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ABSTRACT

E-learning is an innovative approach to provide interactive, well-
designed, and learner-centered electronic learning environments through
the use of the Internet and digital technologies to apply educational
principles. Today's mobile phone is the first companion for every
person. Therefore, this research project offers the application of an
educational electronic platform through the mobile phone by developing
software technologies to facilitate learning in a remote university
environment. The proposed application offers an interactive system
between the student and the teacher where the teacher can create an
electronic educational class and invite students to class through a
specific code. Upon entering the code, the student can register in the
system for the purpose of accessing various jobs by publishing
publications and files related to the educational subject. The application
also contains a special chat system to facilitate communication between
students and the teacher or between a student and another student. The
application was built using the Android Studio platform and the modern
programming language Kotlin, with the use of the XML language as a
front end for the design of user interfaces, and Firebase services were
used as background services such as real-time database, storage and
authentication. The designed application has been tested on (10) fourth-
graders students in the Department of Computer Science with a teacher
of evolutionary computing and it was successful. The application is
distinguished by its Iragi privacy, that is, it can be applied without the

need for a Google account or email.
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Chapter One

Introduction

1.1 Overview

Wireless communication is changing our life. The ability to communicate any time
any where increases our quality of life and improves our business productivity[1].
Also, the usage of mobile technology is growing, and it affects other technologies
by bringing in new innovation and methods. The reason for this growth is not only
ease of use and mobility, but also improvements in interaction and functionality in
different contexts [2]. With the development of ICT (Information and
Communication Technologies) students can explore a world full of contents and
information through the computer and the Internet. The great growth in sales and
usage of mobile devices (pocket size computers (PDASs), cell phones, smart
phones, notebooks or tablet PCs) with Internet access makes the creation of
contents to these devices a discussed issue in the educational and technological
field. Mobile and learn through the distance method will attract more students [3].
The mobile learning is based on the use of mobile devices anywhere at any time.
These devices must support wireless technology and have a possibility to present
teaching materials [4]. Mobile learning is not just about learning using portable

devices, but learning across contexts [5].

The core of learning via mobile devices is that it allows students to be in the right
place at the right time, so they can gain experience in an authentic learning

environment, wherever that is. M-learning is identified by three different elements
[2]:

e Usability and convenience:
Learners are able to utilize their time even when they are in motion. For

example, on the bus or on the train, they can write or read their notes.

e Efficacy and expediency:



a. Students can be in one place and collaborate with others who are
somewhere else, either via voice calls or SMS messaging.
b. They can access the Internet from anywhere.
c. They can take photo material which they will edit later.
e Immediacy:
Students can directly share their ideas with their partners and thus get

immediate feedback.

1.2 Related Work
The following are some studies and researches which can so far associated works

to the proposed model of this project:

* Wiestaw Poljanowicz et. al. in (2014) [6], showed the organization of distance
learning, particularly the idea of b-learning, combining the accomplishment of
classes carried on in the traditional way and via computers. The authors presented
learning activities related to complementary education herein. Some of these
course types may be successfully adapted to an e-learning background. The models
and structure of the university virtual environment for distance learning are
described. These models illustrated a new approach to creating a virtual space for
medical and technical studies where e-learning courses are created to be used for
distance education. This work further included a brief overview of technologies
used to build interactive elements into learning materials. The authors presented
the use of interactive elements in medical education based on examples of certain

selected games and animations.

* Manopriya Karthiyayini in (2016) [7], explained M-learning concepts,
techniques, components and its need have high level of interoperability between

each other running on different operating systems. An outline of various aspects of
2



design and implementation of mobile-based authentication system for M-learning
platform is presented in this project. The project discussed the security in M-
learning as a new challenge in implementing the M-learning environment. Also
this project was to download data to students using intranet with the help of mobile

application.

* Shaibu Adekunle Shonola and Mike Joy in (2016) [8], presented a mobile
security enhancement application, designed and developed for Android smart
mobile devices in order to promote security awareness among students. The first
functionality of the application is ‘limiting unauthorized access’ to the m-learning
device by checking for password security. The second functionality is ‘avoiding
malware attack’ by monitoring permissions requested by applications during
installation and paying attention to unusual device behavior. This functionality
scans for permissions granted to all installed applications and any suspicious
application can be triggered for further analysis and subsequent removal if
necessary. The functionality also scans the device for unusual activities in term of

resource usage (memory and processing) and gives notifications to the users.

1.3 Problem Statement

The problem of this research is to design and implement a mobile learning system
to implement learning at distance. This system has the following requirements:

1- The system is an interaction system between users (students) and supervisor
(teacher).

2- The users and supervisor are using the mobile phones.

1.4 Aim of Project

The aim of this project is to build complete wireless interaction mobile phones
learning system (E-learning platform). This platform is completely interacted
between teacher and students. Also, the platform can be modified in future.



1.5 Project Outlines

The remaining chapters are:

Chapter Two which is entitled Theoretical Background

Chapter Three which is entitled The Proposed Platform and Results.

Chapter Four which is entitled Conclusions, and Suggestions for Future Work.
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Chapter Two

Theoretical Background

2.1 Introduction

The explosive growth of information technology and communication systems
makes our life always changeable. But, this growth depends on theoretical basis.
Therefore, this chapter presents the theory of the used software and programming

languages.
2.2 Android Studio

Android studio is a giant software environment, launched by Google in 2013, and
Is considered one of the most popular programming environments, in the field of
programming and mobile applications. Android studio makes it easy for
programmers to write the source code for Android applications. It also allows the
developer to use various applications on different types and sizes of screens,
without the need for extra devices or programs. It also supports a fully simulated
environment for smart phones and tablets, which made it the first environment
programmatically. Android studio supports more than a language such as the

JAVA language and Kotlin language [9] .

2.3 Kotlin Language

It is a modern open source Oriented Object programming language developed from
multiple languages such as Java and JavaScript.The language is supported by
Machine Virtual Java, and JetBrains has developed that language and is the same
company that developed IDEA IntelliJ which was built.It has the Android Studio
environment and is the platform for building Android applications. This language

Is designed to be fully compatible with the Java language and JDK package [10].



2.4 Firebase Services [11]

It is a mobile platform that helps you to develop high quality applications, increase
the interactive user base and gain profits quickly with your applications. The
platform provides many offered and related features that you can mood according
to match, including background wallpaper, analytics, and tools to increase app
growth and invest in app success. firebase provides a tool for grouping your
Android and i0S application formats together, without sharing user data. Firebase
Is fast and easy. With an easy APl SDK, you can focus on solving customer

problems and not wasting time building infrastructure.

I. Firebase Cloud Messaging

Formerly known as Google Cloud Messaging (GCM), Firebase Cloud
Messaging (FCM) is a cross-platform solution for messages and notifications

for Android, i0S, and web applications, which as of 2016 can be used at no cost.

I1. Firebase Authentication

Firebase Authentication is a service that can authenticate users using only client-
side code. It supports social login
providers Facebook, GitHub, Twitter and Google as well as other service providers
like Google Play Games, Apple, Yahoo, and Microsoft. Additionally, it includes a
user management system whereby developers can enable user authentication with

email and password login stored with Firebase.

I11. Firebase Realtime Database

Firebase provides a real-time database and back-end as a service. The service
provides application developers an API that allows application data to be

synchronized across clients and stored on Firebase's cloud.?®l?71 The company

6
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provides client libraries that enable integration
with Android, i0S, JavaScript, Java, Objective-C, Swift and Node.js applications.

The database is also accessible through a REST APl and bindings for
several JavaScript frameworks such
as AngularJS, React, Ember.js and Backbone.js.[?®l The REST API uses the Server-
Sent Events protocol, which is an API for creating HT TP connections for receiving
push notifications from a server. Developers using the realtime database can secure

their data by using the company's server-side-enforced security rules.

IV. Cloud Fire store

On January 31, 2019, Cloud Firestore was officially brought out of beta, making it
an official product of the Firebase lineup.B% It is the successor to Firebase's
original databasing system, Real-time Database, and allows for nested documents

and fields rather than the tree-view provided in the Real-time Database.

V. Firebase Storage

Firebase Storage provides secure file uploads and downloads for Firebase apps,
regardless of network quality, to be used for storing images, audio, video, or other

user-generated content. It is backed by Google Cloud Storage.

V1. Firebase Hosting

Firebase Hosting is a static and dynamic web hosting service that launched on May
13, 2014. It supports hosting static files such as CSS, HTML, JavaScript and other
files, as well as support through Cloud Functions.? The service delivers files over
a content delivery network (CDN) through HTTP Secure (HTTPS) and Secure
Sockets Layer encryption (SSL). Firebase partners with Fastly, a CDN, to provide
the CDN backing Firebase Hosting. The company states that Firebase Hosting

7
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grew out of customer requests; developers were using Firebase for its real-time

database but needed a place to host their content.

VIl. ML Kit

ML Kit is a mobile machine learning system for developers launched on May 8,
2018, in beta during the Google 1/0 2018. ML Kit APIs feature a variety of
features including optical character recognition, detecting faces,
scanning barcodes, labelling images and recognising landmarks. It is currently
available  for iOS or Android developers. You may also import your
own TensorFlow Lite models, if the given APIs are not enough. The APIs can be

used on-device or on-cloud.

VIII. Crashlytics

Crash Reporting creates detailed reports of the errors in the app. Errors are grouped
into clusters of similar stack traces and triaged by the severity of impact on app
users. In addition to automatic reports, the developer can log custom events to help
capture the steps leading up to a crash. Before acquiring Crashlytics, Firebase was

using its own Firebase Crash Reporting.

11 X. Performance

Firebase Performance provides insights into an app's performance and the latencies

the app's users experience.
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IX. Firebase Test Lab

Firebase Test Lab provides cloud-based infrastructure for testing Android and i0S
apps in one operation. Developers can test their apps across a wide variety of
devices and device configurations. Test results—including logs, videos, and
screenshots—are made available in the Firebase console. Even if a developer hasn't
written any test code for their app, Test Lab can exercise the app automatically,

looking for crashes. Test Lab for iOS is currently in beta.

X. Firebase Dynamic Links

Dynamic Firebase links are smart URLSs that dynamically change their behavior to
provide "the best available experience" across multiple platforms, including
desktop web browsers, i0S, and Android, and in-depth links to mobile apps.
Dynamic Links work in all app installs: if the user opens Dynamic Link on iOS or
Android and the application is not installed, the user will be prompted to install the

app first. Once installed, the application will start running and can access the link.
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Chapter Three
Proposed System and Results

3.1 Introduction

In this chapter the details of the proposed system is presented. Description and
architecture of the proposed system are explained in this chapter. The results are

given implicitly through sections of this chapter.
3.2 Proposed System Description

The proposed system is a special system for the e-learning process that contains
tools that help in the education process. The proposed system includes the creation
of electronic classes to make the interaction between the student and the teacher
more easy, as well as it contains a chatting system. Chatting system makes
communication easier between the (student and the teacher) and (the student and
another student). The proposed system contains a special notification system to
alert the students to all new notifications. The architecture of the proposed system

is shown in figure (3.1).

Content(E-Learn)

'Cloud Apps | ,
(Teacher) { Communication

. Users(Student)

Figure 3.1: The Proposed System Architecture
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3.3 Registration in the Proposed System

The first step in the proposed system is to register in the system where you need to
enter your basic personal information. These information are full name, email, and
password. If the user does not enter one of the required data and left it blank or
enter the wrong data, the application will send an alert to the user to inform him or

her about that. the registration page is shown in figure (3.2).

O3 Josall o § Olus ellzad

I (@) >

Figure 3.2: Registration Page
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3.4 Login in the Proposed System

After registration in the proposed system with the email and password, the student
logs in automatically. But if you have logged out of your account or want to
switch the account, the system automatically saves your registration information.

The login page is shown in figure (3.3).

odl S § Ol ellzary

1 @] >

Figure 3.3: Login page

12



3.5 Electronic Class Creation

The teacher can easily create an electronic class by writing the class name and the
department name for that class. When the teacher clicks on the electronic class will
be created with a unique random code for that class so that students can enter the

class through it. The page of creation electronic class is shown in figure (3.4).

[> PAGH RO

sulys o clas!

wall @wl

donay :;L,,.;L..ﬂ\|

il awl

Lol d>ya / Dl pole

elast

] @) >

Figure 3.4: The Page of creation Electronic Class
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3.6 Joining an Electronic Class

The student can join any electronic class through unique random code
that the system was generated. After inserting student code, the system
will check the code and search whether the code and the class are
correct. The proposed system will send an alert to the absence student.

The web page of joining a class is shown in figure (3.5).

B%AY 1= N

s o JI alassdl

-m9d9bexioa8yymghv_q ]

plasil

[ @) >

Figure 3.5: Page of Joining A Class
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3.7 Classrooms

After creating the specified class by the teacher, and the students joined
this class, all classes appear on the classroom page as shown in figure
(3.6). The class name, the name of the department, and the number of
students are appeared to the teacher. But the name of the class, the name
of the department, and the name of the teacher are appeared to the
student. The student can cancel his \ her registration in the class. But, the
teacher can delete the class.

& rva

E_learning_platform

dayly dl>ya [ Dowl> pole

b d>ye [ Dgul> pole

Ol Jsla
50 Ao [ Qguwl> agle

1] @) >

Figure 3.6: Page of Classrooms
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3.8 Posts Pool

When the classroom is opened, the formal teacher and students will meet
in post pool page. In this pool the teacher and students are interacted by
their posts and comments. The date of posts are documented in the pool.
The option of deleting comments are permitted. posts pool page is

shown in figures ( 3.7 and 3.8).

&S yg 4l da>yg ‘nf..lr_ ‘:)Lu.“
5:00 dclu 8ydlown 336 dll clas ol gl oMb

10 2 @
~\ ~ G
I @) > I @) >

Figure 3.7:Posts Page with Text Post  Figure 3.8:Posts Page with Image Post
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3.9 Members Page

The list of teachers and members can be illustrated in this page as shown
in figures (3.9 and 3.10). Also the code of classroom is clarified in this

page and can be given to students who are not participating in class.

VL)

£36 Lwlsl ol lia

Ml g gl sl a3y ESLis cliSay s g1l @
-m9jhhzwo1wjxa2s-een

aax| ays] @

'

[CAERFCOY
1 O > 1 O >

Figure 3.9:An Empty Page of Members Figure 3.10:Page of Members with Students

17



3.10 Comments Page

All comments can be seen when comment icon or any post are clicked.
The student and the teacher can interact easily with any post through this

page. Comments page is shown in figure (3.11).

@S y19 alll daxyg eSle pohll
5:00 delus yblna 355 dlll 2l ol pdl Wb

Al @Sleg
2683 dlll el
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e85y dlll el ol

REEV- | EUIY
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25553 plad

a2 s gl
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3585 alll el o

Jlayi

] @ >

Figure 3.11:Comments Page
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3.11 Add Post

This page is used to add posts to the class where the student and teacher
can publish any posts related to this class. Two types of medias (text and

image) can be shared. This page is shown in figure (3.12).

&Syg dlll dasyg (Qi‘li— Al
J.;JS.A” iwﬂ] F\S.w d.»g.Lha C)L‘ng degaxn \élm oMb
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O sty -

syso Blol N

I @] >

Figure 3.12:Add Post Page
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3.12 Private Chat Page

In this page, the student can have a private chat with any other student in
the class or with the teacher of class. The time of each private chat is
recorded. The private chat page is shown in figure (3.13).

-m9ilOpjpn-0xI8n_owk

dcls 3 s

Gpasls plbod alos
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4885 3 e

L

I (@) >

Figure 3.13: Private Chat Page
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3.13 Notifications

In this page, a notification will be sent to all class students to alert them about
what the teacher has shared. There is a feature to receive all notifications while the

application is in the background. This page is shown in figure (3.14).

%M 1, = N - Gd T & Vo

ok E_learning_platform =

Aysdun e s abos e
pudl @leg
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Sygduias se abuos ol
Sygdua o e ol Gle
G839 dlll dasyg pdudl @Sule g
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Aygdiay fpas ulie el
>
3
£

Figure 3.14: Page of Notifications
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3.14 Account Settings Page

In this page, the student can update his\her name in the account, update
the profile picture, log out, or delete the account. Account setting page is

shown in figure (3.15).

zoydl Jeauss
11 @) >

Figure 3.15:Account Settings Page
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Chapter Four

Conclusions and Suggestions for Future Work

4.1 Introduction

In this chapter, some inferred conclusions are presented and some

suggestions for future work are given.

4.2 Conclusions

In this research a proposed system for e-learning platform has been presented. This
platform works on Android phones by Android Studio Framework as front end and
Firebase service as back end. This combination added high flexibility in the
process of storing data.The proposed project is able to provide an e-learning
environment by providing tools that aid in education, such as creating electronic
classes and providing private chat used to enhance interaction between the teacher
and students.

4.2 Suggestions for Future Work

In spite of the proposed system is working properly , but it needs some

modifications such as :

e Add new tools for security.

e Adding other ways to register in the system, for example through a Google

account or a Facebook account.

e Adding feature in private chat to send different types of files such as video

files, audio files and pdf files... etc.

23



Adding a teacher’s section for homework.
Adding more information on the profile page.

Adding voice and video chat to facilitate more interaction between students and

the teacher.
Adding ability to know who liked your post.

Programming the proposed system to work on the 10S phones system.

24
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