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Abstract—The use of Computers, Networks, and Internet
has successfully enabled educational institutions to provide
their students and instructors with various online educa-
tional services. With the recent developments in M-learning
and mobile technology, further possibilities are emerging to
provide such services through mobile devices such as mobile
phones and PDAs. By providing the educational services
using wireless and mobile technologies, the educational
institutions can potentially bring great convenience to those
off-campus students who do not always have time to find
Internet enabled computers to get the important educational
information from their academic institutions. With the
mobile or M-educational services, both the students and the
instructors can access the services anytime and anywhere
they want. This paper discusses those M-educational ser-
vices that can be moved to the mobile platform and then
presents the system prototype and architecture that inte-
grate these services into the mobile technology platform.
The paper will conclude with a description of the formative
evaluation of the system prototype.

Index Terms—Mobile Applications and Services, Computer
Networks, Mobile Telephony, Educational Applications, E-
learning, M-learning.

I. INTRODUCTION

The number of mobile users is rapidly growing, so the
demand for mobile services is becoming stronger and
more diversified. Especially in the universities, the de-
mands for mobile services that facilitate the educational
services provided by the university are represent a strong
challenge. Actually the widespread mobile technology is
the digital cellular telephony and is emerging the need to
integrate mobile telephony services and computer network
services. The integration between information services
(e.g. databases), notification services (e.g. E-mail, alarm
systems) and telecommunications infrastructure (e.g.
GSM, Fax, etc.) is one of the strategic issues to satisfy
mobility needs [7]. Different kinds of protocols have been
developed in recent years to permit the access to Internet
Service from a mobile phone. In particular WAP (Wire-
less Application Protocol) became the "de facto” standard
for this kind of application. Actually there are different
reasons, for example different costs and diffusion of
terminals that are WAP compliant, to prefer hybrid sys-
tems in which are embedded both WAP based service and
SMS (Short Message Service) based services [8].

Use of WAP or SMS based tests through PDA, PALM,
mobile phone or computer in higher education has been
promoted due to the fact that they support the learning
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process of the students, offer exercise media and provide
the opportunity to test the expected learning level
achieved [4-6]. However, as stated by Homan and Wood
[20], the cost of such services for the students should be
decreased so that these new learning media can be widely
used. Homan and Wood analyzed the achievement level
and views of the students on the paper based and mobile
based tests in internet based wireless and traditional
classrooms. They found that there was no significant
difference between students’ achievement level and the
students had positive views about the wireless test con-
ducted on PDA, however the students stated that they
wanted to use the infrastructural opportunities of the
university, instead of their own devices [1].

Because most students today have some sort of internet-
enabled mobile device (3G cell phone or PDA, smart
phone), M-educational services system provides these
users with fast, straightforward access to their academic
lives. M-educational system has space for greater applica-
tions tailored to its strong points. For example, it has the
possibility of sending notifications to the user whenever
the course’s instructor makes certain announcement,
therefore notifying students of things such as course
cancellations or room changes without risking the students
not checking the system on their own.

The literature on M-learning points to a variety of bene-
fits that mobile phones could have on the educational
sector. For heuristic purposes, the impacts of mobile
phones on educational outcomes that are identified in the
M-learning literature can be classified into two broad
categories. On the one hand, mobiles supposedly impact
educational outcomes by improving access to education
while maintaining the quality of education delivered. On
the other hand, mobiles purportedly impact educational
outcomes by facilitating alternative learning processes and
instructional methods collectively known as new learning
[2].

Our research study aims to introduce the system proto-
type and architecture that provide the educational services
to the students through their mobile phone devices. Using
short message service (SMS) services from the GSM
network (Global System for Mobile communications).
The student will be able to inquire all the information he
need such as: the registration and admission date, open
courses for the current semester, grades, registered course,
short course preview, sessions period and class room for
each course, course instructor, course prerequisites, and
exams date, time and location. We choose SMS services
because it is the most familiar service in the GSM network
and it correspondent with all mobile phone brands. This
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system will increase the portability and accessibility of the
registration system. The proposed architecture will used to
integrate mobile telephony both with deferred applica-
tions, using an SMS Interface. For the immediate applica-
tions a WAP Proxy system can be used but also the SMS-
Interface can give access to immediate applications to user
with a no-WAP terminal.

The paper is organized as follows: in section two we
present condensed survey and previous works related to
the M-learning and M-educational services. In section
three we present some advantages and disadvantages of
M-learning. In section four we introduce an overview of
mobile technology that consists of mobile devices and
wireless communication technologies. In section five we
introduce the architecture of the proposed M-educational
system. The paper finally concluded in section six with
conclusion and future works.

Il. PREVIOUS WORKS

Samir Abou EI-Seoud et al. presented a mobile learning
platform (MLP) connected to a Moodle course manage-
ment system build, using the Java2 Micro Edition (J2ME),
the authors have developed the project in their Mobile
Multimedia and  Wireless Communication Lab
(MMWCL). The MLP used wireless communications
(Bluetooth, WI-FI, WIMAX) to connect with the Moodle
server. The project applications provided the user with a
bundle of services. These services include grades, course
schedules, attendance records, course announcements, and
university activities, as well as quality assessments [3].

Valk, J., Rashid et al. reviewed the evidence of the role
of mobile phone-facilitated M-learning in contributing to
improved educational outcomes in the developing coun-
tries of Asia by exploring the results of six M-learning
pilot projects that took place in the Philippines, Mongolia,
Thailand, India, and Bangladesh. In particular, this article
examined the extent to which the use of mobile phones
helped to improve educational outcomes in two specific
ways: 1) in improving access to education, and 2) in
promoting new learning. Analysis of the projects indicated
that while there is important evidence of mobile phones
facilitating increased access, much less evidence exists as
to how mobiles promote new learning [2].

Marcelo and Michele in [9], illustrated a number of
educational mobile services used by students in a univer-
sity environment and discussed the patterns of use of these
services on campus and other locations of their choice.
Impact on learning itself was not measured, nor would it
have been possible to measure meaningfully when the
devices were used for such diverse purposes. Phone-
optimized content was well used, and there was a clear
request from students that more resources be made avail-
able in this format, including administrative information
from the University. There is no conclusive evidence of
the need for a specifically designed suite of tools in addi-
tion to those already included in the device, although
students would like to send multimedia material of larger
size than that allowed on an MMS (Multimedia Messag-
ing Service).

They also illustrated that, greater institutional support is
needed in order for the smart phones to be used more
fully. Regular updates of timetables and content, as well
as adequate training and hardware provision are needed.
As more students bring the technology with them to the
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university, change will most likely be driven by their
demands as consumers. It has been shown that the smart
phones used in this study did not generate a radical change
in students' styles or patterns of learning. As smart phones
become a more intrinsic part of everyday life, it is impor-
tant that these patterns and demands are known and under-
stood.

I1l. ADVANTAGES AND DISADVANTAGES OF M-LEARNING

M-learning has received a lot of attention in recent
years as a growing segment of the educational and instruc-
tional technology field. Mobile learning through the use of
wireless mobile technology allows anyone to access
information and learning materials from anywhere and at
any time. As a result, learners have control of when they
want to learn and from which location they want to learn.
Also, all humans have the right to access learning materi-
als and information to improve their quality of life regard-
less of where they live, their status, and their culture. M-
learning, through the use of mobile technology, will allow
citizens of the world to access learning materials and
information from anywhere and at any time. Also, learners
do not have to learn what is prescribed to them. They can
use the wireless mobile technology for formal and infor-
mal learning where they can access additional and person-
alized learning materials from the Internet or from the host
organization. Graduate students who work can use the
mobile technology to access course materials and educa-
tional information when they need it. Mobile learning
having various benefits includes:

M-learning will not replace any form of learning (e.g.
classroom learning or E-learning). M-learning is just
providing another way of learning using new mobile
technology. The strength of M-learning lies in a commu-
nication approaches rather than a content approaches (e.g.
content creation). Each learning form (or service) has
advantages and disadvantages, so the term of blended
learning was introduced. Blended Learning refers to mix
different learning environments in order to treat disadvan-
tages of one form with advantages of another form. There-
fore, it is better to blended M-learning with other forms of
learning. Because of M-learning cannot be used as main
learning form, but it can be an effective form that can be
used in conjunction with other learning forms to improve
and facilitate the learning process.

Many advantages and disadvantages related to use mo-
bile technologies for learning have demonstrated in sev-
eral studies. The key benefits of M-learning include [10-
13]:

o Interaction: Learners can interact with others and/or

instructors without restriction of time and place.

e Flexibility: M-learning can be just-in-time learning
where learners can actually access learning and edu-
cational services at the place and time that they need
it.

e Learner can take notes directly into the device in out-
door lessons, either by typed, handwritten or voice.

e Portability: PDAs or Smart phones holding notes and
eBooks are lighter, less bulky and easier to carry than
bags full of files, paper and textbooks, or even lap-
tops.
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e Enhances knowledge: contents and knowledge are
adapting to meet individual needs and delivered on-
demand.

e Mobile learning helps learners to improve their liter-
acy and numeracy skills and to recognize their exist-
ing abilities.

e Mobile learning can be used to encourage both inde-
pendent and collaborative learning experiences

e Mobile learning helps learners to identify areas
where they need assistance and support.

o Mobile learning helps to combat resistance to the use
of ICT and can help bridge the gap between mobile
phone literacy and ICT literacy.

e Mobile learning helps to remove some of the formal-
ity from the learning experience and engages reluc-
tant learners.

e Mobile learning helps learners to remain more fo-
cused for longer periods.

e Mobile learning helps to raise self-esteem.
o Mobile learning helps to raise self-confidence.

On the other hand, the defects (disadvantages) of M-
learning include:

e Limit of devices capacities such as (small screens,
memory size and computing power).

e Lack of common operating system and application
programs like browsers.

o Wireless networks may down with a larger number
of students when using it.

IV.MOBILE TECHNOLOGY OVERVIEW

Mobile technology consists of mobile devices and wire-
less communication technologies. We firstly introduce an
overview of general wireless communication technologies
that can be used in M-learning systems.

A.  Wireless Communication Technologies

1. Global System for Mobile Communications (GSM)

GSM is a worldwide mobile telephony system. GSM
offers the best voice quality of any current digital wireless
standard. GSM provides voice mail, high-speed data, fax,
paging and short message services capabilities, as well as
secure communication [14, 16].

2. General Packet Radio Service (GPRS)

GPRS is used for various data applications on phones,
including Wireless Application Protocol (WAP), Multi-
media Messaging Service (MMS), and software that
connect to the Internet. We can say that, any network
connection that is not voice or text messaging uses a data
connection like GPRS. GPRS provides about four times
greater speed than GSM systems [15].

3. Third Generation (3G)

3G is mobile phone standards and technologies tar-
geting to multimedia communication through cell phone
or smart phones. It supports increased bandwidth and high
data transfer rates compared to 2 or 2.5G to allow internet
browsing and exchange of audio and video files. In 3G,
mobile phones became mobile devices combining a cam-
era, video camera, stereo, MP3 player and radio into one
device [17,18].
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TABLE I.
SHOWS A COMPARISON BETWEEN M-LEARNING AND E-LEARNING [13].

M-learning E-learning

It can be used anywhere at any  |Partially it can be used anywhere
time. at any time.

Most mobile devices have lower |Desktop (PCs) are more expensive
prices than Desktop (PCs). than mobile devices.

Mobility: mobile devices are
smaller in size and lighter in
weight than Desktops.

Number of mobile users greater
than number of PCs users

Desktops are not portable. They
are not easily carried around due to
their heavy weight.

Number of PCs users less than
number of mobile users

More easily lost or stolen. Less easily lost or stolen

Rich learning contents (e.g. 3d
animations)

Poor learning contents

Rich communication technolo-
gies (e.g. SMS, MMS, Bluetooth, [Poor communication technologies
etc)

TABLE II.
SHOWS A COMPARISON BETWEEN EXISTING WIRELESS TECHNOLOGIES
[13].
Trsgts;er Range Frgqaur:e;cy Number of
(Mbls) (~meters) (GH2) users

Bluetooth | 1-2 10-100 24 Dozens

WiFi 10-54 100 24 Dozens
GPRS 0.17 30000 1.8 Thousands
3G 256 kbps | >1609344 Varies Thousands
WiMax 10-54 49889 2-11 Thousands

4.  Wireless Fidelity (Wi-Fi)

Wi-Fi is a wireless local area network (WLAN). Wi-Fi
is technology based on the Institute of Electrical and
Electronics Engineers’ (IEEE) 802.11family of standards.
Wi-Fi is a wireless network uses radio waves that com-
municate in two ways. A centralized network with access
point, called infrastructure network and decentralized
network without access point, called ad-hoc network. Wi-
Fi is used for a variety of applications. One of the most
common application is home and business WLAN where
it can cover around 100 m with data transfer rate between
10 — 54 Mbps [19, 20].

5. Worldwide Interoperability for Microwave Access

(WiMax)

WiMax provides high speed internet connection for a
large number of users over a large area. WiMax can cover
range around 31 miles and its data transfer rate between
10 — 54 Mbps. If there are too many users connected to
WiMax at the same time, the range will be limited and
speed lowered [21, 22].

6. Short Message Service (SMS)

SMS is the simplest of all the technologies available
in the mobile environment. SMS allows single short
messages of up to 160 characters to be passed between
mobile phones, fax machines or email addresses. Mes-
sages are sent along a mobile phone network, and must
pass through an SMS centre which handles and manages
the messages. SMS is used in an M-learning scenario for
dealing with variety of activities such as asking questions,
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providing answers, information delivery and providing
feedback [23].

7. Multimedia Message Service (MMS)

MMS is a more advance technology than SMS which
enables the sending and receiving multimedia messages
that include multimedia objects (images, audio, video, rich
text) between mobile phones. MMS content is longer than
SMS and transport on WAP, GPRS or 3G. MMS can also
be sent from a mobile phone to an email address [24].

B. Mobile Devices

The M-learning is impossible without the use of the
mobile devices. They vary significantly in their abilities,
sizes and prices. The common ability which united them is
their mobility and possibility to make wireless connec-
tions. Mobile devices can be defined as any electronic
devices that are small enough to fit in a shirt or jacket
pocket. It would not include laptops, as while they are
portable, they are not mobile. Mobile devices should fit in
your pocket [13].

1) Cell Phone

A cell phone is an electronic telecommunication mobile
device. Cell phones commonly named as mobile phones
or cellular phones. A cell phone supports voice communi-
cation and SMS. The cellular phones from the higher class
can access internet via WAP or GPRS technologies. They
also can be used to send and receive MMS. A cell phone
prices are decreasing continuously [25].

2) PDA

A Personal Digital Assistant (PDA) is pocket-sized
computers that fits in hand and has a touch screen or a
small keyboard. PDASs support voice communication, fax
capability and email service via a wireless network con-
nection. PDAs support software applications such as
internet explorer (IE) and calendar. PDAs have evolved
and incorporate cell phone and 3G functions. New PDAs
can connect to internet with faster speed via 3G and WiFi
or WiMax. Most PDAs have Bluetooth and the main
operating systems used are Palm OS and Microsoft Pocket
PC OS [26, 27].

3) Smart Phone

A smart phone is a mobile device which combines cell
phone and PDA functions. They have smaller sizes than
PDA and bigger than cellular phones. Smart phones
include backlit color screen, Wi-Fi, Bluetooth, large
RAM, large ROM and internet browsers. Smart phone use
advanced operating systems (e.g. Symbian, Windows
Mobile, etc) which can support advanced applications. It
is also possible to insert memory card. Smart phones have
potential to be successfully used in the M-learning field
[28, 29].

4) Tablet PC

Tablet PC are one of the newest mobile devices. They
also have full range of capabilities as personal computers.
Some of them haven't keyboard but have software to
recognize handwritten text and voice-recognition features
that will continue to evolve and improve. Because of their
large screens and high resolutions, Tablets PCs are good
candidates for delivering online courses. They also offer
rich data capture and image manipulation features, which
can be useful for learning applications [30].
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Figure 1. The general architecture of the M-education system

V. SYSTEM ARCHITECTURE

The system architecture is composed mainly of three
components: the J2Me application, the interface between
the J2ME application and the project server, and finally an
instance of M-educational system server for back-end
support and integration.

Figure 1, states clearly the system overview of the pro-
posed M-educational services system. The mobile "hand-
held" device is composed of group of J2ME application
that is designated to connect to J2ME application server to
attain the provided services. The second component in our
system is shortly an interface to match between the mobile
applications and the M-educational server. This compo-
nent is in charge of translating the mobile application
requests into suitable format for M-educational system.

Various optimization techniques are applied on the mo-
bile application in order to attain a good amount of mobile
limited resource utilization. In addition, a novel technique
is conducting to achieve high percentage of load balance
on the M-educational system side. The load balance will
guarantee a high degree of robustness and stable behavior
for the whole platform give the great amount of users
(students) who are using the system [31, 32].

The provided services include:

A. Security and confidentiality of personal information
e The possibility of changing the Username and Pass-
word.
e Displaying the user information and ability to update
them through the system.

B. Registration
o Drop registered courses and/or add new courses.
o Displaying the weekly schedule (Time table).

e Displaying the whole schedule and the open
courses/sections.

e Calculating and displaying the registration fee for
academic term or for registered courses.

e Displaying the registration status for the student
(continuous, withdraw ...).

o Displaying the historical record of student registra-
tion, and what has been registered and /or learned.
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C. Query for student information and displaying the
following

e The grade of midterm and final exams (if any).

e The details of the grades (i.e., homework, project,
quizzes, ...).

e The curriculum of the program, study plan, number
of hours and courses description.

e The ability to obtain the academic transcript of the
student from the registration office.

D. Financial services for student
¢ Displaying the summary of financial account.
e Displaying the deposit records of the student.

A pilot study is conducting to measure the efficiency of
the proposed system. Expected results are to support our
basic provided service usability and importance. In addi-
tion, a comparative study is taking place to cross examine
the platform end-to-end efficiency.

VI1.CONCLUSION AND FUTURE WORKS

By providing the educational services using wireless
and mobile technologies, the educational institutions can
potentially bring great convenience to those off-campus
students who do not always have time to find Internet
enabled computers to get the important educational infor-
mation from their academic institutions. With the mobile
or M-educational services, both the students and the
instructors can access the services anytime and anywhere
they want. The paper introduced the architecture of M-
educational system that provides the educational services
to student through the mobile devices. The study catego-
rized the proposed educational services into four catego-
ries that include: 1) Security and confidentiality of per-
sonal information, 2) Registration, 3) Query for student
information and displaying the following, and 4) Financial
services for student.

To continue our work in the future, we will try to en-
hance the educational aspects of the mobile services by
developing and implementing various solutions to specific
problems we have identified based on our observations
and the data we have collected from the students. Our
future efforts will continue to refine both the technology
and activities for providing learners with more meaningful
experiences with regard to the use of smart phones in
university settings.
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