distance in areas that are difficult to
reach [16]. In the study applied to active health workers regarding simple mobile
learning applications related to early detection of short message service (SMS) breast
cancer showed a significant increase in test results after the learning process [17].

Mobile applications for online learning about early detection of breast cancer in
Indonesia are emerging along with the campaign for breast cancer awareness, as well
as the establishment of October as "Breast Cancer Awareness Month". Pita Pink is a
mobile application for breast cancer early detection for iOS and Android-based plat-
form that is widely used in Indonesia. The application that is also popular is Love
Pink Breasties presented by Love Pink Indonesia Community [18].

2 Literature Review and Related Work

2.1  Mobile Learning

Mobile learning encourages technology, student, and learning mobility [19] by uti-
lizing mobile technology [20] conducted through portable handheld electronic devices
[21] and is an intelligent technology [22].

In facing the challenges of the world of education, mobile learning is one solution,
because it can be increased options for the personalization of learning and provide
many opportunities, both for formal and informal learning [23]. In addition, it is a
powerful method for attracting learning participants and enhancing the learning expe-
rience due to the quality of mobility and supporting platforms [24].
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The main benefit of mobile learning is that it can access content anytime, any-
where, and can enhance student-centered learning, as well as reduce cultural barriers
and communication between faculty and students [6]. Its presence can be an oppor-
tunity to change existing learning strategies to give students a flexible approach [25]
and facilitate collaboration between students and instructors through asynchronous
and synchronous communication techniques [26]. One thing that is no less interesting,
mobile learning provides benefits for learners, namely being able to enjoy freedom
and independence [27].

2.2 Shih's Mobile Learning Model

The aspects to recognize when implementing m-learning are the opportunities to
present novel learning, enabling adaptation to differences in user learning styles, the
impact of interactions in the community, and the influence of changes or improve-
ments in technology [28]. Other important aspects that must be considered are how
users acquire knowledge and how study activities conducted. Based on these aspects,
the mobile learning model is described in figure 1.
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Fig. 1. Shih's M-Learning Model [26]

The Shih's mobile learning model is presented to promote the learning design for
m-learning modification of the Keller ARCS (Attention, Relevance, Confidence, and
Satisfaction) motivation model [29].

2.3 CMM: LTCS Model

Location, Technology, Culture and Satisfaction (LTCS) is a comprehensive and
innovative m-Learning design model to design and build new learning platforms and
to adapt learning materials/resources for global audiences [30] This model combines
the Keller's (1983) ARCS model [29] and Shih's mobile learning model [28].
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Fig. 2. Location, Technology, Culture, and Satisfaction (LTCS) Model [30]

3 Method and Materials

International

This study developed mobile learning prototype for early detection cancer using
study literature and the ADDIE (Analysis, Design, Development, Implementation,

Evaluation) method.

3.1 Instructional Design

An instructional design methodology used to design a learning system for early de-

tection of cancer using the ADDIE framework model includes [31]:

e Analysis: The analysis phase is the phase of analyzing student data (competencies,
preferences and user needs), elaborating instructional analysis (identifying the ac-
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4

tions needed to study and applying current knowledge in a direction), delivering ef-
fective instructional goals (which are meant to define desired outcomes and meas-
ure the accomplishment of the goal).

Design: The design stage is intended to facilitate learners interaction with the ma-
terial provided, choose the appropriate course format, and compose a strategy by
blending many techniques to improve comprehension of the topic. This stage also
clarifies the purpose of the course so that behavior and results can be observed and
measured.

Development: This phase integrates technology by regulating the educational
process, making factual examples that are suitable in the material, identifying con-
tent that needs to be revised, and evaluating all content created.

Implementation: Intensify products by analyzing, redesigning, and enhancing
mobile-based learning applications so that mobile-based learning application prod-
ucts are effective.

Evaluation: The final process in the ADDIE model is the Evaluation phase. This
phase evaluates each step to ensure that all objectives are met and meet the needs
of the user. The thing that must be considered in the evaluation stage is that re-
spondents must be anonymous so that the results are objective and can be used to
improve instructional design and goals

Result and Discussion

4.1 Architecture

This application is built using the Android programming language and can interact

with a database server with a web service using JSON. The database server used is
MySQL which can be accessed by web services with APIs using PHP web-scripts.
This mobile learning is used by health worker and is connected to a web-based appli-
cation used by administrators and content specialist. The architecture is shown in
figure 3.
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The workflows are shown in figure 4. First, the administrator creates a course,
which is a particular field of science that is divided into a set of classes and topics
consisting of material and related questions. The course is then made up of topics,
learning content, and questions about the answer to test by specialist content. The
administrator then creates a class by specifying the start schedule and completion
schedule. Students who want to take part in learning must register first through mobile
apps. After registering and choosing courses and classes, participants must take a pre-
test before downloading learning materials. Then participants can discuss with the
subject content specialist and other students through the forum. Finally, the student
must complete the post-test before being able to download the graduation certificate.

Administrator Content Specialist Student
(Web Apps) (Web Apps) (Mobile Apps)

Start
Create Course Create Topic
Upload Learning Content
Create Class Create Test
Register
Login
Join Class
Take Pre-Test
Join Discussion Download, Study, and Discuss Content
Take Post-Test
Download Cerftificate

End

Fig. 4. System Workflow

4.2 The Database

The application operates a relational database for data storage and management.
MySQL database management system (DBMS) is chosen because it is open source
software and is known for its security, scalability, and has an active developer com-
munity.

4.3  Navigation and User Interface

This application consists of 12 pages consisting of splash screen, log in, signup,
forget password, home, score, certificate, course, topic, news, rules, and forum. The
navigation diagram of mobile learning prototype for early detection cancer is shown
in figure 5.

iJOE - Vol. 15, No. 2, 2019 65



Paper—Improving Early Cancer Detection Knowledge through Mobile Learning Application

Course | ‘ Topic
| B .

— —
Forget - - e —
Password Score s
 ——p pro—_ N S [n—
e —
| News
[=esa=e=] [rrescemea=]
Splash Login ' f=
H
Screen ‘ Page e ome’ =
g i
‘ = = > ==
e, ! iv _- Rules
e —n] ceiie—a-—]
Signup l Certificate l
F== —
jracacoia
Forum
-
T
j-sn-n-] Pesce s}
==Y
BN TR

Fig. 5. Navigation Diagram

Splash screen appears a few seconds after the user opens an application that shows
the application logo before the smartphone loads the login page. Users must register
before entering the home page. Users who forget the password can reset it in the for-
get password page. After logging in, the user enters the home page which consists of a
menu to the course page, news, rules, and forums (see figure 6). There is also a
slideshow on the login page to show important announcements. The course page
shows a list of courses that can be followed. If the user clicks on a course, they will
enter the course details and can start the pre-test as a condition for entering the first
learning content. The news page shows the announcement list, while the rules page
shows a list of rules for participating in learning. The forum page lists threads of dis-
cussion between participants and content specialist. Users who have completed and
passed the post-test can download certificate in pdf file format and can print it (see
figure 7).
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Fig. 6. User Interface of the Home Page
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Fig. 7. Certificate of Completion

5 Conclusion

This application is developed to fulfill the purpose of building a mobile learning
prototype for the dissemination of knowledge of early detection of cancer using the
ADDIE method. This system can be used according to its function and meet the needs
of smartphone users, especially health workers to support work.
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