
PAPER 
DEVELOPMENT OF MOBILE EDUCATIONAL SERVICES APPLICATION TO IMPROVE EDUCATIONAL OUTCOMES USING… 

 

Development of Mobile Educational Services 
Application to Improve Educational 

Outcomes using Android Technology 
http://dx.doi.org/10.3991/ijim.v8i2.3509 

Hosam F. El-Sofany1, Samir A. El-Seoud2, Hassan M. Alwadani3, and Amer E. Alwadani4  
1Cairo Higher Institute & Educity Center for Learning and Scientific Research, Cairo, Egypt 

2 British University in Egypt-BUE, Cairo, Egypt 
3Arab East Colleges for Graduate Studies, Riyadh, Kingdom of Saudi Arabia  

4University of Dayton, Ohio State, USA 
 
 
 

Abstract—Mobile devices have become instruments that 
allow new ways of interacting with institutional services. 
This paper describes the development of the Mobile Educa-
tional Services Application (MES app) for the Android 
platform. This app allows access to mediated and self-
access services, as well as databases, announcements, reg-
istration, events, book consultations, schedules, etc. The 
project provides Mobile and Web-based application tools 
(apps) that allow online access for different users - students, 
instructors, and administrators. The app provides students 
with a user friendly, generic, web-based GUI to request 
educational services, to send text message inquiries, to add, 
drop, or defer courses, etc.. The app allows instructors to 
send or receive text messages to and from students using the 
mobile or web-based interface of the app. In addition to 
system monitoring, the app provides administrators an 
online tool to manage, add, update, and delete system in-
formation. This tool seeks to be one of the more useful eco-
nomic apps that use Android technology for applications, 
using Tablets and mobile devices, for the use of students, 
instructors and administrators in accessing services in an 
educational institution. 

Index Terms—Mobile Applications and Services, M-learning, 
Android OS, Educational Services, Web services, Software 
Development 

I. INTRODUCTION 
Mobile technologies have become a  basic part of our 

lives. The growing demand for mobile devices is a posi-
tive sign that these devices are playing an essential role in 
our lives. Mobile devices are being used as a means of 
information exchange, chat, entertainment, SMS (texting), 
and other social communication, leaving computers run-
ning the most complex tasks. Because most students today 
have some sort of internet-enabled mobile device, the de-
velopment of Mobile-based systems provides students 
with fast, straightforward access to information needed in 
their academic lives.  

Some research studies have concluded that the integra-
tion of tablets, PDAs, and touch screen devices in the cur-
riculum helps increase motivation in students and im-
proves learning outcomes. 

The real innovation w i t h  tablets is how they’re 
used, t h e  w a y  the user interacts with the device giv-
ing it a little touch on the screen, easy and intuitive, re-
quiring neither manuals nor instructions. In addition, 

what makes them so powerful for education is that stu-
dents already use them outside the classroom to down-
load applications, connect to social networks, and im-
merse themselves in informal learning experiences. These 
new technologies make it possible today to speak of e-
learning and M-learning, providing great benefits for the 
student [1].  

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

Android is the world's most popular operating system 
(OS) for mobile devices and tablets. It is an open source 
OS, created by Google, and available to all kinds of de-
velopers with various expertise levels.  

Android is the first free, open source, and fully custom-
izable mobile platform, a software stack for mobile devic-
es including an OS, middleware and key mobile applica-
tions. The Android SDK provides the tools and APIs nec-
essary to develop applications on the Android platform [3, 
4]. 

This article aims to introduce the system development 
life cycle of the MES app that provides educational ser-
vices to students through their mobile devices, using the 
Android OS platform. This system provides Mobile and 
Web-based app tools that allows online access for differ-
ent users including students, instructors, and administra-
tors. We have tested the system with different type of ser-
vices and programs. The feedback of both instructors and 
students has been highly promising. 

The paper is organized as follows: in section two we in-
troduce the Android OS architecture; in section three we 
introduce an overview about recent studies of mobile de-
vices; in section four we present the analysis and design of 
the Mobile Educational Services Application; and in sec-
tion five we introduce the implementation of the MES app 
system. The paper is finally concluded in section six. 
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II. INTRODUCING ANDOID OS 

A.  Android Architecture 
Android is a software framework and OS for mobile 

devices and tablets based on a Linux kernel. It was initial-
ly developed by Google, and later under the Open Hand-
set Alliance. The framework is based on the Linux 2.6 
kernel and consists of an operating system, middleware 
stack, customizable user interface and applications. It 
allows the software developers to write managed code in 
Java, and controlling the device through Google devel-
oped Java libraries. Apps written in C, C++ and other 
languages can be compiled to ARM native code and 
run, but this development type is not officially recom-
mended by Google [4,5,7]. 

The main components of the Android OS architecture 
are shown in Figure 1. The Figure show that: at the bottom 
layer, Android relies on Linux version 2.6 for core sys-
tem services such as memory management, process man-
agement, network stack, security, and driver model. 

Android includes a set of Core Libraries that provide 
most of the functionality available in the core libraries of 
Java. Every Android application runs in its own process, 
with its own instance of the Dalvik virtual machine. The 
Dalvik VM executes files in the Dalvik Executable (.dex) 
format which is optimized for minimal memory footprint 
[6, 7]. 

Android includes a set of C/C++ libraries used by 
various components of the Android system. These ca-
pabilities are exposed to developers through the An-
droid application framework. Some of the core libraries 
are [8]: 
• System C library–a BSD-derived implementation of 

the standard C system library (libc), tuned for em-
bedded Linux-based devices 

• Media Libraries–based on PacketVideo’s Open-
CORE, the libraries support playback and recording 
of many popular audio and video formats, as well as 
static image files, including MPEG4, H.264, MP3, 
AAC, AMR, JPG and PNG 

• Surface Manager– manages access to the display 
subsystem and seamlessly composites 2D and 3D 
graphic layers from multiple applications 

• LibWebCore–a modern Web browser engine which 
powers both the Android browser and an embeddable 
Web view 

• SGL–the underlying 2D graphics engine 
• 3D libraries–an implementation based on OpenGL 

ES 1.0 APIs; the libraries use either hardware 3D ac-
celeration (where available) or the included, highly 
optimized 3D software rasterizer. 

• FreeType–bitmap and vector font rendering 
• SQLite–a powerful and lightweight relational data-

base engine available to all applications 
 

Also, Android contains a set of core applications 
that include: email client, SMS (texting) program, 
browser, calendar, maps, contacts, and etc.. All applica-
tions are written in Java. Developers have full access to 
the same framework APIs used by the core applications.  

The application architecture is designed to simplify the 
reuse of components. Any application can publish its 
capabilities and any other application may then make use 

 
Figure 1.  Android architecture [4] 

of those capabilities. This same mechanism allows com-
ponents to be replaced by the user. Underlying all appli-
cations is a set of services and systems, including: 
• A rich and extensible set of Views that can be 

used to build an application, including lists, grids, 
text boxes, buttons, and an embeddable web brows-
er; 

• Content Providers that enable applications to access 
data from other applications or to share their own da-
ta; 

• A Resource Manager that provides access to non-
code resources such as localized strings, graphics, 
and layout files; 

• A Notification Manager that enables all applications 
to display custom alerts in the status bar; 

• An Activity Manager that manages the life cycle of 
applications and provides a common navigation 
backstack [7]. 

The Android SDK includes a comprehensive set of de-
velopment tools including a debugger, libraries, a handset 
emulator, documentation, sample code, and tutorials [4,7]. 
Currently supported development platforms include x86-
based computers running Linux, Mac OS X 10.4.8 or lat-
er, Windows XP or Vista. Requirements also include Java 
Development Kit, Apache Ant, and Python 2.2 or later. 
The officially supported integrated development environ-
ment (IDE) is Eclipse (3.2 or later) using the Android De-
velopment Tools (ADT) Plugin. Alternatively, developers 
may use any text editor to edit Java and XML files then 
use command line tools to create, build and debug An-
droid applications. 

III. OVERVIEW  
Recent studies show that mobile devices are especially 

suitable tools for enhancing education in developing coun-
tries. In addition to voice communication, mobile devices 
allow data transfer, which can be useful for delivering 
educational content over long distances. Nowadays, many 
lecturers use mobile devices to deliver course content and 
other information that students need for a given course. 

Mobile devices have been used to assist in training 
teachers [13], keeping students and parents informed 
about school information [14], and teaching students [15]. 
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Recent studies indicate that there is important evidence 
in the developing world that mobile devices affect educa-
tional outcomes by facilitating increased access and open-
ing new channels of communication between teachers and 
students. 

Mobiles have relatively low physical infrastructure re-
quirements and can reach remote areas in a more cost-
effective fashion than other ICTs such as the Internet or 
fixed phone lines. In some places, mobile devices are 
simply the only option available. One advantage of the 
mobile phone is that it requires only basic literacy, making 
the barriers to entry much lower than with other modern 
ICTs. 

As mobile technologies become increasingly prominent 
in the lives of young people worldwide, government agen-
cies and local schools in USA are experimenting with the 
use of these popular devices for a range of different teach-
ing and learning purposes. As a result, mobile technolo-
gies are starting to have a permanent influence on human 
development which directly enhances the development of 
different areas such as health, education, health, agricul-
ture, employment, environment, etc. 

Many research studies indicate that Mobile devices help 
to improve educational outcomes by, on one side improv-
ing access to education and on other side promoting new 
learning. In fact, mobile learning increases access for 
those who are full-time employees, handicapped, or have 
household activities, and cannot physically attend academ-
ic learning institutions to follow courses in a traditional 
educational setting due to the constraints of work or any 
other competing demands on their time. In this aspect, 
mobile learning makes education more accessible since it 
enables learners to pursue their studies via mobile devices 
according to their own schedule at anytime from any-
where. The portability of mobile technology means that 
mobile learning is not bound by fixed class times; mobile 
learning enables learning at all times and in all places. 

IV. ANALYSIS AND DESIGN OF MES APP SYSTEM  

A. Functional requirements 
Functional requirements describe the interactions be-

tween the system and its environment independent of its 
implementation. The environment includes the end user 
and any other external system with which the system in-
teracts. The system allows different types of users to inter-
act with the app according to given privileges. There are 
three main actors: student, instructors and administrator. 
The system provides various services for each user as 
shown in Figure 2, of the use case diagram: 
• The MES app provides the student with many aca-

demic services include: register to the system, login, 
change account password, register to one program, 
add course, drop course, send text message to admin 
or instructor, receive text message through the mo-
bile, update his/her record, show timetable, and oth-
ers.  

• The MES app provides the instructor with many ser-
vices include: registration, login, change password, 
program registration, send text message to selected or 
all of his students, receive text message through his 
mobile, update his records and show his timetable. 

• The MES app provides the administrator with many 
services include: registration, login, change pass-

word, System management, activate the registration 
for different users, manage users accounts, manage 
the data of the academic programs and courses, up-
load admin information, reply to students and in-
structors requests. 

B. Sequence Diagram 
Figure 3, presents part of the sequence diagram of the 

proposed system that shows the functions between instruc-
tor and student. 

The diagram shows that, if an instructor or student re-
quests any service from the registrar, the registrar deter-
mines the classification of service then chooses the service 
via web page, and the system checks the security setting, 
and confirms validation for the process in the database, 
then the system sends the response to the registrar about 
the requested service and displays it. Finally the registrar 
sends a text message to the student(s) containing the in-
structor’s request.  

 
Figure 2.  Use case diagram 

 
Figure 3.  Sequence diagram 

6 http://www.i-jim.org



PAPER 
DEVELOPMENT OF MOBILE EDUCATIONAL SERVICES APPLICATION TO IMPROVE EDUCATIONAL OUTCOMES USING… 

 

C. Data requirements 
The list of some important data requirement includes: 
• Student: (StudentID, StudentName, MaritalStatus, E-

mail, Sex, Age, Address, City, Country, Photo, Pho-
neNumber)  

• Services (ServiceID, ServiceName, ServiceCode, 
ServiceDescription)  

• Program (ProgramID, ProgramName, ProgramType) 
• Course (CourseID, CourseName, Fees, Time, 

CourseHours, CourseNumber)  
• Instructor (InstID, InstName, Age, Nationality, Spe-

cialization, E-mail)  
• Admin (AdminID, AdminName, Age, Gender, Ad-

dress, Phone, E-mail)  

D. Relational Database Schema of the MES app 
We have designed the database of the MES app project, 

using UML, and ERD diagrams. We mapped the entities 
in the ERD to generate the relational database schema 
diagrams of the system, as shown in Figure 4.  

V. THE IMPLEMENTATION OF MES APP SYSTEM  

A. Android installation  
To develop the Mobile Educational Services project, 

using Android OS, we started by installing the Android 
SDK and the Eclipse plug-in. We used Windows XP 
professional OS, with Eclipse IDE a s  supported devel-
opment environments. 

The recommended way to develop an Android appli-
cation is to use Eclipse with the ADT plugin. Eclipse 
ADT plug-in provides editing, building, and debugging 
functionality integrated right into the IDE. However, ap-
plications can also be developed in another IDE, such as 
IntelliJ, or use Eclipse without the ADT plug-in. The 
steps for installing and configuring the Android SDK and 
Eclipse Plug-in are as follows. 

1. Download the SDK (http://code.google.com 
/intl/en/android/download.html). 

2.  Install the SDK: After downloading the SDK, un-
pack the (.zip) archive to a suitable location on the 
computer. By default, the SDK files are unpacked 
into a directory named an-
droid_sdk_<platform>_<release>_<build>. The 
directory contains the subdirectories tools/, sam-
ples/, and others. Adding tools to the path allows 
running Android Debug Bridge (ADB) and the other 
command line tools without needing to supply the 
full path to the tools directory. 

3. Install the Eclipse plug-in (ADT): To use the 
Eclipse IDE as the environment for developing An-
droid applications, a custom plug-in called An-
droid Development Tools (ADT) is to be installed, 
which adds integrated support for Android projects 
and tools. The ADT plug-in includes a variety of 
powerful extensions that make creating, running, 
and debugging Android applications faster and easi-
er. If the Eclipse IDE is not used, then the ADT 
plug-in needs not to be downloaded and installed. 

B. Database implementation 
The database is designed to have the following tables: 

 
Figure 4.  Database Design 

Student, Admin, Course, Service, Instructor, Program, 
Instructor services, Student Services, Users, etc. 

C. GUI implementation 
The Mobile Educational Services Application system 

takes advantage of the latest development technologies in 
its implementation. It is an ASP.NET web-based applica-
tion to be used on the Internet and was written using Mi-
crosoft’s Visual Studio .NET development environment in 
the C# programming language. Code that executes on the 
server to process event handlers for events such as button 
clicks is written in C#. Microsoft’s SQL Server 2008 R2 is 
used for database operations, including the storage and 
retrieval of login information, as well as submission data. 
Successfully logging into the system, users are taken to an 
action page that dynamically presents options to them 
based on their privileges. The system used XML Web 
service to communicate with database. The Android OS 
with Eclipse plug-in is used also for Mobile GUI apps. 
The Web-based interface of the proposed system, started 
with the "Home Page", and the system contains GUI for 
Admin, Instructor, and Student as shown in Figure 5. 

The admin GUI includes: Login, Admin management- 
manages users (Instructor/Student); Activate User Ac-
count- manages the program’s information (add, program, 
edit, delete), manages the course info (add, delete, update 
courses for the selected program), manages and sets up 
other pertinent information (cityname, nationality, coun-
try, class room, and services), manages time table infor-
mation (add/change program and course data), sends a 
message interface (admin can send text messages to in-
structors and students via this interface); and a Read Mes-
sage Interface (admin can read text messages that are sent 
from instructors and students via this interface). Figure 6, 
shows the snapshot of the class administrators:  

The Instructor GUI includes: Instructor Registration; 
Login; Program interface - (instructor can show his pro-
gram and courses from this interface); Instructor Infor-
mation interface - (the instructor can use the interface for 
editing, changing, and deleting courses, as well as basic 
information including the password; Send Message Inter-
face – (an instructor can send a text message to a student, 
another instructor, or admin); Read Message interface – 
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(an instructor can receive and read text messages from 
students, instructors, or admin); and the Timetable inter-
face – ( using this interface an instructor can view the time 
table). Figure 7, shows the snapshot of the class instructor: 

The Student GUI includes: Student Registration, Login, 
Student Program interface – (student can use this interface 
to view all the offered programs and then can select one of 
them); Student Information interface – (student can use 
this interface to edit, add, delete, or update his info includ-
ing the password, and courses information); Send Student 
Message interface - (student can use this interface to send 
text message to an instructor, student, or admin): Read 
Student Message interface – (student can use this interface 
to send text messages, read messages received from in-
structors, students, or admin); and Timetable Interface – ( 
using this interface student can view the time table). Fig-
ure 8, shows the snapshot of the class students: 

D. Android GUI implementation 
Among the devices offered on the market, we use a Tab-
let to implement the Mobile Educational Services Appli-
cation system. Tablets are considered the most appropri-
ate as they possess hardware capabilities close to those of 
a laptop but have a smaller size. Tablets possess unique 
capabilities and functions [9, 10]: 
• Operating system (e.g., Windows 7, Android, or iOS) 
• Improved Internet connectivity via different wireless 

technologies and by using various communication 
protocols 

• Supports text, video, and audio files with various ex-
tensions (e.g., for video files: avi, mp4, mkv, mov, 
flv and for audio files: mp3, wma, wav, ape, ogg, 
glac, aac) 

• Availability of camera, internal flash storage, or mi-
cro Secure Digital High Capacity (SDHC) card slot  

• Easy screen navigation—better accessible than lap-
tops, especially in crowded places 

 

Tablets give students the opportunity to work in larger 
groups. These mobile devices help maintain an uninter-
rupted dialogue within the group, sharing and transferring 
resources. Every student is able to test his/her hypotheses 
and ideas and then share the results with the rest of the 
group. The advantage of this technology is the ability to 
constantly exchange information between students even 
while they are working on a specific task [9-12]. 

The Mobile GUI includes: Instructor app to send and 
receive text messages to/from students, instructors, or ad-
min. The app provide the users with "New Messages" 
interface (this interface displays the "unread" messages to 
the users) and Open Messages (notifications) interface – 
(helps the user to see new notifications and to show new 
messages). Figure 9, shows the Mobile GUI of the Mobile 
Educational Services Application. 

VI. CONCLUSION 
By providing educational services using wireless and mo-
bile technologies, educational institutions can potentially 
bring great convenience to those off-campus students who 
do not always have time to find Internet enabled comput-
ers to get important educational information from their 
academic institutions. With the M-educational services 
apps, students and instructors can access services any time 

and any place they want. The paper has introduced the 
development of the Mobile Educational Services Appli-
cation (MES app) for the Android platform. 

This app allows access to university services, as well as 
announcements, registration, events, book consultation, 
and schedules, among others. The project provides Mo-
bile and Web-based app tools that allows online access for 
different users.  The  app provides a user friendly, generic, 

 
Figure 5.  Admin GUI 

 
Figure 6.  Class Administrator 

 
Figure 7.  Class instructor 

 
Figure 8.  Class students 
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Figure 9.  GUI of Mobile Educational Services Application 

web-based GUI to request educational services such as 
SMS text messaging, course drop/add/defer queries, and 
etc. The app provides instructors with an app tool to 
send/receive SMS text messages to/from students using a 
mobile device or using a web-based interface of the app. 
The app provides administrators with online tools to man-
age, add, update, and delete system information. The main 
objective of the project has been the use of Android tech-
nology for providing an app tool for mobile devices, for 
the use of students, instructors, and administrators in ac-
cessing educational services. 

ACKNOWLEDGMENT 
The authors acknowledge the academic support re-

ceived from Educity Center for Learning and Scientific 
Research and from Cairo Higher Institute for Computer 
Science, Engineering and Managements. 

REFERENCES 
[1] Rodríguez, J.: Utilización de dispositivos móviles para la gestión 

académica de alumnos y docentes de la Universidad de San Mar-
tín de Porres (2012) 

[2] Scornavacca E, Marshall S. TXT-2-LRN: Improving students’ 
learning experience in the classroom through interactive SMS. 
Proceedings of the 40th Hawaii International Conference on Sys-
tem Sciences, Hawaii, 2007. 

[3] Meier, R.: Professional Android Application Development. Wiley, 
Indianapolis (2008) 

[4] Open Handset Alliance, http://code.google.com/ 
[5] Yacoub, H.B.: Running C++ Native Applications on Android, The 

Final Point, http://openhandset magazine.com/ 
[6] Mazzocchi, S.: Dalvik: how Google routed around Sun’s IP-based 

licensing restrictions on Java ME, http://www.betaversion.org/ 
[7] Guiran Chang, Chunguang Tan, Guanhua Li, and Chuan Zhu, 

"Developing Mobile Applications on the Android Platform", 
Springer-Verlag Berlin Heidelberg, pp. 264–286, 2010 

[8] http://news.dice.com/android-talent-community/android-industry-
overview/ 

[9] Elissaveta Gourova, Asya Asenova, and Pavlin Dulev. "Integrated 
Platform for Mobile Learning", chapter 5. DOI 10.1007/978-1-
4614-3329-3_5, © Springer Science+Business Media New York, 
2013 

[10] Dulev, P. The use of tablets as mobile aids in E-learning. In Pro-
ceedings of international conference – New Horizons in Education 
, Portugal, 2011. 

[11] Asenova, A. The challenges and benefits of organizing a tablet-
based mobile training for future biology teachers. In Proceedings 
of international conference – New Horizons in Education , Portu-
gal, 2011 

[12] Gourova, E., A. Asenova, P.Dulev. Mobile learning using Tablets: 
the So fi a university case, IADIS International Conference on 
Cognition and Exploratory Learning in Digital Age (CELDA 
2011), 6-8 November 2011, Rio de Janeiro, Brazil, pp. 219–226, 
2011 

[13] Loiret, P. & Le Quentrec, E. (2013) Formation continue des maî-
tres à Madagascar. Operation Apprentissage Assisté Par Mobile. 
Presentation for UNESCO Mobile Learning Week 2013.  

[14] Lloveras, F. & Korenblum, J. (2012) Souktel and Unesco: 
Strengthening Education Systems in Crisis Zones, Through Strate-
gic Mobile Service Partnerships. Presentation for 2012 mEduca-
tion Alliance International Symposium.  

[15] Yacoobi, S. (2013) Outline of Dr. Sakena Yacoobi's Speech to 
UNESCO Mobile Learning Week. Prepared for UNESCO Mobile 
Learning Week 2013. 

AUTHORS 
Dr. Hosam F. El-Sofany received his Ph.D. and his M. 

Sc. degree in Computer Science. He is currently an Assis-
tant Professor of CS at Cairo Higher Institute, and Direc-
tor of Educity Center for Learning and Scientific Re-
search, Cairo, Egypt. He has a strong technical back-
ground including the development of Web-based and Mo-
bile-based educational systems. His research interest in-
clude: E-Learning, M-Learning, XML Databases, Data-
bases Systems, and Semantic Web. Dr. El-Sofany’s e-mail 
is: hosam_elsofany@hotmail.com. 

Professor Samir Abou El-Seoud received his BSc 
degree in Physics, Electronics and Mathematics from 
Cairo University in 1967, his Higher Diploma in 
Computing from the Technical University of Darmstadt 
(TUD) - Germany in 1975 and his Doctor of Science from 
the same University (TUD) in 1979. Professor El-Seoud 
held different academic positions at TUD Germany. He 
has been a Full-Professor since 1987. Outside Germany 
Professor El-Seoud spent several years as a Full-Professor 
of Computer Science at SQU – Oman, at Qatar University, 
at PSUT and acted as a Head of Computer Science for 
many years. With industrial institutions, Professor El-
Seoud worked as Scientific Advisor and Consultant for 
the GTZ in Germany and was responsible for establishing 
a postgraduate program leading to M.Sc. degree in 
Computations at Colombo University, Sri-Lanka (2001 – 
2003). He also worked as an Application Consultant at 
Automatic Data Processing Inc., Division Network 
Services in Frankfurt/Germany (1979 – 1980). Professor 
El-Seoud joined PSUT in 2004. Currently. Professor El-
Seoud is with the Faculty of Informatics and Computer 
Science of the British University in Egypt (BUE) and his 
email is samir.seoud@bue.edu.eg.  

Hassan M. Alwadani, is a student in the MSc program 
at Arab East Colleges for Graduate Studies, Department of 
Computer Science, Riyadh, Kingdom of Saudi Arabia. 

Amer E. Alwadani, is a student in the MSc program at 
University of Dayton, Department of Computer Science, 
Dayton, Ohio, USA. 

This article is an extended and modified version of a paper presented 
at the 16th International Conference on Interactive Collaborative 
Learning (ICL2013) and 42nd IGIP International Conference on 
Engineering Pedagogy, held from 25 to 27 September 2013 at Kazan 
National Research Technological University, in Kazan, Russia. 
Submitted 10 January 2014. Published as re-submitted by the authors 05 
April 2014. 

 

iJIM ‒ Volume 8, Issue 2, 2014 9


	iJIM Vol. 8, No. 2, 2014
	How To Design a Mobile Application to Enhance Teaching and Learning?
	Development of Mobile Educational Services Application to Improve Educational Outcomes using Android Technology


