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Abstract

Teaching and learning are one of the things that humans have been doing for many years and
it doesn’t have an age limit. People in their lives are taught many things from walking to talking,
to even thinking in a particular way for specific matters. The learning experience begins from a
young age and it doesn’t stop. Peoples first learning steps are taught by their parents and their
most important learning curve comes through school.

Through time, learning has taken many forms especially now that technologies are evolved
so much, distance learning has become something that people are using in their daily lifes and
have grown fond of. The simplicity of logging in a computer and connecting to a platform that
provides all the necessary tools that are needed to enhance knowledge, makes it very attractive
in so many ways. Nowadays there are too many programming languages, so we can not name
them, all but some of the most important and commonly used are languages such as Java, C,
Python etc. Usually a programming language is taught in a school or a university or by reading
about it in a book or reading the documentation of the language in the internet.

This thesis aims to create a tool that will help students to get more familiar with Java and help
them in their laboratory obligations. The application aims, to be used by anybody at anytime and
anywhere. This has as result to remove barriers of a conventional classroom and help students
learn at their own pace. All the content for this implementation was taken from the official site
of Java the ORACLE Java Documentation and the Java Tutorial.

The tutorial has been separated into modules, lessons, courses and sections wherever it was
needed. When a user reaches the point to begin the learning of each individual lecture he will be
encountered with the theoretical portion and afterwards he might have to answer some multiple-
choice questions based on the theory and write some code. There is also an option of completing
the course at once for anyone that wishes to challenge his skills

ii|Page



Bachelor Thesis

2ovoyn

H d1daokaria kot 1 ekpddnon eivar Eva amd ta TPy UATo TOL 01 AVOP®ITOL OVOTTUGGOVY E0M
Kot TOAAG ¥povia Kot dev €xel Oplo nhkiag. Ot dvBpwmot oty (N Tovg dddcKovTal TOAAG
TPAYLOTO 0TO TO VO TEPTOTAVE GTO VO, LMAGLLE, OKOUT] KOl VOL GKEPTOVTOL L€ GLYKEKPYEVO TPOTO
v ovykekpyéva Oépata. H pabnoiokn eumeipio apyilel omd veapn nAio kot 6ev oTapatd, o
TpmTO, frpato pddnong Tpoépyoviotl amd TovE YOVEIS Kol 1 TO GNUOVTIKY podnotakn eumelpio
EPYETAL LEGM TOV GYOAEIOL.

Méow 10 mépaco Tov ¥povov M uddnon Exet AaPet o GAAN popen E0IKA TOPO TOV Ol
texvoroyieg €xovv eelybel 1060 mMOAD Tov M € amMOoTAGE®G HABN o™ £)EL Yivel KATL TOL Ol
avOpmmOo1 YpNGYOTO0VV 6TV Kanpeptvi Tovg {on Kot £xovv peyaimaoet pe avtr). H anidtta
TOV VO OVOTYEIS TOV VTOAOYIGTY] KOl VO GUVOEEGOL GE 0L TAATPOPLLO TOV GOV TTAPEYEL OAOL TOL
aropaitnto epyareion mov ypeldlecat yio vo PEATIOCELS TIS YVAGEIS GOV €lval TOAD EAKVGTIKN
Yot TOAAOVG AGYOUG. ZfjUepa LITAPYOVY TAPO TOALEG YADGGES TPOYPOUUUATICUOD, OTTOTE KO OEV
UTOPOVUE VO TIG OVOUACOLHE OAEG, OAAD HEPIKEG OmMO TIC MO ONUAVIIKEG Kol LYV
YPNOYOTO0VUEVES YADGGEG etvan 1) Java, 1 C,  Python kAr. Zuvn0wg Oa paborveg pio yroooa
TPOYPOUUOTIGHOD GTO GYOAEl0 1 TO mavemioTo 1 omd to ddPacpa gvog Pipiiov, 1 oto
dwdiktvo dwpalovrag v BipAtoypagio e YAGGSOGS.

Avt M TTVYOKY €pYacion AMOGKOTOVGE GTN dNovpyia evog 16ToTomov oL Ba Pondnoet
ToVG poNTéG va e€okelmBovv meplocdTepO e TNV Java kot va Toug fondnocel ota pyacTnplokd
kafnkovta touvg. H epoppoyn elvar éva epyoieio mov umopel va ypnowomombei amd
OTIOLOVONTOTE GE O1KO TOL TOV YPOHVO Kol YDPo. AVTO €xel ®¢ amoTéEAECU Vo, apoapedovv Ta
eUmOO10 pog cvpPatikng tééng dote va fondnbovv o1 pabntég ko va pdbovv povot tovg. To
GUVOAO TOV TEPLEYOUEVOV QLTNG TNG EPAPUOYNS ANeONKe amd Tov emionuo otdtomo ¢ Java,
10 ORACLE Java Documentation kot £1dk6tepa To Java Tutorial.

To Tutorial diaywpiotnke o€ modules, lessons, courses kat sections 6mov Ko av ypewloTay.
Otav @tdcete 010 onueio yio va EEKIVACETE TV €KPEONON TG ATOUIKNG O1AeENG TOVG, Oal
oLVVOVTHOETE TO BePNTIKO UEPOC KO OTN CULVEYELN 10 TPEMEL Vo amovTnOOUV KATO1EG
EPMTNOEIS TOAAUTANG emA0YNG mov Pacilovioar omn Bewpio kol vo ypaptel emiong Kamoo
KOUUATL KOOKA. YTAPYEL EMONE 1 SLVATOTNTA VO, OAOKANP®OEL TO AN apEGMG Yo OO0V
0éhel va TPOKOAEGEL TIG 0EEIOTNTEG TOV
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1 Introduction

Technology innovation has grown so much in our days that it has become part of our daily
life. It has evolved and adapted so much, that most of the devices, or even all, are able to connect
to the internet. Computers, smartphones and even smartwatches connect to the internet that has
influenced our life by making it simpler in so many ways. We now have access to the internet
whenever it is needed, and we can use it in many different ways. A significant element of
technology is its ability to alter continually and because of the expanded utilization of technology
innovation in the work environment and education it will in future years become progressively
significant [1].

Education is one of the most important accomplishment in a human’s life, basically without
it a human cannot interact with others, can’t express himself or communicate. This is the reason
why people have paid so match attention to education. People always want to enhance their
knowledge in everyday bases to be fitted with the necessary abilities so that they can be able to
deal with anything that is on their way. Education has been declared a feasible instrument of
change in a positive direction, individuals will be able to make better decisions if they are able
to understand certain situations [2].

With the help of technology and the internet, education has gone a step further from the
traditional way of learning and has evolved to Distance Learning / Distance Education and e-
Learning.

Distance education has a history spanning nearly two decades and this era reflects on
important changes in how learning takes place and how it is distributed. The design of various
kinds of learning areas may rely on the learning goal, target audience, access, and content type
[3]. Distance learning has altered considerably with the use of computer-mediated learning and
a range of other techniques. Universities have moved forward to provide distance learning, and
many organizations are making significant investments in teaching new techniques[4].

Traditionally for students to get hold of the content of a lesson their physical presence was
binding or else they wouldn’t be able to get it. With technology rising faster than we thought e-
learning became one of the most popular forms of education for all the universities[5]. That for,
adjustments were made in the way higher education was conducting the use of e-learning.
According to M. Zare [6] e-learning has impacted positively students academical achievements
and increased their learning and creativity levels. From one side e-learning provides the students
with the opportunity to study in which ever university they want and gave the the chance to the
universities to expand their student members.

One thing to take in consideration about supporting distance learning or e-learning platforms
is the fact that companies, the industries or higher education systems have to be able to support
and maintain them continuously by having the special equipment that is required and the personal
to maintain it.

In conclusion distance learning or e-learning with the help of advanced technology and faster
internet connection made them very popular among industries, schools, universities etc. and
helps to inform and improve user’s knowledge of this various platforms. It’s a fast-growing trend
because of its popularity and effectiveness.
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1.1 Synopsis

People use distance learning and e-learning platforms to increase their understanding and
better comprehend with something new to them. By taking advantage of those technologies they
have access to them every day. One of the most significant benefits is that the concept of space
and time is no longer in play, users of these platforms can be literally anywhere on the globe and
finish their classes in their own pace and at their own time. Also, the majority of the students
nowadays use it for their academic obligations.

This thesis introduces the development and the design of a Distance Learning web-based tool.
Its objective is for undergraduate students to complete the course which will help them
understand better and learn the Java programming language. The content which is used for the
course is taken from Oracle Java Documentation and more specific from the Java Tutorial, so
the content is quite precise, and everything is up to date with the official Java language. The most
commonly way to create such a tool is by creating a website. The websites front-end has been
developed with Vue.js that is a web-framework for developing websites, specifically for the
front-end it uses Vuetify that is a framework that creates the interface components. Node.js is
being used to install any kind of packages that are needed, for the authentication of a user,
Firebase and MySQL are used to store any other kind of information that the site needs. For the
communication between the front-end and the Back-end Axios.js and Express.js are used for
connecting to the database and making SQL queries and retrieving the data and then Axios can
read this data and use it in the front-end and display it.

1.2 Motivation

The motivation for pursuing this thesis was to design a website that would help students or
anyone that would care to learn the Java programming language. For the students this meant that
they didn’t have to attend a class physical but instead in their own time they could use it by just
login in and completing the course. Also, the designing and developing process of building a
website using fairly new technologies and trying them was quite intriguing and had many ups
and downs. Finally, being a part of research laboratory team in the university was very
compelling and it came with many benefits.

1.3 Objectives

The primary goal of this thesis was to create a tool which would provide the students with the
possibility to learn from their homes, workplaces etc. and give to the students the opportunity to
complete the course in their own time. Furthermore, one of the main objectives was to use the
official manual of the language that we selected for the course that is being taught. Following
the course "Principles of Software Engineering™" by the Hellenic Mediterranean University the
programming language that is used at that time in the laboratory is Java. So this platform or
otherwise this website was made to follow this course. The course is divided in two main parts
and a third one that’s optional.
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Part One: Theory
The first part contains the theoretic part of the Course.

Part Two: Lab Exercise

The second part contains the exercise portion of a lesson which has a possible quiz from that
lecture and program part.

Part Three: Challenge Mode

This part is a Challenge either in the whole course or a single module (we will discuss about
modules further down).

1.4 Outline

Chapter 1 “Introduction”: The Introduction chapter covers a short introduction including the
Synopsis, Motivation, Objectives and the Outline of the of the chapters for this thesis.

Chapter 2 “Background”: The Background chapter gives information about e-learning and
distance learning, what are they, where are the used and what effect do they have on us. It
describes Frameworks and Methodologies and at last Platforms and Tools that support distance
or e-learning.

Chapter 3 “CORE: Learn java Online”: The CORE: Learn java Online chapter covers A
System Textual Description the systems analysis and system design and at last the Technologies
used to develop CORE

Chapter 4 ”Pilot Implementation”: The Background Pilot Implementation covers the Pilot
Implementation Mythology, the Implementation of “User’s Sign Up and User’s Sign In”,
Implementation of “User’s Progress” and the Pilot Use case which are User completes the
course with its normal flow and User completes the course at once

Chapter 5 “Conclusion & future work”: This final chapter presents the results of this thesis
in a Conclusion and the Future work of the CORE: Learn java Online.
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2 Background

The second chapter of this thesis presents and analyses the background which contains e-
learning and Distance Learning definitions, usage, theories, ideas and effectiveness about each
subject. Furthermore, it consists of Frameworks and Methodologies for e-learning and distance
education. Finally, references are made about Platforms and Tools for supporting distance or e-
Learning.

2.1 Distance Learning / Education & E-Learning

In the era of technological growth, fast internet and with the assistance of computer scientists,
the academic field has been greatly created into something more than the traditional manner of
education. With the help of those new technologies teaching and gaining new knowledge has
found a different form that isn’t limited through time and space [7][8].

Those new forms of education are called as we know them today, e-Learning or Distance
Learning or Distance Education. Distance learning, distance education and e-learning occur
because the technology helped them get in this state that they are today. These new technologies
made it possible to learn from the internet and gave really good options to when and where the
teaching and learning would happen and made it possible that a lot of learners could benefit from
it[9][10]. Because distance learning became one of the fastest web-based technologies, it had as
result that many universities, industries and big companies adopted this form of education.

Electronic learning or also known as E-learning ,Welsh [11] describes it as the utilization of
PC arrange innovation, essentially over an intranet or through the Internet, to convey data and
guidance to people. So, e-learning is basically any type of training that is assisted by the Internet
and its advances and incorporates the utilization of the World Wide Web to help guidance and
to convey course content. It also can be defined as the art of learning without books and any
physical educational materials, but with the help of technology,

E-learning is becoming one of the fastest emerging delivery systems of information and
education in the era of modern education [7].The popularity of e-learning comes from the fact
that the lessons are not strictly based on text forms but it’s a combination of text, video ,audio
etc. All the e-learning platforms are web-based and mostly computer related but other forms such
as mobile based are coming to surface.

Distance learning or distance education as M. Craig I[12] describes, is a field of education that
aims on the instructional method, innovation, and instructional framework plan, that are viably
consolidated in conveying education, to educate the student and allow him to contact with the
teacher asynchronously and synchronously. Y. Waykar [13] describes distance education like an
established learning movement where students and teachers are isolated by topography, time or
both for most of the instructional period. Distance learning materials are conveyed through an
assortment of media like, print, audio, video, PC software and other online innovation. Educators
assist distance students through correspondence by means of mail, phone, email, or online
advances and software.

E-learning, distance learning or distance education are divided in two major categories:
“Synchronous learning” and “Asynchronous learning”. Synchronous learning requires both
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teacher and the learner to be online at the same time and communicating through either an online
chat or a video chat the time that the lesson is taking place. That resembles the traditional way
of education, although both the students and teacher are in different places in the same time. On
the other hand, asynchronous learning doesn’t require the teacher and the learner to be online at
the same time which means that the lesson is pre-recorded and accessible to the learner at any
time with only one possible limit having a deadline for completing the lesson. As said those two
types of learnings are the most frequent but there is also a “blended learning” or else called
“hybrid distance learning” Blended or hybrid learning has various forms that are composed from
both synchronous and asynchronous learning and is mostly used in class learning institutes that
don’t have enough space [10][11][14].

People started to use e-learning and distance learning platforms due to the fact that the only
requirement need it is having a personal computer. In the era we live, most people have at least
one computer or a smart device. This is an optimal situation for individuals who work and have
no time during the day, making it easy watching the classes at their own free time at the later
hours. With that being said also they can watch the lessons that they want, wherever they want
and lessen their cost of traveling. The idea of E-learning is starting to dominate nowadays as a
result, a big number of universities offer a degree through E-learning platforms. Likewise, a lot
of the big companies start to devote their attention in e-learning because they are able to mass
educate their employees.

After the specialists examined, the exploration touched base at the general end that e-learning
is a piece of the new power that portrays educational frameworks toward the beginning of the
21st century. Thus, the idea of e-learning can be relied upon to keep advancing for quite a while.
At this day and age, learning needs change all around rapidly and the idea and elements of e-
learning must ceaselessly be adjusted to these necessities[8].

Advantages and disadvantages of E-Learning / Distance learning

E- learning and distance learning have many advantages which are definitely the reason why
they are such a popular form of education nowadays and why so many higher educational
systems prefer it

Starting the first benefit of e-learning is that the learner-user gets to decide when he is going
to attend the lesson he wants. [14][15].

Another advantage is that because the lessons happens through the internet there is no
constraints one where the learner has to be geographically[10] [12][14].

So, because there are no limits on the where and when, the person can have his one pace of
learning which is great because then the age factor and the state of the learner doesn’t affect
him[10][14].

Again, because the learner has as much time as he needs, he has the whole internet available
to himself if he needs to be assisted with anything that’s related to the lesson[12][14].

With e-learning universities but especially companies are able to educate more learners at
once because in a e-learning class space does not exist and an instructor is not needed and makes
it easier to train more people in less time. As a result, these companies save money and time and
improve their performance[11].
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Another advantage is that Staff members or instructors work less desk hours than they used
to because there are no physical classes to attend to. Also considering that the software for the
distance learning program exist, the staff members can change its content relatively easy and set
it up as they think is best for the learners[11] [12].

One more advantage is that the instructors-staff members can easily keep track of the progress
that the learners are making through the e-learning platform and the learners can keep track of
their scores [10] [11] [16].

Now despite of all the advantages and benefits that the e-learning platforms have to offer,
there are enough disadvantages to keep in mind before one is considering them.

The first and the most important disadvantage of e-learning is that not all the learners-students
are able to acquire the equipment needed to view the lessons and also not all of them have the
skillset to use a computer and the internet[11] [12][15][16].

Although that English is the world official language people may experience language
obstructions and, in this process, lose translation[12].

If a lesson type is synchronous learners may face the problem of time-zone if they live across
the world in relation with the organization that supports, it[12].

One more problem that could occur is, that if there is no video-type proof the staff members
don’t really know who completed the course so, they can never be sure that the actual learner
took the course[14][15].

Another big disadvantage in relation with the conventional type of education is that mostly in
asynchronous learning the feedback of the teacher-instructor doesn’t always come immediately
so the learner must wait an unknown period of time[10].

Distance learning does not offer the students the chance to exercise their oral communication
skills, so they don’t get a chance to interact with other students nor their professor. Furthermore,
because the students are apart from other students they miss physical interaction[10][16].

Also, the staff must be trained and intimate with computers on the e-learning/distance learning
platform[12].

2.2 Frameworks and Methodologies

Frameworks

There are many e-learning Frameworks that have been developed nowadays with different
number of dimensions.

The first one that is going to be described is one of the most popular. Badrul Khan's eight-
dimensional e-learning framework [17] as also seen in the Figure 1. Badrul Khan's eight-
dimensional e-learning structure is a point by point self-appraisal instrument for establishments
to arrange their assessment of instructive innovation (e-learning) status and opens doors for
development. The framework gives a structure to methodically look into activities and projects,
with the goal of ideal learning results being accomplished. The framework is made out of eight
dimensions, Khan's structure was created as a reaction to inquiries from pursuers mentioning to
see models of viable Web-based guidance as characterized in Web-Based Instruction. The
framework does not comprise a model since it doesn't recommend a particular procedure for
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creating instructive innovation situations. In any case, it takes into thought the design,
development, delivery and evaluation of web-based and hybrid instruction[17].

Figure 1 Bardul khans eight-dimensional e-learning Framework[17]

The eight dimensions are :

Pedagogical: E-learning's pedagogical dimension relates to learning and teaching. This
dimension discusses problems related to content analysis, audience analysis, goal
assessment, medium analysis, approach to design, organization and strategies for teaching.
Technological: The e-learning technology dimension examines technology infrastructure
problems in e-learning settings. This involves planning of infrastructure, software and
hardware.

Interface: The interface design relates to e-learning programs ' general look and feel. The
dimensions of the interface design include page and site design, content design, navigation,
availability and usability testing.

Evaluation: The e-learning evaluation involves both learner evaluation and the learning
environment evaluation.

Management: E-learning leadership relates to the preservation of the learning setting and
data distribution.

Resource support: The e-learning resource support dimension examines the internet
assistance and resources needed to promote meaningful learning.

Ethical: Ethical e-learning factors relate to social and political impact, cultural diversity,
bias, geographical diversity, diversity of learners, digital divide, etiquette, and legal
problems.

Institutional: The institutional dimension deals with problems linked to e-learning in
administrative relations, scholarly affairs and student facilities.

Another Framework is the LearnCube: Conceptual framework for E-learning in Secondary
school. S.-K. Haw [18] describes it as multi-dimensional conceptual framework for e-learning.
LearnCube could be used as a government and school reference framework aimed at
implementing e-learning. LearnCube contains 6 main dimensions with 18 numbers of variables
within the dimensions. The dimensions are Student, Teacher, Technology, Course Content,
Design, and Support. In Figure 2 we can see the framework visually
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TEACHER

STUDENT
TECHNOLDGY

SUPPORT ﬁ

Figure 2 LearnCube: Conceptual framework for E-learning[18]

e Student: Characteristics of students generally connected with e-learning attitudes and
motivations

e Teacher: The Teacher is one of the most significant factors affecting e-learning achievement
because learners think that teachers need to approach e-learning in a friendly and vigorous
way to generate a favorable e-learning atmosphere

e Technology: Technology is the e-learning key enabler

e Course Content: Flexibility is the primary problem in the aspect of the Course.

e Design: The design dimension contains precision, smooth flow, accessibility, navigation,
authenticity, and output design and suitability.

e Support: Since educators are the most important resource for providing quality education to
each student, leadership level must guarantee that the college is fitted with pleasant settings
that educators feel comfortable and yet have the chance to grow and learn as experts.

Another Framework is the Theoretical framework that includes the three primary parts of
the information systems, these are people, technologies, and services. People communicate with
schemes of e-learning, E-learning technologies allow the various user groups to interact directly
or indirectly. Technologies promote content integration, communication and collaborative tools.
E-learning services incorporate all operations that match pedagogical models and teaching
strategies. The complicated interaction of e-learning systems is the direct or indirect action.
Simultaneously, systems provide services based on the activity policies indicated. Service
requirements, in other words, are e-learning activities aligned with pedagogical e-learning
models and educational strategies[19].

In the Figure 3 we can see a visual representation of the theoretical framework.
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People

e-Learning
Systems

Services

Technologies

Figure 3 Theoretical Framework[19]

Methodologies

As A. Dhabi [20] describes, every methodologies has a particular attitude to customizing its
e-Learning system policies and processes. The development of a methodology is a step-by-step
process, it is necessary to know the content, the scope and the sophistication of the presentation
and how the evolution will be incorporated into the material. To compare each methodologies to
each other there are used six criteria’s: Usability, Incapacitated Users, Global Audience,
Standard Use, Content and Functions Reuse, System Design. Furthermore A. Dhabi [20]
compared some of the most popular methodologies, the most recognized are the:

ADDIE MODEL: ADDIE model is an iterative instructional design method, meaning:
Analysis, Design, Development, Implementation, and Evaluation.

Data Inc’s: Data Inc's is a roadmap for e-learning that uses a gradually strategy to developing
content. It was tailored to develop and deploy different e-learning modules, including dashboards
and campus gateways, as well as learning management systems.

Edu-Interpretation: Edu-Interpretation contains a seven-step learning development that gives
you the chance to handle online or hybrid training in a practical manner based on the goal:
knowledge transfer that the student can apply in his professional life.

Methodology to develop e-Learning systems: The concept of this methodology is to develop
an e-learning scheme that favors the organization's competitive position that utilizes it and adapts
to the requirements of the student / employee.

Methodology and tools for the generalization of e-Learning in the continuous formation: The
concept of this methodology is to build and develop an e-learning scheme where people who are
not highly qualified can be ready to communicate with it in e-learning training procedures.

IADIS e-Learning: This methodology for developing e-learning systems is suggested through
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the knowledge acquired in developing multimedia content apps and their use in exposing the
model and design procedures of evaluation.

ENN-INS e-Learning-Methodology: The concept of this methodology is to portray the e-
learning content that consists of different courses (lessons) where learning content becomes
learning objects effectively and pedagogically.

2.3 Platforms and Tools for supporting distance or e-Learning

E-learning platforms are the traditional classroom's present-day digital replacements.
Platforms are the location to host your e-learning course, allowing you to share and upload files,
videos, chat with members, grade their job, etc. An e-learning platform is a collection of
interactive internet facilities that provide data, instruments and resources for instructors, students
and others engaged in education to promote and improve the delivery and management of
education. There are many e-learning, distance learning tools all across the internet that vary
from one to another. Those tools nowadays are not only supported by computers but also from
tablets, phone, etc. generally from all the smart devices.

There are Learning Management Systems (LMS) and Content Management System (CMS).
An LMS is an internet platform enabling materials, resources, instruments and events to be
delivered to learners in and out of the school setting. It enables educators to give tailor-made
training that learners can access at any time without any geographical limitations [21]. CMS
assists teachers in cataloging, tracking and managing business data. A CMS is efficient when
there is a need to track and manage significant quantities of data and is optimal for big companies
[22].

Open e-Class
M, open eclass

e-learning platform

The Open e-Class platform is an asynchronous e-Learning service that offers a full course
management solution provided by the Greek Academic Network GUnet. It was intended to
promote the standard educational process. GUnet actively supports it and is distributed as open-
source software free of charge. Anyone can connect to the e-Class platform easily through a web-
browser without any technical knowledge. This platform was intended to support a different
method of teaching and learning. Teachers can construct on-line classes rapidly, using current
instructional materials such as texts, records, lectures, images, video, exercises, etc. Students
themselves can use an alternative channel to access supplied products [23]. E-class has many
features like Compatibility with all browsers, Adaptive User Interface, Compatibility with e-
learning standards.

Moodle

B

Modular Object-Oriented Dynamic Learning Environment or else known as Moodle is a
Course Management System (CMS) and is another e-learning platform which its software is
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supplied as an open source[24]. Moodle was created by Martin Dougiamas its programmed in
php with a SQL database, so any computer will be able to run it without needing to install
anything.

Moodle is a template-based scheme that needs to be added to content. This makes the interface
of Moodle very user friendly and makes it simple to navigate. The entire page is provided in a
format of "flat point of view." It is arranged in tiny blocks and structured according to a subject
or weekly outline around segments. Each section has its own instruments, including classes,
quizzes, tasks, and forums. All blocks on a page can be organized separately and the components
can be readily relocated or concealed within each section[25].

Google-Classroom

Google Classroom is another Google's creation of educational organizations to guarantee a
mixed learning platform, to simplify paperless creation, distribution and classification of tasks.
With Google Classroom, educators and learners can sign up for class tasks, course materials and
get feedback from any computer or mobile phone. It incorporates digital media online with
traditional techniques in the classroom. It is therefore a useful way for educators to participate
learners online to ask questions, discuss any subject matter with professors and colleagues, and
submit tasks[26]. Google Classroom most important features are that saves teachers time, easy
support for administrators, communicate and collaborate.

eFront

efront

E-Front is an e-learning tool that is primarily a Learning Management System or LMS. eFront
is an open source software and developed to help create online learning groups while offering
different possibilities for collaboration and interaction via an icon-based user interface[27]. The
platform provides instruments for creating content, constructing tests, managing tasks, reporting,
inner messaging, forum, chat, surveys, calendar and others. eFront is frequently included in the
lists of familiar open-source teaching schemes or as another option to Moodle. Multiple scientific
papers and technological sites portray the system from the perspective of functionality, usability
and norms.

e M Udemy

Udemy is a very popular e-learning platform amongst others that is intended for professional
adults. Udemy utilizes its material from internet content-creators to make profit, unlike academic
Massive Open Online Course (MOOQOC) programs powered by conventional college coursework.
The Udemy courses at this time are not credentialed from any university so students take those
online courses to help improve their skill for a job or a university class. Some classes provide
credit for technical qualification, Udemy attempted to lure corporate instructors wishing to
generate training for their company's employees.
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TalentLMS

talent

TalentLMS is mainly used as a staff training instrument for tiny to medium-sized businesses
that emphasizes functionality and workflow but can also handle bigger facilities with thousands
of registered customers. The platform provides instruments for creating and re-using content,
constructing tests, managing assignments, reporting, inner messaging & conversations, surveys,
and others. It can also be used to sell internet classes. TalentLMS has the required built-in
instruments to assist everyone engaged from yourself, your learners and the IT staff, making it
easy and convenient for all customers to visit the portal.

Administrate

Administrator is software delivered from the cloud, for training and learning management.
The software enables, train businesses and training departments handle their entire company.
The embedded online system is designed to make your training management simpler, to help
you deliver excellent eLearning and helps you keep your website up-to-date. Some of it’s
features are: Custom Course Templates, Marketing Campaign Manager, Automated
Communication and Powerful Reporting Engine.
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3 System Analysis & Design. CORE: Learn java Online

As we mentioned in previous chapters the goal for this thesis was to create a distance learning
app (CORE) that would help anyone to learn Java online from anywhere and anytime they want.
So, the third chapter of the thesis begins with a System Textual Description of the application
and later on System Analysis and System Design will be presented which including de System
requirements, requirement diagrams, component diagrams, Entity Relationship Diagram (ERD)
and Activity diagrams. Lastly the technologies used to develop the CORE application are being
described.

CORE System Textual Description

The design of the application was very challenging as it was my first real web application, so
some mistakes were done before and during the developing of the app. Because some
considerably new technologies were used at the beginning there was no indication that they
would be a problem for designing the app. One of them was firebase. Starting to create the app,
it was discovered that it had some limitations on how many simultaneous connections it could
manage using the free version. Despite its simplicity and how easy it was to use ultimately the
shift to a MySQL database was made, except from the authentication portion of it. Because time
was limited for the completion of this project the use of firebases authentication was kept. This
happened because Firebase’s authentication was easy to use and also the limitation of the
authentication was so big that it didn’t really matter for the time being (as | will describe in the
future work chapter it’s something that eventually will also change). As the database structure
was set up now the app is working fine but because by switching from Json logic to SQL logic,
efforts were made to keep the json logic as much as possible, so there wouldn't be a lot of code
changes. This will affect future work which is also going to be describe in a later chapter. Setting
aside those two factors the app is running for its current form.

The app begins with the user either log-in in or registering. In the first case as described above
the authentication happens with the help of firebase, in the second case the user fills out a register
form and after the user hits the register button two things happen. First the user’s username,
email and password that’s encrypted is sent to the firebase authentication tool and second every
other information about the user except the password is stored in a table in the MySQL database.
Now that the user is logged in, the app gives the user the choice to either complete the whole
course at once by answering some multiple-choice questions and writing a program,[ if the user
thinks he already knows the language and he just wants to test his skill] or he can procced to the
actual course following the normal flow. Now, at any point time given, the player can choose to
complete the course at once even if he has completed half of the course. If the user doesn’t select
to complete the course at once he proceeds to complete the course by following a timeline that
is predetermined. The timeline is divided to modules which composes the course, every module
can have lessons, chapters and sections, these are also following a timeline. Once more the user
is encountered with two options completing the course by only taking a specific module which
also consists of multiple-choice questions and writing a program. The option of completing the
entire module at once is given if the user thinks that he already knows a particular module and
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he doesn’t want to follow its timeline.

Finally, if someone decides to take the course from the start, he will be navigated through the
modules in the order of the timeline. As it was described not all the modules have lessons, not
all the lessons have chapters and not all the chapters have sections. When the user reaches the
stage to begin, the user will first encounter the lecture part which consists of the theoretical part
that is presented in a pdf like format. The content as described in previous chapters is taken from
the Oracle Java Tutorial so it’s exactly the same and that’s the reasoning behind the pdf format.
Afterwards the lab exercise part will take place and it is divided in two parts. The first part is
questions with multiple-choice answers and the second is the code part where he has to write a
program, both parts are relevant to the lecture part. These parts don’t necessarily have to exist
what means that a lecture can either have only the questions or only the program part or it can
have both or none of them.

3.1 CORE System Analysis

The intention of creating this project was to build a tool that would help my supervising
professor in his laboratory class (Principles of Software Engineering). The first thoughts were to
take the laboratory content from e-class which is used to teach the students and present it in a
series of a 14-week lesson course that a student would have to complete in order to pass the
laboratory part of the class. The second thought was, why should we be restricted to the content
of the laboratory class and not create a more universal application which could be applied to not
only the students of the university but everyone that wishes to learn java. Therefore, the most
efficient alternative for creating this application was by using the official Java language provider.
By looking up Oracle Java Documentation and furthermore the Java Tutorial we took the content
of “Trails Covering the Basics”. So, by doing this we now are sure that our content is the official
of the language we use for the application.

Now that we have covered the part of the content, we also have to analyze what the application
is going to do and why. As we said, previous the target with this application was to help with
laboratory class, but this target shifted a bit and it got more general so now the app doesn’t target
only the students of this specific class it also references any java class from any university and
anyone that wishes to learn the java programming language. Eventually the application can either
start your Java programming learning process from the beginning or if someone is more
experienced, they can challenge their abilities by finishing it at once or through a sequence of
modules.

Requirements List

As seen in Table 1 the Requirement list is presented. In this table the most important
Requirements are presented by their titles and their description.

Requirement Title Description

REQ1 User For the user to be authenticated he has to be in the
Authentication Firebase

REQ2 Front-end The Front-end essentially is the graphical interface
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that the user corresponds with and completes his
course

REQ3

Player option

The user gets the chance to pick the way he wants to
complete the course either being at once or in the
normal way.

REQ4

Stages

The stages of the current version of the app are the
Modules, Lessons, Chapters, Sections that the user
can be in

REQ5

Back-end

The Back-end provides all services for making the app
operational and connecting the MySQL database with
the app through our custom Rest API

REQ6

Repository

Repository is composed from the Firebase and the
MySQL that are used for the application the first
through Firebases own services and for MySQL we
builded our own API

REQ7

Hardware

Being a web-based application the only hardware
requirement for a user is to own a computer

REQ8

Appropriate
content

The content was taken from the official java web site
from Oracle Java Tutorials

REQ9

Dynamic
content

When the user selects any module, lesson, chapter,
section the content has to dynamically change

REQ10

Lecture

The user has to take also his theoretical part before
starting the exercise

REQ11

Quiz Dialog

The user takes a multiple-choice question and answer

REQ12

Compiler

The user writes his own program either with the
embedded compiler in the application either with the
external link or he can use his own.

Table 1 Requirement List

The “CORE” requirements diagram for the application which also is the main requirement
diagram is shown like a package in the Figure 4. The main requirement diagram is composed
from:

e Application
e Front-end
e Back-end

e Repository
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Figure 4: High Level Requirements Diagram

As shown in the Figure 4 the main requirement diagram CORE contains the ‘Application’,
‘Front-end’, ‘Back-end’ and ‘Repository’ The ‘Application’ requirement is the most significant
part that describes how everything works and is surrounded by all the others. The ‘Front-end’
describes how the components react, the ‘Back-end’ talks about the services it needs to run and
at last the ‘Repository’ contains the different databases used. Each component has sub-
requirement diagrams that will be analyzed further down.

Application module Requirements Diagram

As shown in the Figure 5 it features the Application which is the most significant part and the
one that every other requirement is connected to. The application describes essentially how the
app works, the main are ‘Create log-in and register form’, ‘Create Stages’ and ‘Give player
option to complete at once’. The ‘Create Stages’ connects with ‘Create Stages functions’ that
basically give the app all the functionality and also to ‘Must have a flow’, that provides a flow
between them. Furthermore, the ‘Must have a flow’ consists of ‘create Module’, ’create Lesson’,
‘create Chapter’, ‘create Section’, ‘create Lecture’ and ‘create Exercise’. At last the ‘Create
Module’ connects also with ‘Give player the option to complete it by modules’.
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Figure 5 Application module Requirements Diagram
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Front-end module Requirements Diagram
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Front-end as seen in the Figure 6 main requirement is the ‘Create Ul Components’ that is
composed from the ‘Customize User’s Ul depending his status’ which will customize the user’s
progress depending his status, the ‘Create top toolbar’ that contains the navigation bar, the
‘Create timeline’ which can be seen in the page of Lessons, Chapters, Sections, the ‘Make it
responsive’ that helps with the responsiveness of the application depending the users screen size
and finally the ‘Style the Ul components’ which makes all the elements appear more appealing
to the user. Now the ‘Create toolbar’ has the’ Create list tiles” and ‘Create timeline’ has ‘Create
cards’ which has ‘Create buttons’ that are used for the timeline.
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Figure 6 Front-end module Requirements Diagram
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Back-end module Requirements Diagram

‘Back-end’ as seen in Figure 7 begins with Authenticating user’ that happens through the
Firebase and after that ‘Take user’s’ status which for every user there is an entry in the SQL
database with his status. After those two, the requirement of ‘Execute services depending the
state of the application’ takes place where depending in which point of the application you are
the corresponding services run and its connected with ‘Get content depending the stage’, ‘Get
Lecture / Exercise information’ so basically this gets the multiple-choice questions and the write
code part and at last ‘Update the user’s status’.

<<requirement == <<requirement == <<requirement ==
Authenticate usar Take user's status Exacute services <<requirement >>
Text= = Text= depending the Update user
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vernifyMethod = = kind = ™ D= "RECQ038. RECQO40.
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<<requirement>> <<requirement>>
Get content Get Lectural
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stage Text="
Text="" o=
o= "REQO32.REQO40.
"REQO3A2.REQO40. REQ041. REQD44"
REQ(41. REQD43" source ="
source = = kind = ™

Figure 7 Back-end module Requirement Diagram

Repository module Requirements Diagram

Finally, the ‘Repository’ as seen in the Figure 8 connects with the ‘Database with application’
and ‘Connect with Firebase’. The ‘Connect with Firebase’ furthermore connects with ‘User
Authentication’ that needs to be done so the user can be authenticated to the application during
his signing in. The ‘Connect the database with application’ that is done through the Rest API
that we created, connects with ‘Create database’ that connects with ‘Create tables’ that with
insert content from Oracle Java and finally the ‘Define table state’, so basically the database
handles everything except the authentication part
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verifyMethod = = status =" kmn;“tnm - source ==
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risk="" . kind = ™
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<<requirement >> <<requirement>>
. Connect <<requirement== Insert Content
<<requirement => database with Create tables f Oracle J
User application - oz I'O"I'IT r‘mrial o
Authentication - o= e
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source =~ ] | verfyMethod == |
kind = ™

Figure 8 Repository module Requirements Diagram
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3.2 CORE System Design

In the System Design we are going to display through a various of Unified Modeling
Language (UML) diagrams to showcase how the application was designed. UML is a standard
language in the field of software engineering and its widely used for visualizing and building
software-intensive systems [28].

The UML diagrams that will be displayed are

e Use case Diagram

e Component Diagram

e Activity Diagram

e Entity Relationship Diagram (ERD)

Use case Diagram

For a new software application which is going to be developed, the use case diagram helps
visualizing a system’s functional requirements, the connection between "actors" and vital
procedures and the interactions between distinct instances of use. As you can see in the Figure 9
the use case diagram is illustrated with the user login which is authenticated by the repository.
Then he is confronted with the option, to how to complete the course. At all times the user can
logout from the application and close it and come back whenever he wants.

==Extend>>

axtension points
complete at once
complete following timeline

A

User

<< Extend==

i
I
: N @ following timel
i
I
I

extension points
Complete by madule
<<Extend>> complete normal

i
! [
| | A

| <<Extend>> .
i

tcExténdss N
| complete
i normal

Figure 9 Use Case Diagram

Component Diagram

Component diagrams are utilized in displaying the physical parts of a system their goal is to
demonstrate their connection between various components in a system. The Figure 10 is
displaying the component diagram of the application and it shows how all the components are
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connected to each other to form the final application. The application runs in a web browser as
it is a web-based app, additionally it’s connected with the databases, Firebase and MySQL which
the Firebase authenticates the user and MySQL through the Rest APl connects with the
application. And finally, the application uses Node, Express.js, Axios.js, Vuetify to make the
app functional and operational.
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- = Vuetify
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<<application>>
<<pomponent>> Run CORE F =~ - ccuse>>
==application>> T e
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1 ‘_ CTUSE
( ) 1 .
' -
Connect ! e
| cese e *
-
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<< component=> \
<<database>> El [l <<mrn<qimpmm’i>> gl
n I )
N/ Express.js
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Figure 10 Component Diagram

Activity Diagram

An Activity diagram is fundamentally a flowchart to serve as the flow form from one activity
to another, that is characterized as a task of the system. The Figure 11 represents the flow of
events for the complete run of the application. The activity diagram essentially shows how all
the activities and actions are connected to each other and how the decision nodes can affect the
path that the user is going to follow. Once again, the first thing that the user has to do to procced
to the course is to login, if he has no account he has to register. After that he decides if he wants
to complete course at once, if not he proceeds with the normal flow of the timeline.

Start
Course

Start Application

Is it the last
Module ?

Challenge module

Complete
Module
exercise
No
Complete >
course atonce 7
Yes
Complete the exercise of the
course ﬁ
Log Out N

Course Completed

Figure 11 Activity Diagram
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Data Repository Schemas

SQL data repository ERD

ERD or Entity Relationship Diagram demonstrates an entity of objects, sets that are stored in
a database within a system. Basically, the ERD helps to design the Database of an application.
The connection and communication between the MySQL database and the application happens
with the help of the Rest API. For the part of the application that uses SQL database as its storage
there have been designed three different ERD models to represent all the possible outcomes of

the application.
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Figure 12 ERD normal flow of application

The Figure 12 showcases the normal flow of the application that the user has selected to
follow by completing all the modules, lessons, chapters, sections wherever they exist. Unlike the
Figure 13 and the Figure 14 that showcase the user selecting to complete a entire module or

complete the course at once.

« codequestion \]
|/ moduleld integer(10)
cquestion  integer(10}  [}]
~ -
' multiplechoise ™\
|/ moduleid intager(10)
numquestion  integer(10}
mquestion varchar{255)
answerl varchar(30)  []
answer2 varchar(30}  [}f]
answer3 varchar(30) [}
answerd varchar(30) [}
comect varchar(30}
' J

i modula )
id integer(10)
2 integer(10)
|/ parentld integer(10)
numLessons integer(10}
title varchar(100}
description varchar(255)

x moduleparentld  integer(10)

<<\iew=e

=]

—
( View selact the medule to complats

oy

.
A J

i Users B
id char(20)
email varchar(30}
name warchar(30 )
SLIME M warchar(30 )
status varchar(30}
type varchar(30)
registration_date  varchar(3n)
moduleLVL integer(10}  []
lessenLVL integer(10}  []
chapterLVL integer(10}  []
sectionL WL integer(10}  []

- J

21|Page



Bachelor Thesis

Figure 13 ERD complete by module
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Figure 14 ERD complete course at once

To summarize the UML diagrams that were presented in this subchapter may help you get a
better understanding how the application works its design and how the different components
react with each other. UML diagrams vary so it is good to use as many as possible for the design.

NO-SQL data repository

As we said, the only part that’s left from the Firebase is the authentication part, that means
when the users signs in or registers, two actions happen. First the user is authenticated through
the Firebase and after it gets the rest of the information for the user from the SQL base. So, for
the authentication of the user, firebases services were used so there is no actual ERD diagram to
design and display.
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3.3 Technologies Used for CORE.

This thesis was very challenging because it has been developed by some newer technologies
and by some technologies that have been longer around. It was quite intriguing to learn how to
use those newer technologies and how to connect them all together. The technologies that were
used are:

>

X/
*

For the front end or else User Interface: Vuetify

For the management of the components and all the functionality: Vue.js
For the Authentication of a User: Firebase

For any other information: MySQL

For installing any package for the project: Node.js

For the connection with the database and creating a rest-API: Express.js
For getting the data in the front-end with http requests: Axios.js

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

X/
X4

L)

3.3.1 Vue.js

Vue.js is a JavaScript framework to create single-page application and user interfaces, it
showcases an architecture that is incrementally acceptable and focuses on declarative rendering
and component structure. Advanced characteristics needed for complicated apps such as routing,
state management and building tools are available through formally maintained libraries and
packages. Vue basically consists of HTML which is conventional markup language for browser-
displayed websites, JavaScript(JS) a high level programming language that allows interactive
websites and is a key component of web applications and CSS for checking and adding style to
a document produced with a markup language.

"example”> new Vue({

variable }}</p> p 1 'H#example',

o 17
L S

Vue !

Figure 15 Vue.js example

In CORE Vue.js it was the JS framework that was used to develop this application’s front-
end and started everything else. To build a VUE project you do it through NODE and after you
install any other library you need.

23|Page



Bachelor Thesis

3.3.2 Vuetify

Vuetify is framework for Vue JS 2.0. It intends to provide nice looking semantic and reusable
components that help the process of building your application by making it a lot easier and faster.
It uses the design pattern of Google's Material Design and other common frameworks like
Materialize.css, Material Design Lite, Semantic Ul, and Bootstrap 4. Vuetify is a Front-End
Frameworks and an open source tool.

Vuetify was used in CORE to build all the components like the cards, timeline the buttons
etc. Also it was used to style the elements like giving the color coordination in the timeline and
help make the front-end more appealing for the user

3.3.3 Node.js, Express.js & AXio0s.js

Node.js or Node is a based-on Chrome's JavaScript Engine (V8 Engine), it’s an open source
served-sided platform that utilizes an event-driven, non-blocking 1/0 design that allows it to be
compact and effective and ideal for real-time, data-intensive applications running throughout
distributed systems. Applications for Node.js are developed in JS and can be operated on
Microsoft Windows, OS X, and Linux within Node.js runtime, also offers a wide variety of JS
libraries to greatly simplify web application development using Node.js.

Express.js or Express is a web application framework for Node.js that offers a solid set of
web and mobile apps development characteristics. It promotes the fast growth of Web apps based
on Node.

This application is responding with Hello World! for homepage requests. In any other case it
will respond with a 404 Not Found

app.get('/",
res.send( ‘Hello World");
1)

app.listen(8
host = server.addr .address
port = server.address().port

console.log{ "Example app listening at http:, " » port)

Figure 16 Express.js example
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AXios.js or Axios is a very well-known JS library which can be used to execute HTTP
requests that function for both Node.js and Browser

-catch(

console. log{error) ;
)
-finally(

s

Figure 17 Axios.js example

In CORE Node.js was used to create the VVue project and to install libraries and help with the
overall development of the project. More specific Express.js and Axios.js are being used from
Node to help in the development. With Express.js we created a Rest API that makes the
communication between the MySQL database and the Back-end of the application. In this API
the services were developed, and each service is executed wherever it is needed it. Now, AXio0s.js
helps with the communication of the front-end with the Back-end through its calls.

3.3.4 Firebase

Firebase is Google's web and mobile application development platform that enables you to
create, enhance and expand your application. Firebase is using a Realtime Database connecting
through a WebSocket which are faster than traditional HTTP requests. Firebase also provides
you with its own file storage and authentication

The first version of CORE was built with firebase, but after a better research of its capabilities
and the limitation that it had the second version of the app kept only the authentication part. That
will also change in the future and everything will migrate to a SQL database.
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3.3.5 MySQL

MySQL is an open source RDBMS (Relational Database Management System) that’s based
on SQL (Structured Query Language) it basically operates in all the platforms such us Windows
Linux and UNIX. MySQL is based on a model client-server. MySQL's core is MySQL server,
that operates all of the database requests, it works with several utility programs that support
MySQL database administration. Commands are given to MySQL Server through the MySQL
client that is installed on a desktop. Nowadays, MySQL is the RDBMS that supports many of
the world's top websites and numerous corporate and consumer-facing web-based apps,
including Facebook, Twitter, and YouTube.

A big section of the second version of CORE uses MySQL database. MySQL was used to
store all the user’s information except his password, because its stored in an encrypted form in
Firebase. Furthermore, it stores all of the values for the modules, lessons, chapters, and sections,
it stores all the multiple-choice questions and the code questions for all the cases. And as we said
the database communicates with the app through the Rest API.

Conclusion

In conclusion CORE was based on technologies which some of them were rather new like
Vue, Node, Express and Axios and some technologies that exist for more than a decade and are
proven to work not only because they have a lot of followers but because big companies use
them. Technologies like that are MySQL and JavaScript. We said that JavaScript is a part of Vue
but the reason that VVue is considered a new technology is because we see it as total. All these
technologies appeared together and produced the outcome that we now know as CORE
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4 Pilot implementation

In the previous chapter we described the design and analyzed parts of the application. In this
chapter we will see visually how the application works in all its cases. Beginning with the Pilot
Implementation Methodology followed by the Implementation of “User’s Sign Up and User’s
Sign In” then the Implementation of “User’s Educational Progress” and finally the Pilot use case
scenarios. There will be two pilot use case scenarios that cover all the ways that a user is able to
complete a course.

4.1 Pilot Implementation Methodology

After the design and analysis of the system took place and the description of the UML
diagrams, it was time to begin developing the application. Towards the begging of the thesis the
concept was to create a web-based serious educational game that would help you learn Java but
because of some circumstances the thesis plan sidetracked, and a distance-learning tool was
created instead. So, starting the idea, was to write code and whatever changes would be made,
there would be changed in the same file. Thinking about this idea there were some flaws, not by
having a file project, but not having backups of the project and if there was a need to go back to
get something, it would be impossible. So eventually GitHub was introduced to the project,
github helped track the most recent changes that were added and committed to the file project, it
also helped to use it because now the developing could be done from anywhere it was needed,
just by uploading it and afterwards by downloading it.

As developing the project, Firebase was used for the database portion of it. Firebase was used
because it’s a NoSQL type of base. It’s fast correspondence and responsiveness with all the
components was very satisfying and the services already existed. So, the only thing to do was to
use them. But after some development meetings, the decision of changing the firebase was made
as result of some limitation that appeared in a free user account. Following on that, a second
version of the application was created and wherever firebase services where used, they were
replaced with MySQL except the authentication part. Thus, now there where two version, one
with complete firebase structure and the other with MySQL. The first version eventually was left
at the state that it was last modified and the other with the SQL database was used to continue
the development. The same tactic as before was used by creating a new repository on the GIT
for the second version and the development continued.

To summarize, there are two versions but only the second one is fully supported and being
updated, as the development goes on and the first one was essentially abandoned.

4.2 Implementation of “User’s Sign Up and User’s Sign In”

This subchapter will showcase the implementation of how the user can sign up and how to
sign in in the application. Before we show those parts, the app has a home page as seen in the
Figure 19 which has some small info and acts at the application main page that can be seen
always even if you are not logged in.
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Figure 19 CORE Home Page

User Sign Up

If a User isn’t registered, he will go in the up-right corner and click STATUS and then he has
to click the Sign Up. The user will be redirected to the register page, where he must fill out the
registration form that in following order will demand his Name, Surname, E-mail, Password and
Confirm Password. For him to register properly the two passwords must be the same and above
6 characters and the E-mail must not already exist in the database. If those terms are fulfilled,
then he will automatically be logged in an he will be able to use the app from this point on. This
procedure can be seen in Table 2.
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Table 2 Register User

User Login

If a user is registered all he must do is to login, once again he must go to the top-right corner
and this time click the Sign In. Once this is done, he will be encountered with the Sign In form.
Afterwards he fills out the Sign In form by entering the E-mail that he used and his password
considering that both exist in the Firebase to authenticate, then by clicking sign in he will be
logged in the application and have access to the course and any other features. This procedure
can be seen in Table 3.

(©) B (d)
Table 3 User Login
4.3 Implementation of “User’s Educational Progress”

A user can have many progress states that are going to be described. He can be a new user,
so he essentially hasn’t begun the course at all, he can be somewhere between the beginning
and the end of the course, or he has finished the course.
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Figure 21 The user is somewhere intermediate in the course
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Figure 22 User has finished the course

Now as you can see in the Figure 20, Figure 21, Figure 22 they all have something in common.
In all of the figures the progress state of the user is color coordinated. This is done so the user
can understand were he is in the cours,e what he has left, what is completed and what is needed
to be completed to move on so he can finish the course. If we take a closer look at Figure 21 we
can see all the possible states that a user can be in. The green color represents something that he
has already done and finished with, the orange color represents the state that the user currently
is in and has to accomplish so he can move on and at last the red color represents something he
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hasn’t done and something that he has to do if he wants to finish the course. But to do so, he first
has to complete the module with the orange color.

The color representation exists also in the Lessons, Chapters, Section as you see in the Figure
23 to ensure coherence in the program. The only difference is the way that the cards are
displayed, they are now displayed in a timeline, so the user can follow the flow of the course.

® Coding Online expeRiEnce o comms  Zsw
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A Closer Look at Hello World!

Provides s overview of Javs techaology a2 3 whole It discusses both the Java programming langusge and placfors. providiag 3 broad overview of what ti,
e

@ Lo

Figure 23 Example of color representation in a Lesson

4.4 Pilot Use Case Scenarios

As we have expressed in earlier chapters, the user can complete the course in two different
ways. These ways will be described in two different Use Case Scenarios for a better
understanding. After the user has logged in and clicked the course in the top-right left to the
status, he will be able to choose the course that he wants to procced with, for the time being the
application supports only one course, Java. Afterwards he has to choose how to move on, either
by beginning the course or completing it at once. In the Table 4 you will see the procedure until
this point.

# Coding Oeline expeRiEnce

Select the Programming language you

want to learn

N
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31|Page



Bachelor Thesis

Select the Programming language you Seleet the Programming language you
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Table 4 Path to course

Later on when the users reach this point like shown in Table 4(d) here is the point where the
use case scenarios appear.
1. User completes the course with its normal flow
a. User completes a whole module
2. User completes the course at once
In the following sections we elaborate on the above described scenarios of use.

4.4.1 User completes the course with its normal flow

The first pilot case scenario showcases the intended way of a e-learning or distance learning
application. That means that the user will follow all the steps to complete the course, the user
will navigate through all the possible modules, lessons, chapters and sections until he reaches
the end. As described in chapter 4 not all the modules have lessons, not all the lessons have
chapters and not all the chapters have sections. So, when a stage has no subsequent phase, then
it starts the Lecture and exercise process. As you see in Figure 24, in Module 5 (Date-Time APISs)
if there are no lessons it means that it will go straight to the lecture and exercise parts, thus when
the button says “Begin” it doesn’t have a next stage and it goes to this part of the course. This is
the way to determine whenever you have to complete the lecture and exercise portion.

® Coding Online expoRiEnce o cousses s

Modules
[ Lo [ it | | e J clates | =N =3
B — S —— .
| oo | canse | e [ Clate | | o [l |

Figure 24 Module
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As you will notice through all the modules, lessons, chapters, sections pages near the top right
corner there is an info sign, if you hover over it you will get some information about the page
you are in like in Table 5.

=J= COURSES I STATUS =j= COURSES it STATUS

- If there are no Lessons you 3] o
- Challenge mode you do the

Info 'o

entire Module.

(a) (b)
Table 5 info example
Throe all the stages you will find a progress bar and a numbered fraction, depending in
whatever page you find yourself in. Those three indicators will let you know where you are, how
much you have done and how much you have left to complete the lesson.
Further at the top left corner you have a navigation helper to see how deep you are in a
specific module, lesson etc. an example is set at Figure 25.

Java > Module6 - Lesson6 > Chapters

Chapters

1/5 are completed

Figure 25 progress bar, navigation helper

Now, for example lets say we navigate through “module 2 > lesson 2 and we press “Begin”
at the Chapter 3, the first thing we are going to see is the theoretical part, the Lecture part as seen
in the Figure 26. The Lecture part consists of the theory that is presented in a pdf like format and
a button to move to the exercise portion. Again, the pdf-lecture part is taken from Oracle java
documentation to make the experience o learning java more accurate.
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Figure 26 Theoretical part/Lecture

After the user feels comfortable about the theory he can procced to the Exercise part by
clicking the button. Then he will be confronted with two tabs. One holds the multiple-choice
questions Figure 27 and the other one has the program part Figure 29. All the content is relevant
to the lecture part, but there is a possibility that the exercise portion doesn’t have multiple choice
questions and or the code part. Now if the multiple-choice question exist the user must finish
them if he wants to be done with the lecture. As the application is running right now, for the code
part of the exercise it doesn’t check if the user wrote the appropriate code so the user can proceed
without it, but for his own good he should complete it. Except for the embedded compiler that
the application uses there is also an external link for another web-compiler in case the first one
doesn’t work, but also if the user wants he can write his program locally in an actual development
environment like NetBeans or Eclipse. If both parts don’t exist, the user presses “Done” and
continues to the next Lecture.

Exercises

MULTIPLE GHOISE

© ouson

An is a construct made up of variables, operators, and method invocations, which are ing to the syntax of the language, that evaluates to a single value.

o] O ex (e}

Figure 27 Multiple-choice example
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Figure 29 Write Code example

User completes a whole module

As you seen in Figure 24 when the user is located at the Module page he has the option to
complete an entire module at once. This means the user doesn’t need to get through the lessons,
chapters and sections if they exist. Completing a module at once doesn’t mean that the user must
complete them all at once. If a user feels that he knows a certain module very well then he can
challenge it. By challenging a module, the theoretical part will not take place, only the exercise
.that its structure is the same as it would appear in a normal lesson. Completing a whole module
at once you will have questions from all over the particular module. A preview of challenging
the module 2 on Table 6.

e =
Challenge Module 2 Challenge Module 2
0 o dessespest e
=
°
0
°
°
@ (b)

Table 6 example on Challenge Module 2
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4.4.2 User completes the course at once

The second Pilot Use Case Scenario shows that you choose to complete the course at once. If
we go back to Table 4(d) we will see again that the user is faced with two options. This time the
user chooses to complete the course at once. That means that the user doesn’t have to go through
any module to complete the course which also means that the user is confident enough and
doesn’t need to view any theoretical Lecture. The Complete course at once can be done in any
point that the user wishes to do so, even if he has started to complete the course in its normal
flow of events. Once again like the “complete the whole module” this consists only from the
exercise part that includes questions from all the modules and a program to satisfy all the
modules. A preview on how the structure is in the Figure 30, Figure 31.

Challenge the hole Java course at once
& ouvestion
=

o000 Q0O

Figure 30complete course at once multiple-questions

Challenge the hole Java course at once

Erwthsh kwdika

Figure 31 complete the course at once code part
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5 Conclusion & future work

The Final chapter of the thesis contains a few words about the conclusion and some future
work that will be done eventually.

5.1 Conclusion

Taking everything into account this thesis was pretty interesting to develop. Distance
education platforms are not a new concept but because the growth of online learning they are
something to invest in. Distance learning and e-learning platforms are being used from
universities to schools to even big companies. Building the application was challenging with a
lot of decisions to make that didn’t always end up great.

In conclusion the application is trying to teach anyone the java programming language thrue
a series of events. Its referred to any kind of programmer, from an experienced one to a rookie.
Finally, once you complete the course you will have learned the basic principles of Java and you
will be able to write your first real Java application.

5.2 Future work

Developing a website is not an easy tas,k especially a distance learning platform. In order to
create a web application, it takes a lot of time and thinking from analyzing to designing to
implementing to finally developing the application. Because the time frame had already been
exceeded, the application that was presented here is not in its final stage. CORE didn’t get out
of track but there were things that could be programmed differently.

The features that have to be changed are:

e Authentication. As mentioned in previous chapter the application was originally
designed with firebase, a NoSQL type of base. Because as said we changed to MySQL
the authentication staid for convenient reasons. So, one of the goals is to make the
authentication through MySQL.

e Redesigning the database. Once again because the database is not designed optimal a
reconstruction will have to be made.

e Right now, there are two ways to write a code. Through an embedded compiler or by
clicking to a link and being redirected to another web compiler. Nor the embedded
compiler or the external are supporting Java Swing which lets you design a Graphical
User Interface (GUI) so another goal is to somehow find a java web-based compiler
that will support Swing.

e Another feature is that the compiler doesn’t check the code. So, in time being the users
don’t have to complete the code if they don’t want. Therefore, one more goal is to
somehow check if the user wrote the appropriate code.

e Another thing that need redesign is the multiple-choice, and also some methods and
services.

e Furthermore, the questions themselves from the multiple-choice were picked kind of
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randomly so a deeper search in the Oracle Java tutorial has to be made.

e Reward system is one more thing that would be nice to be added to the tool, so the
users can be rewarded any time the complete something successful

e In the time being the application supports only one language Java. One of the
ambitions is to support multiple programming languages

e Another big target is to introduce the teacher mode. Essentially the application will
support two different types of users, the student and the teacher. Right now, all the
attention of this application is going to the students. The teachers will be able to see
the progress of the students and be able to change any part of a the course if they want.
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