M-Learning Using Mobile Learning Engine
by

Noorfaizah Binti Abas

Dissertation submitted in partial fulfiliment of
The requirements for the
Bachelor of Technology (Hons)

(Business Information System)

DECEMBER 2006

Universiti Teknologi PETRONAS
Bandar Seri Iskandar
31750 Tronch
Perak Darul Ridzuan
X
b

A Vo
ii
RNLARY W) Qﬁ,&\,w\hew\ \td\r\\r«e\sg)
VoG ) ’S,r(‘(orw\&of‘ X 0\19
By X Agh RS



CERTIFICATION OF APPROVAL

M-Learning Using Mobile Learning Engine

by

Noorfaizah Binti Abas

A project dissertation submitted to the
Business Information System Programme
Universiti Teknologi PETRONAS
in partial fulfilment of the requirement for the
BACHELOR OF TECHNOLOGY (Hons)
{BUSINESS INFORMATION SYSTEM)

Approved by,

(Mr Ahmaeﬁzuddm Zainal Abidin)

UNIVERSITI TEKNOLOGI PETRONAS
TRONOH, PERAK

December 2006

ii



CERTIFICATION OF ORIGINALITY

This is to certify that I am responsible for the work submitted in this project, that the
original work is my own except as specified in the references and acknowledgements,
and that the original work contained herein have not been undertaken or done by

unspecified sources or persons.

4
NOORFAI%BW%I ABAS

v



ABSTRACT

The objective of M-Learning is to integrate the technology combined
with the education in order to enhance the effectiveness of student’s traditional
learnting process. In order to explore the use of mobile and handheld IT devices
as a learning tool, many factors need to be considered such as its constraint and
limitations. Therefore, intensive researches need to be done. The main purpose
of M-Learning is to create flexible learning environment for students where the
implementation of just-in-time learning is applied. Besides, it creates new
approach of learning style. The most challenging part in implementing M-
Leaming is in delivering the content as how users will view the materials in
mobile devices instead of the usual large screen desktops. Apart from that, the
technology of M-Learning is still new in Malaysia, therefore, a lot of risk and
challenges involved in this project. Meanwhile, the target user is students. In
this project the methodology used follows four processes which are planning,
analysis, design and implementation.  Efficiency and flexibly together with

ease of use become the essential elements in constructing the final system.
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CHAPTER 1
INTRODUCTION

1.1  BACKGROUND OF STUDY

This Final Year Research Project is focused on education as the cornerstone of
economic development in any nation. Traditionally, formal education has been offered
in classroom where the teacher and student are able to interact with each other face-to-
face. However, there is problem when not everybody has the opportunity to go to
school. For example, perhaps they are living to far or they are handicap person. These
limitations lead the idea of M-Learning as the whole and as another form of learning

style.

1.2 PROBLEM STATEMENT

1.2.1 Problem Identification

Current situation;

Students used the computer devices in order to access the E ~learning and another
website provide by the university. However, due to server and network problem that
always happened, they will be the barrier for them from accessing it. The idea or need
of the M — Learning arises from the facts that students can easily access to it if there

another approach can be used.

The significant of this situation is that students can access the information wherever

they are, any time and according to their convenience using mobile devices that are



portable with it. The implement of M-Learning also means that it eliminates the long

wait to use computer lab.

1.2.2  Significance of Project

This system is an addition or another solution of the current learning methods where
the user will be able to access information of learning materials using mobile device.
Through this system, it provides the concept of flexibility where users can have
information anywhere, anytime. For the beginning, the system only provide user with
one subject and enable them to download lecture materials from that application as far

as view the contents.

1.3 OBJECTIVES AND SCOPE OF STUDY

The main objectives are:

1. The ability of students to access easily the learning by using mobile devices.

2. To create the flexible learning environment for students where use the concept
of just-in-time learning. (wherever you want to use M-Learning, it is always
available)

3. The enhancement of the learning process by using mobile devices

13.1  The relevancy of The Project

With the increasing use of mobile phones and handheld devices among teenagers or
student, the opportunity of implement M-Learning in academic institution is quite high.
However, this project will involve with lots of research on the technology used, the
limitations and advantages of M-Learning. The concept of just-in time learning is
apply in this project where the students are able to access the information wherever

they want using the devices like mobile phone. Although there are lots of constraints



need to be considered such as cost, it’s become an interesting issue In the future as

people adapt with the changing of technelogy.

1.3.2  Feasibility of the Project within the scope and Time Frame

Initial feasibility of the project can be evaluated through economic, technical

and schedule factors.

¢ Economic Feasibility

This application supports feasibility in terms of economic by increasing
effectiveness and productivity of existing education system. By implement this
application, learning process will be more efficient and lead to enhancing of
learning process.

From hardware perspective, some of relevant software needed. Perhaps the use

of real mobile device is needed in completing this project.

e Technical Feasibility

This project can be completed with technical guidance from IT lecturer, the
author also find the solution from the web based on the paper prepared by
student from other country that done research regarding the Mobile Learning

application.

¢ Schedule Feasibility

The author has schedule to the time given according to the suggested
milestone that can be viewed from the Final Year Project Guidelines. Please

refer to Appendix A for the proposed project timeline.



CHAPTER 2
LITERATURE REVIEW AND THEORY

2.1  Introduction to M-Learning

There are few mobile tools currently used to provide learning opportunities to users. It
is including mobile phones (the latest one provide with 3G application), PDAs, game

consoles and Tablet Pcs and laptops that have wireless capability.

The idea of M-learning arises from the use of E-learning. The concept is the same
except the way to get the information using difference devices. Electronic or e-
learning incorporates all forms of online instruction using personal computers [4].
However, here we narrow down our focus by allowing the students to access one topic
only. The relevant of doing that to emphasize the project and ensure the project run
well. Perhaps in future upgrade, full function of E-learning will totally adopt in the M-

learning.

Generally, the combination of e-learning and mobile computing is called mobile
learning (m-learning) and promises the access to applications that support leaming
anywhere, anytime [5]. However, most of the proposed examples in the past uses
handheld computers or laptops and are mainly supporting adults in the workplace—
people who know what they want. Subsequently, m-learning has become an attractive
target application area for corporate mobile devices. However, meanwhile bardware is
considered as a solved problem; innovative, affordable and usable software remains

still the greatest challenge.

From the research have been made, Mobile learning can give big impact in learning

environment, Today a leamer can be a Net Generation college-age student; adult



leamning seeking new skills or career advancement; or a faculty member, staff member,
or administrator interested in using technology to improve students' success [4]. It is
prove that many organization and individual wiil benefited of it. Thus, the flexibility

and potential of m-Learning can not be underestimated,

For this project, lots of researches carry in and author found another approaches to
implement it using the JXME — Meobile Learning Engine. After did further research,
the author did some comparison toward the tools and application that will be used in

implementing this project.
2.2  Differences between E-Learning and M-Learning
E-Learning

The term E-Learning is analogous to online education. Online education is categorized
by the separation of teachers and learners which distinguishes it from face-to-face, the
influence of an educational organizational which distinguishes it from self-study and
private tutoring, the use of a computer network to present or distribute some
educational content, and the provision of two-way communication via a computer
network so that students may benefit from communication with each other, teachers,
and staff. [7]

Tim¢ and place are no longer restrictions as the learning experience can be
implementing everywhere one has a computer and access to the internet. The teacher’s
role become more flexible as they now can tutor only from offices or homes. Student-
teacher, student-student interact the E-Learing through e-mail, discussion forum, chat

rooms and others.

The model in Figure 2.0 illustrates how E-Learning works. From the screen is where

the students receive course content, have access to the web and also other materials.



The student also is able to communicate with the teacher or lecturer or peers from here

via email or others.

Course Content Student Support Services

o TR S T SRR
s

e-learning

Other Materials ¢ : - WWW
jrebieBirbbbdab b e, N ‘ GG
7 i
@ i
o
i
o
Student to Tutmf; Student to Student

Figure 2.0  Wired Virtual Learning Environment of Today (Miziana Abdul
Rahman, 2005, p. 7.)

M-Learning

M-learning is mobile learning: using mobile technologies (such as mobile phones and
hand-held computers) to enhance the learning process. With a background of more than
4 years of trialling, research and development, M-learning has helped thousands of
learners from all walks of life to develop their skills, confidence and motivation to

learn.

Inspirational m-learning projects have taken place across the country in a variety of
leaming contexts, demonsirating the flexibility of this learning medium. The feedback
received from the learners and tutors involved has shown that M-leamning is a success.
Inspirational M-learning projects have taken place across the country in a variety of

learning contexts, demonstrating the flexibility of this learning medium. The feedback



received from the learners and tutors involved has shown that M-learning is a success.

[18]
2.3  Challenges in M-Learning

There are many things that are different when comparing mobile device with a desktop.
PC. Apart from that, the issue of new technology that stili needs intensive
development with challenges where variety of platforms now being used and non-
compatibly between these platforms needs to be taken into account. For examples;
existing PC applications (especially heavy text applications like email) are not easily

integrated into mobile technology.

Hand-held computers are becoming more common. The quality and capability are
increasing as costs continue to drop. However, M-leamning faces two major
technological issues, which the first one is managing learning through intermittent
connection. In order to function as an effective learning device, the application must
be able to link with Learning Management System on the same platform. The users
need to access all materials and exchange information that is independent of system
preferences. Let say the Web connection is broken; all information will be lost until

the connectivity is restored.

The second issue is device - independent delivery. M~ Leaming solution must work for
range of devices. In addition, a broad range of devices precludes specific solutions.
For example is eXtensible Markup Language (XML) that can specify the content and
deterniine on how it will appear for different type of devices. It will require some

revisions to the content development process, and associated tools. {9}

When we try to transfer services provided by E-learning platform into services in an
M-Learning platform, we can identify some of them should change to fulfill the

limitations of the small devices whereby some are imposable to be delivered in certain



context. Therefore, access to the Web through personal electronic devices, with its

small screen size, has been take not consideration for lots of researchers.

24  M-Learning Design issnes

From the research have been made, there is also batrier need to be thinking of in this
project in designing mobile learning application. The following figure examines the
main dimensions of mobile learning systems in refation to (currently available)

technologies. [12]

Infrastructure network Network performance

Learning
Outcome

Learning
Activity

Hardware Software Ergonomics Usability

Figure 2.1  Dimensions for the (a) design and (b) evaluation of mobile
learning systems (Miziana Abdul Rahman, 2005, p. 13.)

According to Figure 2.1, the choices of infrastructure networks, hardware and sofiware
are interdependent with the design of the learning activities. The Infrastructure
network component includes decisions about the selection of communication networks
and, in the case of location-aware applications, the selection of positioning systems.
Example of communication networks such as satellites, wireless local networks, moble
telephony and others. Selection of the Infrastructure network based on number of user,



security requirements, the costs to the provider, the need for range, connectivity data

access, the time and place used and also possible interference with other devices.

Besides, the issue of designing M-Learning including the factor listed below.
= The limited processing power and resources
* The variety of screen sizes and the general low resolution of the display
* The variety of different input possibilities

* The variety of different operating systems

Especially the first two restrictions lead to the conclusion that not every mobile phone
is suitable for a mobile learning application. Therefore more powerful devices are
needed, like the next generation of mobile phones called Smartphones. Smartphones
are a combination of a Personal Digital Assistant (PDA) and a mobile phone. They

could be described as a pocket computer that can also be used as a mobile phone.

Most of the new mobile phones available to date are in fact Smartphones or even
wireless Handhelds. The definition of a wireless Handheld is similar to the definition
of & Smartphone. In general, wireless handhelds are more powerful than Smartphones
and look more like a PDA.



CHAPTER 3
METHODOLOGY/PROJECT WORK

3.1  PROCEDURE IDENTIFICATION
The methodology that will be used in this project is the waterfall development-
based where the operations moves forward from phase to phase, Deliverables for
each phase presented to project supervisor for approval.
The advantages of using this methodology are:
o Identify system requirements before start the development of each
implementation phase begins.

¢ Minimize requirement changes as the project proceeds.

3.1.1 Phases of Project Development

Planning w

Analysis ‘

Design ‘
Implementation \

System

Figure 3.0 Project Development
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3.1.1.1 Planning Phase

In the planning phase, the author chooses among several factors to set the application
goals. These goals include anticipating and deciding on the target audience, purpose
and objectives for the information. Besides, the author has planned for all stages

involved in the completion of this project and possibility error that might be occurred.

3.1.1.2 Analysis Phase

In order to improve the application’s quality, the author did gathering and comparing
about the application and its functionality. It is done to help the author in decision
making to gone through the process of planning, design and implementing. Here, the
author comes out with system conceptual model as the base of this project. Please

refer to appendix A-1 to system conceptual flow chart,

3.1.1.3 Design Phase

For the design phase, the author concentrates on the limitation and the constraint in
developing this project to implement it via mobile devices. Here, the application’s
purposes, audience and objective is very important in implement this project. Besides,
the author needs to do some research in designing the interface that is user-friendly and
emphasizes in terms of its clarity and user classification. The interface will continue

design in the stage of this project.

3.1.14 Implementation Phase

In this phase, the author builds this system by using the available tools. The author
uses Java 2 Micro Edition (J2ME) integrate with the NetBeans as the development tool

and Java as the language in building it. Basically, this is the main phase that currently

being focus by the author in completing the project.

il



3.2 TOOLS/EQUIPMENT REQUIRED

These are the tools that are to be used throughout the project:

Table 3.0 Tools and Utilities
NO ELEMENTS TOOLS

1 Documentation Microsoft Word
Microsoft Power Point
Microsoft Visio

2 Hardware Hard disk space 1.5 GB (at least)
166 MHz processor or higher
256 MB RAM or higher

3 Software J2ME (Java 2 Micro Edition)

Wireless Toolkit
NetBeans IDE 4,1

JCreator

12




Following are the details for the tools and equipment required:

3.2.1 Hardware Requirements

Wireless devices have to meet certain criteria to be able to support J2ME. To run the
KVM efficiently with the CLDC libraries, devices must have at least:

* 160KB to 512KB of total memory budget available for the Java platform.

* A 16-bit or 32-bit processor with 25MHz speed.

* Low power consumption, often operating with battery power.

» Connectivity to some kind of network, ofien with wireless, intermittent
connection and with limited (often 9600bps or less) bandwidth.

= 128 kilobytes of non-volatile memory available for Java virtual machine and
CLDC libraries.

* 32 kilobytes of volatile memory available for the Java runtime and object

memory.

The MIDP impose the following requirements on hardware:
* Display
o Screen-size: 96x54
o Display depth: 1 bit
o Pixel shape (aspect ratio): approximately 1:1

=  Input

o One or more of the following user-input mechanisms: one-handed

keyboard, two-handed keyboard, or touch screen.

13



* Memory
o 128 kilobytes of non-volatile memory for MIDP components.
o 8 kilobytes of non-volatile memory for application-created persistent
data,
o 32 kilobytes of volatile memory for Java runtime (for example, the java

heap).

= Networking

o Two-way wireless, possibly intermittent, with limited bandwidth.

3.2.2 Software Requirements

J2ME (Java 2 Micro Edition)

The software needed in order to develop the application is J2ME (Java 2 Micro
Edition) platform which is implemented by using Java language. Any Java platform

can be used in writing the codes of the application, for example JBuilder.

JDK1.3 is required for J2MEWTK to function properly. Forte can be installed
optionally since 2MEWTK can be run standalone or can be run as an integrated
component with Forte for Java. The J2ME Wireless Toolkit installation package is also

required for the application to run.

14



Server-side : Client-side

Balanced processing

Figare 3.1 A J2ME application is a balance between local and server-side

processing (James Keogh, 2004, p. 79.)

J2ME allows developers to use Java and the J2ME wireless toolkit to create
applications and programs for wireless and mobile devices. J2ME consists of two

elements -- configurations and profiles.
J2ME configurations
There are two configurations for J2ME.
I. Connected Limited Device Configuration (CLDC)
* Designed for 16-bit or 32- bit small computing devices with limited amounts of
memory.
* Usually have between 160KB and 512KB of available memory and are battery
powered.

* Use an inconsistent, small-bandwidth network wireless connection.

= Not have a user interface.

15



Use the KJava Virtual Machine (KVM) implementation- strip down version of
the JVM.
Devices: pagers, personal digital assistants, cell phones dedicated terminals and

handheld consumer devices between 128 KB and 512 KB of memory.

J2ME
Application

cioe

Operaling system

Figure 3.2  CLDC (Dreamtech Sofiware Team, 2002, p. 58)

16



2, Connected Device Configuration (CDC)

* Devices use a 32-bit architecture.

=  Have at least 2 MB of memory available.

» implement a complete functional JVM

» Devices: smart phones, digital set-top boxes, home appliances, navigation

system and point-of-sale terminals.

J2ZME
Application

cbC

Operating system

Figure3.3  CDC (Dreamtech Software Team, 2002, p. 60)
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J2ZME Profiles

A profile consists of Java classes that enable implementation of features for either a
particular small computing device or for a class of small computing device. Small
computing technology continues to evolve, and with that, there is an ongoing process

of defining J2ME profiles. Seven profiles have been defined. There are:

1. Foundation profile —
»  Used with CDC configuration.

»  (Contains core Java classes,

2. Game profile
* Ailso used with CDC configuration.
" Contains necessary classes for developing game applications for any

small computing device.

3. Mobile Information Device Profile (MIDP)
= Used with CLDC configuration.
» Contains classes that provide local storage a user interface and
networking capabilities

* Used with wireless Java applications.

4. PDA Profile (PDAP)
» Used with CLDC configuration.
* Contains classes that utilized sophisticated resources found on personal

assistant,

5. Personal Profile
* Used with CLDC configuration and Foundation profile.

* Contains classes to implement a complex user interface.

18



6. Personal Basis Profile
»  Similar to Personal Profile.

* Provide classes to implement a simple user interface.

7. RMI Profile
» Used with CLDC configuration and Foundation profile.

* Provide Remote Method Invocation.

J2ZME Architecture

The modular design of the J2ME architecture enables an application to be scaled based
on constraints of a small computing device. Instead, J2ME architecture consists of
layers located above the native operating system, collectively referred to as the
Connected Limited Device Configuration (CLDC). The CLDC, which is installed on
top of the operating system, forms the run-time environment for small computing

device,

The J2ME architecture comprises three software layers (Figure 3.3). The first layer is
the configuration layer that includes the Java Virtual Machine (JVM), which directly
interacts with the native operating system. The configuration layer also handles
interactions between the profile and the JVM. The second layer is the profile layer,
which consists of the minimum set of application programming interfaces (APls) for
the small computing device. The third layer is the Mobile Information Device Profile
(MIDP). The MIDP layer contains Java APIs for user network connections,
persistence storage, and the user interface. It also has access to CLDC libraries and
MIDP libraries,

A small computing device has two components supplied by the original equipment
manufacturer (OEM). These are classes and applications. OEM classes are used by
the MIDP to access device-specific features such as sanding and receiving messages

and accessing device-specific persistent data. OEM applications are programs

19



provided by the OEM, such as an address book. OEM applications can be accessed by
the MIDP.

A word of caution: accessing OEM classes and OEM applications from the MIDP
restricts the portability of a J2ME application since not all small computing device

manufacturers use the same OEM classes or OEM applications.

OEM
aP“PS MIDP
J2ME APT's
OEM .
classes@ Configuration
Java virtual Machine
Operating System

Figure 3.4 Layers of the J2ME Architecture (Dreamtech Software Team, 2002,
p-106.)

20



3.3 REQUIREMENT ANALYSIS

3.3.1 Nonfunctional Requirements
Operational requirements
& The system will operate based on J2ME platform.
* The system will operate trough emulator and if possible, implemented in the
hand phone.
Performance requirements
® Launching the application
* Launching time elapsed to opening application must be less than 2 second.
* The application should be available as long as the hand phone (or any devices
used) is on and ready.
Security Performance
* No special security actions are required as it is not part of this code.

Cultural and political requirements

* No special cultural and political requirements are anticipated

21



3.3.2 Functional Requirements

Flexibility

» Platform independency
= The site will not use java.

»  The site will not use PDF documents.

Functionality

= Users will be able to access to the log in page.

= Users will be able to search the courses, grade, assignment and schedule.

» User will be able to browse all the information in the M-Learning.

* The system will be able guide the users throughout the application by providing

user friendly navigation to easily access to the overall the application.

22



CHAPTER 4
RESULT AND DISCUSSION

4.1  FINDINGS

411  M-Learning in the Education Field

M- Learning is a natural extension of E-Leaming and has the potential to make
learning even more widely available and accessible than existing E-Learning
environment. M- Learning can contribute to improve the quality of education. It

offers opportunities to optimize interaction between lecturers and students.

Mobile learning, the next generation of the computer-aided and multimedia based

Learning is based on mobile phones. It can be said, that the great majority of the
population has a mobile phone and carries it with them most of the time. Because of
this fact the independency of time and space for learning is fulfilled to nearly a hundred

percent,

As a consequence the main advantage of mobile learning is learning wherever and
whenever you want to leam. You can use idle periods for learning. For example: The
times while you are traveling, while you are waiting for the bus or while you are
waiting at the restaurant or at the train-station. Nearly every unused and wasted time
can now be used for efficient and effective learning. Therefore mobile learning will be
an important instrument for lifelong learning, because it will help us to use our time

more efficiently.

23



4.1.2

Advantages of Mobile Learning

Seamless access 1o learning resources:
With mobile learning, you can learn and study anywhere - from the classroom
to your desktop, or laptop to your pocket. A true mobile learning system

allows users to take a course on any device.

Freedom, power, and choice:

M-learning students can choose where, when, and how they'll study. The new
range of options includes online synchronized, online self-paced, downloaded
courseware, and computer-based training. M-learning offers new levels of

freedom with the ability to exercise control over learning patterns.

Organized productivity:

With only a cell phone, handheld device, PDA, or hybrid unit, users can
access administrative functions, download courses, and review their leaming
history through a learning management system. M-learning offers an efficient

way for learners to access key information and maximize their time.

Flexible, portable convenience:

The ability to customize learning schedules is a key advantage to m-learning.
Learners are not restricted to a specific physical environment, a particular
delivery channel, or a fixed set of times for undertaking training and
education. Using the latest technology, students can update their knowledge

base on a just-in-time basis to prepare for meetings or presentations.

24



4.1.3 J2ME Wireless Toolkit Installation Process

Getting started with developing applications (henceforth called "MIDlets") for the
J2ME platform is easy. Although device manufacturers install and prepackage their
devices with this JVM (and associated APIs), we still need to install the J2ME

Wireless Toolkit 2.2 on our development machine, Before that, however, we must

also have the Java Development Kit (JDK), version 1.4.2 or greater, installed,

We need this Toolkit because it contains tools that are important in generating
MiDiets. This Toolkit provides the development environment for the MIDP 2.0 and
CLDC 1.1 (and for MIDP 1.0 and CLDC 1.0, since these parameters are backwards
compatible), and it provides the optional packages required for the optional libraries,
liﬁe 3D and Mobile Media applications. Lastly, it provides the ability to sign your
MIDlets so that they can be authenticated before installation on a remote mobile

device.

Once you download the installation package for the Toolkit, install it in the directory
of your choice. The default, on Windows, is C:\WTK23, and this will be the

installation directory for the examples in this series as well.

To install all the toolkit and packages needed, we have to only double click the .exe

files and follow the instruction the installer process gives.

25



4.2  DISCUSSION

4.2.1 Results

Throughout the research done by author, the author find out that the use of J2ME to
develop Mobile Learning Engine (MLE) can be executed. However, lots of research
need to be done in order to understand the application concept and on how to integrate

it with mobile devices.

The following figure will give the reader roughly idea about how the project will be

integrate within its component.

Mobile Leaming Engine

MLE
\(‘ f"\.rr\“uy._\
. { Yin
7~ )

|
2 Intermet

>

\I/

NMobite Leaming P latform

J (MLF)

\
' \ ’).‘k J"r
kY _ TR AN
R

R L L L TL Ry

Mobile Leaming Engine
MLE '

Figure 4.0 Shows the relationship between the MLE and the learning platform
Source: htip://drei fh-joanneum.at/mie/start php? sprache=endid=1
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The distribution of new learning objects is done by a central internet server: the
learning platform. Here all available learning objects are hosted. If the user wants to
use a new learning object he can download it right away from the server with the MLE.
If the learning object has once been downloaded, it can be used without a new

connection to the server.

As the author work on the implementation phase, the focus is in building the
application. By using the emulator as stated in previous section, conceptual view of
how the system will look on the real mobile device, which means that it, is able to
emulate the real application that is to be used. So here, the author comes out with
sample output that going to construct. From the sample, perhaps some basic ideas of

implement the M-Learning can be implemented.

Based on the research above, prototype of M-Learning was developed using the
specified tools. In this M-Learning, there are several modules which is My Courses,
My Grade, My Schedule and My Assignment. Each of the modules was developed
based on the research done earlier. Each of the module are analyzed to meet the user

requirements as well as to accommodate the technology available nowadays.

The main concern here in develops the modules of M-Learning is the screen limitation
of the emulators that is being used to test the application. As the time constraint,
emulator being used is to have the clear view on how the system will look like using
J2ME Wireless Toolkit together with the NetBeans IDE. Although using the emulator,
the system has not fully emulated successfully to show the application. So that the

author have to codes the module separately in order to show the real application.

In general, the system supposed to work like normal system where users still need to
login first before can enter the system. If the system not authenticated first the user not
allowed to access to the page. Please refer to Appendix A-1 for the concepiual model

of M-learning.
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4.2.2 System Construction

Figure 4.1  Login page of M-Learning

Figure 4.1 above shows Login page of M-Learning where the user need to enter their

username and password.,
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Figure42  M-Learning module

Figure 4.2 above shows M-Learning module that consist of My Courses, My Grade,
My Schedule and My Assignment. If the user chooses My Courses, a list of subject
will displayed as shown in Figure 4.3
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Figure 4.3 My Courses Module

Figure 4.3 above shows My Courses Module that will list down all the courses taken

by a student within that semester.
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Figure 4.4 My Assignment Module

The My Assignment module enables students to open text file from lecturers to view

the assignments that has been given. The above figure is the example of the page.
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Figure 4.5 My Grade Module

Figure 4.5 above shows My Grade Module that will list down all the marks taken by a

student within that semester.
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Figure 46 My Schedule Module

This My Schedule module aliows users to search for a schedule according to day

within that week.
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CHAPTER 5
CONCLUSION

5.1  Relevancy to the objective

With the increasing use of mobile phones and handheld devices among teenagers or
student, the opportunity of implement M-Learning in academic institution is quite high.
However, this project will involve with extensive research on the technology used, the
limitations and advantages of M-Learning. The concept of just-in time leaming is
apply in this project where the students are able to access the information wherever

they want using the devices like mobile phone.

Besides, this system provides user with new look of leaming style. The Mobile
Learning Engine enables you to learn wherever you want to learn, whenever you want
to learn and whatever you want to learn. Here, in this system, user can choose either
to download or only view the course. This in turn introduces the concept of flexibility,
however, its demand new pedagogies, and new approaches to deliver the course. A
user friendly system is achieved by integrating all the research area in the development

process.

Although there are constraints that need to be considered such as cost, it’s become an

interesting issue in the future as people adapt with the changing of technology.
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5.2 Suggested future work for expansion and Continuvation

For future recommendation, as the emulator is not run well, the author suggests that
more study in using JZME and NetBeans IDE need to be done. By having lots of
exercises, one person can experience better in using it. The author believes if there are
more allocated time, she will be able to come out with running program. Perhaps,

implementing in real devices can be done accurately.

As we know, the emulator is not functioning well. So that after overcoming the
problem, perhaps several modules will be included into the system. As the previous
system focuses only to one subject only, in future more subjects will be implementing

within one system.

Besides, the system can add on with functionality such as quiz for quick revision and
for sharpen the understanding of student. This modules able the student to access it
whether there are not inside the campus, This module also has been suggested by Mr.

Nordin, one of the evaluator during the presentation,

In future, it is very useful of mobile learning as the system allow the communication
between student and student or between lecturers and student so that interactive
learning environment can be implemented. As the communication is one main
demands of constructivism. Synchronous and asynchronous communication
instruments would be for example: Chat, email, video and audio conference,
blackboard and others. These instruments should help build up relationships between
the sfudents and to the instructors. Students with a similar knowledge can discuss
problems or simply ask a human teacher, no matter where the people are located. Here,

the concept of just-in-time learning is achieving its goals.
Finally, the author suggests that user’s personalization to be included into the mobile

system. This personalization enable the user to change the way the system will be

displayed in terms of color, font and others based on their preferences.
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Appendix B

agin Mobile Form

Conceptual Flow model of M-learning

If Login Failed Back to

Login Mobile Form

My Courses

Courses list

My Grade

My Schedule

Current grade

Schedule list

My

Assignment

Logout

Assignments

Download
Assignments

Back to Login Mobile Form
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Appendix C
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SAMPLE SOURCE CODE FOR M-LEARNING

Source code for Log in Mobile Form

/*
* MLearningMIDlet.java
*

* Created on October 10, 2006, 5:00 PM
*/

package MLearning;

import javax.microedition. midlet.*;
import javax.microedition.lcdui.*;

/*lr
*
* @author Pekjah
* @version
*/
public class MLearningMIDlet extends MIDlet
implements CommandListener

private Display display;
private Form form;

private List list;

private Command submit;
private Command exit;
private TextField textfield;
private TextField textfield?2;
public MLearningMIDlet()

{
display = Display.getDisplay(this);
submit = new Command(" Submit", Command. SCREEN, 1);
exit = new Command("Exit", Comtmand EXIT, 1);
textfieldl = new TextField("User Name:", "", 30, TextField.ANY);
textfield2 = new TextField("Password :", ™, 30, TextField. ANY | TextField PASSWORD);
form = new Form{"Log In Page");
form.addCommandq{exit);
form.addCommand(submit);
form.append(textfield );
form.append{texifictd2);
form.setCommandListener(this);

public void startApp()

display.setCurrent(form);
display.setCurrent(list);

}
public void pauseApp(}

{

public void destroyApp(boolean unconditional)



{

public void commandAction(Command command, Displayable displayable)
{
if (command == submit)
{
list = new List("Select one", List EXCLUSIVE),
list.append("Maie", nuli);
list.append{"Female”, null);
exit = new Command{"Exit", Command EXIT, 1);
submit = new Command("Submit", Command.SCREEN,2};

list.addCommand(exit);
list.addCommand(submit);
list.setCommandListener(this);

else if {command == exit)

{
destroyApp{false),
notifyDestroyed();



Source code for My Courses Module

/*

* CourseMidlet.java

%

* Created on October 11, 2006, 10:30 AM
*/

package Courses;

import javax.microedition.midlet.*;
import javax.microedition.lcdui. *;

1"**
%

¥ @author Pekjah
* {@version
*f
public class CourseMidiet extends MIDlet
implements ltemStateListener, CommandListener
¢

private Display display;
private Form form;
private Command exit;
private ltem selection;
private ChoiceGroup radioButtons;
private int defaultindex;
private int radioButtonsIndex;
public CourseMidlet ()
{
display = Display.getDisplay{this);
radioButtons = new ChoiceGroup(

*Select Your Course”,

Choice EXCLUSIVE);
radioButtons.append("Database System”, null);
radioButtons.append("Corporate Ethics", null);
radioButtons.append("Knowledge Management", null);
radioButtons.append("Data Communication”, null);
radicButtons.append("FYP Part B", null);
radioButtons.append("E-Business", null);

radioButions.setSelectedIndex(defaultIndex, true);
exit = new Command("Exit", Command. EXIT, 1);
form = new Form{"");

radioButtonsIndex = form.append{radioButtons);
form.addCommand(exit);
form.setCommandListener(this);
form.setltemStateListener(this);

3
public void startApp()
{

display.setCurrent(form);

public void pauseApp()
{



public void destroyApp(boolean unconditional)

{
}

public void commandA ction(Command command,
Displayable displayable)
{

if (command == exit)

destroyApp(true),
notifyDestroyed();
}

public void itemStateChanged(ltem item)

{

if (item == radioButtons)

{
Stringltemn msg = new Stringltem("Your color is ”,

radioButtons.getString(radioButtons.getSelectedIndex()));

form.append(msg);

}

}

}



Sonrce code for M-Learning Module

,f*

* ModuleMidlet.java

*

¥ Created on October 11, 2006, 9:52 AM
*/

package Module;

import javax.microedition.midlet.*;
import javax.microedition.lcdui.®;

JE*
*
* @author Pekjah
* @version
*/
public class ModuleMidlet extends MIDlet
implements ItemStateListener, CommandListener
{

private Display display;
private Form form;
private Command exit;
private Item selection;
private ChoiceGroup radioButtons;
private int defaultIndex;
private int radioButtonsIndex;
public ModuieMidlet ()
{
display = Display.getDisplay(this)
radioButtons = new ChoiceGroup(
"Select Your Module",

Choice EXCLUSIVE);
radioButtons.append("My Courses”, null);
radioButtons.append("My Grade", nuil);
radioButtons.append("My Assignment”, nuli);
radioButtons.append("My Schedule”, null);
radioButtons.setSelectedIndex(defauitindex, true);
exit = new Command("Exit", Command. EXIT, 1);
form = new Form("");
radioButtonsIndex == form.append(radioButtons),
form.addCommand(exit);
form.setCommandl istener(this);
form.setltemStatel.istener(this);

}
public void startApp()

{
display.setCurrent{form);

public void pauseApp()

{

}
public void destroyApp(boolean unconditional)

{



public void commandAciion(Command command,
Displayable displayable)
{

if (command == exit)

destroyApp(true);
notifyDestroyed();
}
oo
public void itemStateChanged(Item item)
{
if (itern == radioButtons)
{
Stringltem msg = new Stringltem(" Y our selection module is ",
radioButtons.getString(radioButtons.getSelectedIndex()));
form.append{msg);
}
¥
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J2ME Wireless Application: AddressBookMIDlet

J2ME Wireless Toolkit Installation Process

Getting started with developing applications (henceforth called "MIDlets") for
the J2ME platform is easy. Although device manufacturers install and prepackage
their devices with this JVM (and associated APIs), we still need to instali the J2ZME
Wireless Toolkit 2.2 on our development machine. Before that, however, we must
aiso have the Java Development Kif (JDK), version 1.4,2 or greater, installed.

We need this Toolkit because if contains tools that are important in
generating MIDlets. This Toolkit provides the development environment for the MIDP
2.0 and CLDC 1.1 (and for MIDP 1.0 and CLDC 1.0, since these parameters are
backwards compatible), and it provides the optional packages required for the
optional libraries, like 3D and Mcohile Media applications. Lastly, it provides the ability
to sign your MIDlets so that they can be authenticated before instaliation on a
remote mobile device,

Once you download the installation package for the Toolkit, install it in the
directary of your choice. The default, on Windows, is C:\WTK23, and this will be the
installation directory for the examples in this series as well.

To install all the toolkit and packages needed, we have to only double click
the .exe files and follow the instruction the installer process gives.
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J2ME Wireless Application: AddressBookMIDlet

Application Development and Running Procedure

After instailation process has been done successfully, now we are ready to

develop and run the application. There are three components needed in order to

develop and run the application:

1. The .java

file

2. 12ME Wireless Toolkit
3. WTK23 folder

All those components are provided inside the CD. In the CD, the .java file is

named with AddressMIDlet.java. The step by step process of developing and

running the application is shown by the following:

1. start > All Programs > Sun Java Wireless Toolkit 2.3 Beta > KToolbar
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M vahoot Mussenmar
E
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5 s msart Qe Pu
20

Luma Dekane

ﬁ‘ a3 Micrasolt ORice Ve 5

nternet Service $9.95

& Set Program Access and Defauls

% Winduws Catalog
- Windows Update
Y winip
#4 Accassotios
Mdabe
Angryziber
1 Borlard C++ 5.02

% Games
Macromevlia
McAfee
7 Movosoft Office
Microsoft Wisual Studio 6.0
Microsoft \Web Publishing
% omIRC
Y Nero
h QuickTime

% Real
‘ Startup
? WinRaR
WinZip

T VWWE Script
% Internet Explorer
3 5N Explorer
Ontlook Express
sab REmote Assistance
&F Windows Media Player
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Novefll (Commony
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,‘jﬂl Apache Tomeat 4.1
t #8y unh sowtions
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J2ME Wireless Toolkit 2.2

PowerQuast FartitioniMagic 6.0

‘Fﬁ

T YT Y ¥ ¥ YTV v ow
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Default Device Sefection £

Figure 4: Location of J2ZME Wireless
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J2ME Wireless Application: AddressBookMIDlet

2. The following figure will appear as we start the J2ME application platform:

Sun lava” Wireless Toolkit

Figure 5: Sun Java Wireless Toolkit Startup

3. After starting up process is done, the platform of Sun java Wireless Toolkit

appears. Here we may create new project or open existing project.
Important: The project name and the MIDlet class name MUST be the same
as the _java file that we have. In this case, the project name and MIDlet class
name MUST be AddressBookMIDiet.

sCraate a hew projac
addressBoakMIDlet

#ddressBockMIDIst|

Figure 6: Creating New Project
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J2ME Wireless Application: AddressBookMIDlet

4, Write the .java file to be implemented. In this case, we already provide the
.Java file included in the CD. The file's name is AddressBookMIDlet java.

5. Save the AddressBookMIDlet.java file inside the foider of the project which we
have just created. The project folder can be found by following the path
below:

C:\WTK23\apps\AddressBookMIDlet\src

Figure 7. Saving the .java file into the project folder

6. Open the project from the Sun Java Wireless Toolkit platform. For your
information, Sun Java Wireless platform can be open by doing step number 1
until 3.

For now, we are not creating a new project, but opening an existing project.
Step 3 above shows how to create a project. So, in order to open an existing
project, follow the following figure:
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J2ME Wireless Application: AddressBookMIDlet

-3 Audisdemn
-4 BlugtonthDemo
- CHAPIDemo
e wofpe CtyGride
a new projecl of open an existing Dﬂi * Demo3D
e Demos
ﬁi& FPRema
P Games
,* 2me-Sales
L4 J5R172Demo
-@ Mmademe

Lo Mohair

fodp NetworkDemo

Figure 8: Opening an existing project

7. The following should appear as the project is open successfully.

broject "Aodre s sEacKMIDIO: (oaaed

Figure 9: Project loaded

8. Build the project by clicking Build button in the menu bar.

2 DefaultCalorPhone

ijéct AdidressBookiID st Inaded
P roject settings saved
sBuilding "AddressBookMID)at”

Figure 10: Building the project
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J2ME Wireless Application: AddressBookMIDlet

9. After the building process has heen done smoothly without error, an

acknowledgement of completed process should appear as shown below.

EProject "AgtressBookMIDiet' Inaded
BFroject seltings saved

¥Building "AddieasBookMiDlet’
EBiid coniplate

Figure 11: Building project completed

10. Run the project by clicking the Run button n the menu bar.

ef aulbColorPhone

Project "Addre ssBookiiiDlet' foaded
ject seltings saved

ilding "Addres sBookMiDiat"
£Build complete

ERunning with storage root DefaultColorPhone
ERunning with ncale: Engllsh_Linlied Stales 1252

Figure 12: Running the project

11. After all of the process have been done and followed, the emulator of J2ME
Wireless Toolkit should appear and the users may interact with it. The
interaction between the emulator and the users has been elaborated in the

SNAPSHOTS, the detail of navigation system of application.
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JZME Wireless Application: AddressBookMIDlet

Application Snapshots

1. INITIAL PAGE
The application launched by
selecting the AddressBookMADliet
Click on the Lausnah soft key

p  The application starts by showing the

initial page

Figure 13: Launch the Application

<. SEARCH
1

Samroh menu

=

The initial page, select the

Click on the select soft key

The #=zrch page will appear

Figure 14: Initial Page

Figure 15: Search
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J2ME Wireless Application: AddressBookMIDlet

iz Rl s s
Figure 16: Search Page

3. SEARCH: Local Content

Keyinthe #irst name and

T o . PR o,
EadR ST FREIDS

Choose Local

Click on the % 7 button

The sezreh Resuli page

will appear shorlly

Figure 18: Search Result
4. SEARCH: Network

After Key in the #ixrst nams

and Last nsme
Click on the s2anu soft key
Choose s twork

Click on the szr=cor button

Figure 19: Search Network
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J2ME Wireless Application: AddressBookMIDlet

The confirmation dialog will appear
shortly asking you whether to use
zirtime that may result in charges

Cilick on the Y=« soft key to proceed

Click on the 1o soft key to cancel

st using the retwark. This will use airtine and
ay resull in charges.

5 OK 10 use aittime ™

Figure 28: Airtime Confirmation

5. ADD NEW CONTACT

in the initial page sefect the Adad Naw

The adad mew Contact page will
appear shortly

Key in the Pirst name, Dast nams,
as well as the phone Nunber

The New Contact will be added to the

record

Figure 22: Add New Contact Page

Figure 23: New Contact Added
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J2ZME Wireless Application: AddressBookMIDiet

#. BROWSE CONTACT

in the initial page select Bxowse

The Browse page will appear

shorly showing the content of

the record

Figure 24: Browse Contact ‘ duhammad Arrift G185765452
dennis hentriessa 0125391852
is heniriessa BE754
vwan kurnisvyan 01 25391 861
ndiz Ruslan 0185784753

7, OPTIONS
It the initial page select
Dntions
The opiions page will
appear shortly giving you the
options to sort the content of
the record based on their

First nampe OF Last nane

Figure 26: Options

Figure 27: Options Page 25
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