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The purposes of this research are: 1) To develop Japanese learning applications on the
Android operating system using the Information Flow Diagram in the design, 2) To measure the
quality of Japanese language learning applications on the Android operating system using the
Information Flow Diagram in the design, 3) To study the learning achievement of users of
Japanese language learning applications on the Android operating system using the Information
Flow Diagram in the design, 4) To evaluate the user satisfaction of Japanese language learning
applications on the Android operating system using the Information Flow Diagram in the design.
The purposive sample are: 1) 3 Application Development Specialists and 5 Japanese Language
Experts to evaluate the performance of an application, 2) 45 personnels and families of the 102"
Signal Battalion to use the application of Japanese language learning on the Android operating
system for 3 months. This research use: Japanese Language Learning Application on Android
Operating System Using Information Flow Diagram in Design, Application Performance
Evaluator, Evaluation forms of achievement and the student satisfaction rating. The research
methods consist of: 1) to study previous research papers, theories, theories involved, 2) to analyze
documents, concepts, theories, and related research to present a conceptual framework for this
research, 3) to develop and find out the effectiveness of Japanese language learning applications
on Android using Information Flow Diagram in design, 4) the data are analyzed by using basic

statistics, mean and standard deviation.
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This research has introduced the Information Flow Diagram (IFD) in the design. The
concept of Information Flow Diagram (IFD) is acquired from Associate Professor Dr.Paniti
Netinant together with the project studies under the principles that diagrams and gathered requests,
system outputs, and actions occurred in each stage of the system. The Information Flow Diagram
(IFD) shows the relationships overview of each screen, describes the process of working on each
screen as well as the data received and the results, the interfaces, and an information flow diagram.
There are defining the work processes and information required to interact with the user to use in
the design. The main system will be relatively separated from each screen, then explain to the
main as well as the data, the results, and the actions that occur within each screen. The symbols
used in the Information Flow Diagram (IFD) includes four sections: a user interface, a process

data and information flows, and data stores.

This research can be applied to other applications in learning foreign languages. Other

than Japanese, such as Chinese, Korean, and Asian languages. This will make Thai people more

capable of communicating with foreigners.
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<108 - Developed using Objective-c
*Android - Developed using JAVA

Native e e

Mobile App

*Developed using typical web development technology -
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* Accessed through the browsers on the device
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= . within the app itself). Framework like Phone
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Mobile App
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* View size of the Web page fit to the real-estate of the

+ Accessed through the browsers on the device
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2.4.1 199IMINAMIIZUY SDLC (System Development Life Cycle)
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2.4.1.3 N1599nNLLUY (Design Phase)
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2.4.1.4 013 11114 (Implementation Phase)
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Abstract. At present, many Thai people are interested in learning Japanese language, but they do not have time to study at a leaming center. There are many

levels of the Japanese language learning. The begii level of Jap ! nsnmdufﬁcuhmlamhylhcmselvmﬂnspwpmsensmemnccpuof
modeling, a structural design pattern for the mobile lication and tech gy of a self-learning. The i ional media design is significant for the
design and development of educational systems based on soft i 1 s and hods. There are several methods and models available in the

system design. However, no model is designed for a mobile Japanese Iangungc Iammg It is important to express the concept of the database, the flow of
information, and the graphic user interfaces explicitly in the design. The design could make the users easily comprehensive and correctly effective and efficient.
This research shows a design of Jap I learning applications on the Android mobile operating system using the Information Flow Diagram (IFD)
technique. The concept of IFD is acquired from Associate Professor Dr Paniti Netinant with the project studies under the principles that di and gathered
request, system outputs, and actions occurred in each stage of the system. The IFD shows the relationships overview of each screen, describes the process of
working on each screen as well as the data received and the results, the interface, and information flow. The IFD defines the work processes and information
required to interact with the user to use in the design. The primary system will be relatively separated from each screen, then explain to the main as well as the
data, the results, and the actions that occur on each screen. The symbols used in the IFD include four sections: a user interface, a process data and information
flows, and data stores. This research can be applied to other applications in leaming foreign languages such as Chinese, Korean, and Asian languages.
Eventually, this application could make Thai people more capable of icating with the forei

Keywords— IFD, IntFD, Information Flow Diagram,Interface Flow Diagram Japanese Learning Application,Software Design,Mobile Learning

INTRODUCTION

In today's society, learning foreign | to everyday life. It is an imp tool in ¢ ication, education, the
pursuit of knowledge, occupation, understandmg the culture and vision of the global community. Being able to speak more than the
native language could recognize cultural diversity and bring friends, as well as cooperation with other countries. It also helps students to
understand themselves and others better. This could potentially make the person learn and understand 1he dnffemnca of Innguage and
culture, traditions, social though ics, politics, administration, and good attitude d forei in
Thailand is one of the most mlponam languages to the sludy Studying Japanese language could help developmg ‘the countries. The
instructional media used in leaming and in education system is also important. The device used as an instructional media could help the
leamers understanding the lessons better. The study has been developed to suit modemn and current situation. The instructional medias
thal are nvzulable on lhe computer network will be the most important part of the system. Therefore, nowadays, the study will be
& h an ic media, for i CD-ROMs, the Internet, the Intranet, an Extranet, TVs and satellites. Electronic
leamning (E-learmng) is the use of a communication technology as an instructional media of learning. It can promote learning with
effectiveness and availability through the network system. On the other hand, classroom learning method is limited to study in a
structured classroom. The learners must spend travelling time and expenses to get to the classroom. With the technological advances,
the researchers have foreseen the significance of instructional media design. Technologlcal advances should be applied in developing
instructional media 1o be modern and pracncal At the present, people have i gly ired news inft ion via mobile devices,
such as a smartphone due 10 the operating principle of a portabl p and the support of the mobile devices on the operating
systems such as i0S, Android and Windows phone. The aims of research are to have the problem-solving concept that the learners can
improvingly memorize textbooks, have more knowledge, communicate in daily life, and leamn anywhere with a mobile device.
Therefore, the design of the prototype structure of a Web-Based mobile leaming media for an education is d wh the
principles, methods and tools of a design call Information Flow Diagram (IFD) are applied. The concept of IFD is acquued from
Associate Professor Dr. Paniti Netinant together with the project studies under the pnnuples that diagrams and gath

system outputs, and actions occurred in each stage of the system [1]. The system is emphasized to be mostly communicated
with the users by describing into the form of symbols used to represent the overall system environment, to describe how processes
that will occur in each stage, and to show how information flow will operate when the users interact and respond with the system.

4

RELATEDWORK

M-learning - Nowadays, during the Information Era, people are trying to optimize their time in their life because they have been
travelling a lot. In the past years, people went from reading paper-based books in their home or a library to utilize electronic learnin



and reading in the park or public transportation. We talk about a big amount of information flow which is flying
around such as Big Data which comes to the forefront in e-Leaming. The trend in the commercial companies and
education institutions for example is moving very fast to e-learning. as this approach is opening a lot of
opportunities for staff and students development with a proper balance between expenses (less travel costs, less
time) and resources. This will engage more learners to online education. We hear more and more about m-Learning
which follows the boost of mobile device development. People prefer small computing gadgets over relatively
bulky laptops mainly for their portability. For this reason, m-Learning started to be atrend and we expect to
rapidly grow in the next year [2]. With this expectation. new applications with advanced features in online education
will overflow the market in the future. As a result, people could easily access the e-Leamning platform. E-Learning
will be more widespread as people will be able to make use of it on the go. As times seems to be compressed.
people are travelling more and their natural tendency is to use the time in their benefit. In addition. Social Networks
should not be neglected. It is an opportunity of live communication between people. Social Networks can become a
strong amplifier as they are means of direct communication with users and potential users [3]. One of the best
examples of this trend is Twitter. This social media network has been ranked #1 in the list of Top 100 Tools for
Learning for 7 vears in a row since 2009, This trend will lead to an increase of level of education for the people. due
to m- Learning accessibility. There are millions of apps already in Google Plav and Apple App Store ready to be
downloaded and used [4]. E-Leamning. the actual trend in education which is growing. gives time a new scale
enlightens travel. saves costs and gives the chance for betfer education to much more people. In a specific case, m-
Learning is becoming much stronger and it is a clear trend for near future because the platform comes with additional
values: portability and availability via mobile apps ready to be used on your smarfphone or tablet [3].

Information Flow Diagram (IFD) - The researchers therefore have evolved M-Leamning Technology fo create a
Japanese Leamning Application on Mobile System. The principles from IFD applied to a design instructional media
design of application structure are firstly required. There have been varieties of popular tools for the system design. A
good system would consist of practical principles and tools used for the design. None of any systems have been the
best ones. However, the designer must design the system to be consistent with the requirement of the users as
much as possible. IFD is the diagram of information flow and is the tool used for prototype structural design of an
instructional media. It 15 the user-focused design under simple system communication. The nature of operations for
each process is used for descriptions in alphabetic statements. Besides the users can easily understand, the designer
can easily understand the system structure as well. This design structure 1s applied to develop the design of user
interface for the users. It is called the Interface Flow Diagram (IntFD) which is the diagram used to show interface
information flow in the user communication level to determine essenfial work processes and information for any
reaction with the users. helping in understanding of the system overview. enabling to predict on what will be further
happened upon interactions of the users in the system. and resulting in verifiability of the flow of any instruction
information. Titiya Chomngern and Paniti Netinant [6]. IFD is a diagram that shows the relationships overview of
each screen. describes the process of working on each screen as well as the data received and the results, the interface,
and an information flow. They define the work processes and information required to interact with the user to use in
the design. The main system will be relatively separate from each screen, and then explain to the main as well as the
data. the results, and the actions that occur within each screen. The symbols used in the IFD includes four sections: a
user interfaces. a process data and information flows, and data stores. An IFD layer is composed of systems as the
following:

User Interfaces - User interface shows for the user interfaces on a screen of each process. This describes the main data
input and overall results i screens. It must include the number and the name of the screen specified by the user
interface. Rectangles will represent as a sign. Names and numbers are the description contained inside.

Processes - The process shows workflow in the system. From the processes of their respective in the system such as
the process. one process displays the flow of the command data between users and screens will display the user only.
which will help reduce the memories of the relationship for the individual process in the system.

Data and Information Flows - Data flow represents the orders of a sequence of interactions of users. A transmission
between user interfaces is used to display as the symbol of the arrows. The arrows direct to the destination of the
process. A sentence describes information and processes.

Data Stores - The data store is represented by a symbol. The database is associated with any user interfaces of each
SCIeen.

Each screen uses and interacts the data from database. It uses a symbol table specified by the number. However, it
must be unique
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Symbols Meaning Example

The symbol this represents the VA

first screen and describes the

having a start

button
components of the screen.
P and Info
User Interface
[ Grammar Lesson

The symbol need to store data.

Data Store
A symbol used to represents data Next

Dita Flow and the order of the User.

: Symbols used in the Information Flow Diagram (IFD

OUR APPROACH

The principle for suggestion of our guideline is to use IFD in designing profotype structure of a Japanese Learning
Application on Mobile System. The concept can be classified into four significant elements as follows.

Semantic - IFD is the diagram showing the flow of information. It is the new tool used for designing a prototype
structure of a Japanese Learning Application on Mobile System The system is designed under a designing guideline
consisting of emphasis on the direct system communication of the users. a simple system understanding by the
designer, and designing in a consistency with the user requirements. An Alphabetic statement is used in a design to
describe a system operation. The system complication can be reduced. This design can help in reduction of number of
symbols used in the system design. According to the design of IFD, it can be applied to design Interface, the IntFD
expressing graphic user of each process interfaces.

Symbols - The symbols of relationship among pages. users. and database used for a prototype structural design of the
system are clear. simple. and not excessive. An information association is used as communication aid for each
Process.

Users - The users can directly communicate with the system which is usable upon the requirement by
communications in the forms of the representative symbols. The users can interact with each page without logging
the reguirement needed for passing through other inactive pages. The learner could understand and learn without
any obstacle.

Case - A prototype structure is designed using the [FD Tool a real design of a Japanese Leaming Application on
Mobile System. The designing principle is that the system can easily react with the learners. The next designed page
will be displayed in the following part.

PROPOSED FRAMEWORK IFTD TECHNOLOGY FOR A JAPANESE LEARNING APPLICATION ON
MOBILE SYSTEM
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An IFD layer is composed of symbols. A process that explains the system will process on each screen and to decide
the validity of the processes running on the system. This information will be used in the Interface Flow Diagram
(IntFD). The diagram in the next step describes the processes and the relationships of each screen in a view of
the graphics. The IntFD layer in Figure 2 illustrates a diagram showing the flow of interface information at a higher
level of the design, interacting with users. This gives an overall picture of the system even more while the design is
keeping the consistency of the user requirements. It is composed of four elements that will provide the relationship
between user interfaces with the users and the database.

Symbols Example

User Interface

Data Store

—_—

..li Choose Topic | mriesssm =

{~ o >
ﬁ EE,
— D p s
Data Flow * Back ‘: B
8@

Figure 2: Proposed concepmial IntFD used in this system

User Interface - User interfaces are important to show that each screen has some elements. There are cases where the
user can interact with the system and vice versa. The system should make a similar user interface in a graphical form.
The shape depends on the size of the user interface is used

Processes - The process shows the results of the operation of the system processing related to user interfaces or
between the user interfaces with the data store.

Data and Information Flows - Data and formation flow use to show the flow of mformation befween the user
ifterfaces and data stores. using fhe arrow symbol represented the flow of mformation quenes. The arrows direct
towards the end of queries of the users and have labeled statement that interacts with the system

Data Store - The data store is a symbol the database is associated with 2 user interface shows each screen with any
database.

This conceptual framework will be the design of an example working system. The researchers have designed the
prototype structure for a Japanese Learning Application on Mobile System as shown in Figure 3. Figure 3 shows a
structural design of a Japanese Learning Application on Mobile System. The system will work as follows: The users
start to the Japanese mobile learning. The system will show links of the menu study topics. When the user selects any
topics, such as alphabet, the system will direct to the first page of alphabet topic include 3 types of Japanese
characters: Hiragana, Katakana, and Kanji. If learner wants to return to the menu page of study topics.it can return at
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once without the need to go through the first page of alphabet topic. Although. it shows the database system to store
the data on each screen. In design of User Interface in form of IFD Tool. page design will be applied in part of the
contact person with the system into graphic form for maximum understanding of the user on each page. User
interface shall be designed in the manner that in one page. the square symbol shall be used to represent the description
of the operation by the way that the user accesses into the system and the system will verify information and retrieve

page required by the user only.

Start Program
A Mobile App Model for Japanese Leaming

> g
2. Alphabet 1 Alphabet 1. Start Nenu S Canreh 5. Grammar
There are 3 lassons to leaming There are 4 topics List of grammar
3 types of Jspanese slphabet. lessonwhich is
Hiragans, Katakana and Kanji - 1. Alphabet - the basis of Japanese
There can back to a previous Back 2 Grammar Back language, sbout 12
screen. 3. Sentence Structure lessons. There can
4. Testng back to a previous
screen
Choosetype %
Back ompmg;'i_ Back 4.Testng Back 3 Sentence Strucrure
3. A table of 46 Lamang Apheber 8. Testng 7. Seatence Structure Back Chooseless:
characters each of * [ ‘ I I
Ficasens sodl Kidalionia WET List of quizzes for List of sentence
s e 60 K fooan |aw] &) beginners of Japanese structure fesson
5 % > Thidie ianguage, Both the about 12 lessons. e r—— 6. List of grammar in
I - Wrttez Apbabor histerung, wnting and There canback to a - s
can back to a previous screen TTT1 NaEAG LM Then st IT { } { S ;a:hles:‘nu‘}c:‘u::x
% % ¥ JI canback toa previous 1 can back toa previous
1 screen Scresn
Back Chooselesson
il Choose
< gea Back test format Koading Senirace
Bk characters 7 9.Start leaming Sentence Structure T 11
P s with reading and listening skills (= T
Fr— Choaseailont There are 3 chapters : sentence
TT 1T e structure, sample sentence and HENEE
= formats with back to %
4. Start leaming 8 e conversation . There canback toa Loy Sromece
aslphabet with LMY 1] ey previous screen fo——TT T
Bistening and wnting skills. £ | i 1T
I I R

Choose any lessons with back to
the previous screen

Figure 3: IFD for A Japanese Learning Application on Mobile System
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Sentence Structure Grammar
Learning Page Learning Page
Figure 4: The Prototype for A Jap Leamning Application on Mobile System

The researchers create a prototype for a Japanese Learning Application on the Mobile System that show in Figure 4.
The diagram on the main screen contains the main topics of the lesson: Japanese letters, grammar. sentence structure
and tests in the page. The Japanese character learning page consists of three characters. Hiragana Katakana and Kanji.
When the student selects the character type. the selected character grid appears. Let the students choose the letters
they want to leamn. they will appear space for writing practice. And there are buttons to hear the pronunciation of the
letter. The grammar course consists of 12 lessons. each of which has a different grammar. For grammar lessons. it
will be read along with a description of each grammar. The sentence structure lesson consists of 12 lessons. Each
chapter consists of sentences and conversati The stud will practice both reading and listening. Each page will
return to the main page of each topic. making it easy to learn the next topic. This system is different from other
systems that the user needs to go through other unnecessary pages. resulting in longer page views. However, in order
to reduce the complication of the operation, the system reduces the time required to retrieve the page by the user. The
researchers have invented the smallest symbol design for system communication. It is easy for users and
administrators to understand and utilize the application. The admini could und d that each page can clearly
and quickly meet their needs. The stored data also uses an arrow symbol to indicate the flow of command
information. while the arrowhead pointing to the end of the learner’s instructional information. In addition, the text
that identifies the instructions that the learner has acquired must react with the system. Once retrieved. the system will
be restored. The user must retrieve the information for each page. You may see that each page is related to a database
which symbols are data tables. The data is stored along with the name of the database table. and the number of stored
data is specified while this number needs to be sorted in sequence. However. this number must not be repeated. The
IFD is a simple graphical interface designed to show the relationship between an internal or a system-to-user
relationship. with simplicity, speed. and simplicity. Designing a prototype for an IFD is useful for system designers.

Iting in simpler and simpler analysis and application of structural design systems for other systems than current
systems
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CONCLUSION

This paper describes a framework for the development of a mobile learning system using IFD. This research helps
solving the problems of a structural design for a Japanese Leamning Application on Mobile System. This design
technique will be a standard for other high level of the information system designs. There is a new principle of the
design model to help designers and developers of the mobile learning system. The IFD implicitly provides all
information and designs a better sequence of needed steps, compared with the other design previous model. The
symbols are easier to work with in accordance with the principles. IFD essentially helps and increases the potential to
efficiently learn in the design of educational systems. The designer could easily and quickly leams anywhere and
anvtime. There is a new tool in the above mentioned that applies to the use in the new design for developers a
structure in the master of the design that makes the clear and simple to the design process of software engineering.
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