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Abstract

This project introduces a web-application called MyQuizDB that allows the user to generate and play
quizzes as well as sharing them with other users and validate their results. Its main purpose is to help
teachers test their students and students test themselves, in a fast, futuristic and enjoyable way.

After account creation, any user can
1) Create a quiz
2) Share it with other users
3) Validate their results
4) Create pools of questions for later use
5) Add questions to a pool while playing

The application is created in Eclipse[1] development environment. Its main development language is
JavaEE. It also uses the open source Ul framework Primefaces and the front-end framework Bootstrap. All
diagrams were created with Visual Paradigm[2] and illustration were developed with Adobe Photoshop[3].



Yovoyn

Avt 1 epyaoia givar pio dadiktvokn epappoyn mov ovopdaletor MyQuizDB. To MyQuizDB emitpénet gtov
xpNotn va dnpovpyel ko va mailetl kovi kabmg kot vo ta popdletor pe Ghiovg xpnoteg kol aSlohoyel To
aroteléopnartd tovg. Koplog otoyog g mopovcag epyaciog ivatl va fondncel tovg dackdAiovg 6tov EAeyyo
YVOGE®V TOV HoONTOV TOug OAAG Kol TOvg HoONTéC otov avtoéleyyd Ttovs. H avamtuén avtg g
epappoyng mpoomabel vo petatpéyel TV O0dKacio Sly®VIGUATOV GE pio ypryopmn, GOYYpovn Kot
€UYAP1LoTN SLOIKAGTOL.
Metd ) dnpovpyio AOYOPAGHOD, OTOLOGONTOTE XPNOTNG UTOPEL VoL

1) Anpiovpynoet Kovif

2) Moipaotel ta Kovil Tov/tng pe dALOVG PN OTES

3) EAéyEel ta amoteAéopatd TOVg

4) Anuovpynoet tpaneles epotNoe®V (pools) yo peTémetta ypion

5) llpocBéoel pia epmtnon oe kdmoto pool katd to Tai&ipo kovil

H epapuoyn ypaetnke oto mepipdirov avamtuéng Aoywouikod Eclipse. H «opuo yAdooa
TPOYPOLULOATIOHOD 7oV ypnowomomnke eivar n JavaEE. Emiong ypnowomombnke to Ul framework
avoytov kddwo Primefaces kobdg kor 1o front-end framework Bootstrap. Ola ta Staypdppota
dnuovpyndnkoav oto Visual Paradigm kot 6Aeg Tig ekdveg pe oto Adobe Photoshop.
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1. Useful Definitions & State of Art

1.1 Why Quiz?

Education is the cornerstone of human society and an integral part of one's life. It's methods, shapes
and forms keep changing to match every era's needs, continuing the eternal loop of evolution. In the present
day, the traditional method of the educational process follows a teacher-oriented and classroom-based model.
Like most of us know, this means that the teacher lectures and guides while the student is expected to listen
and learn. Studying techniques mostly involve re-reading, reviewing material again and again until the
information is stored in the student's memory. Finally comes the evaluation of knowledge in the form of a
test. Although this method is effective for some, it takes an exhaustive effort and a tremendous amount of
time to learn. And how much does the student remember during or after taking the exam? Have you ever
spent hours re-reading the book but failed on the test? Well everybody has and here is why.

Let's suppose that a person goes for shopping holding a big empty basket. Some groceries can be
found easily. Some others are hard to spot so the shopper walks the halls again and again to find them. Other
items are too high to reach so he climbs a ladder to get them. No matter how easy or hard it was, the
persistent customer manages to get all groceries and places them inside the basket. Later on, he takes each
item out and uses it. People tend to think of memory as a basket full of information and that learning works
like grocery shopping, except it doesn't. Just like the above example, teachers and learners focus on storing
the information into the memory, thinking that once it's in the “basket”, it can be used when it's needed. But
memory works in a different way. According to Henry L. Roediger, III' the emphasis shouldn't be on
acquiring the information but on retrieving it and the actual part of pulling out the same information from
the memory, over and over again is what makes it retrievable on request.

Although the idea of the so called Testing effect or Retrieval Practice[4], has been discovered by
many people over the centuries, the education system still holds on to conservatism left-overs, meaning that
the exam is a grade-giving process and stress point to both students and teachers. In an alternative way,
testing as part of studying has proven to be more efficient than re-reading or reviewing the same information.
The reason behind this is under debate. One theory says, that every stored memory is attached to a particular
state of sensations and retrieving the same material connects it to more sensations. So increasing the amount
of sensations that a memory is connected to, helps to make it available when it's needed. In any case,
quizzing can not only be used as an educational tool but also as a way to keep one's mind sharp while having
a good time.

I Principal Investigator at Memory Lab and Psychology Professor at the Department of Psychological & Brain Sciences, Washington
University, St. Louis



1.2 Existing Quiz Generating Systems

Researching similar applications is an important step before any development takes place. In this
chapter, three on-line quiz generators (QuizWorks, QZZR and QuizBean ) are detailed analysed. A short but
full-length scenario was created for each of these systems, in order to present the flow of their primary use
cases.

1.2 QuizWorks

“Playing and creating quizzes has never been more easy & fun!”

QuizWorks[5] is an online quiz creator developed by the homonym company (*ref) . It offers four
different tools for creating Quizzes, Assessments, Exams and Courses and also provides numerous options to
customize each product. Besides the many kinds of products, QuizWorks also offers lots of question types to
choose from and advanced ranking & statistics options. The user can create, play, share quizzes or any other
product created and view results. The system is equipped with a powerful help section which includes a
search engine, a live chat with the help center and a frequently asked questions list that covers instructions
and explanations related to every segment of the system.

In relation to user management, QuizWorks handles two kinds of users. The logged-in users and the
“anonymous” users. The privileges of an unregistered/non-logged user are limited in QuizWorks. The user
can have access to information regarding the system and even play quizzes created by others but registration
is required for creating a product. Quiz, exam, assessment or course creation and publication is a privilege of
a registered and logged-in user only.

QUIZLUODKS E3 English v Home Products Features Pricing Demo Help Contact

P 1.2.1 General

Scenario of Use

Dashboard Assessments Exams Courses User overview User-Name v

Uparade .
Quizzes

Gamified Quiz

= Quizzes

;in@ Quiz Creation

N

Questions overview

[Title for your quiz

The picture on the left
illustrates the steps that a user
has to follow in order to create

My First Quiz

My First Quiz is created, how cool is that?

Gamified Quiz o455 Quiz dashboard

A Quiz dashboard
+ New question
2 Questions “

£ Settings
About

@ Layout& styling

My First Quiz

™ Social media
@ Ranking & Stats «<Back to questions.
L8 User Management

Question* | Guesten

<4 Publish & share

£ Rounds

Correct answer

Wrong answer 1

Wrong answer 1

Wrong answer 2

Wirong answer 2

< o

Wrong answer 3

Hllustration 1: QuizWorks - Quiz Creation

a Quiz. For the purpose of this
example, only one question
will be added to the quiz.

The first thing that the user
has to do is select the +New
Quiz option, found under the
Quizzes menu.

When  this  button s
triggered, the system reveals
an input field asking for a quiz
title. After entering a title, the
user must press once again the
+New Quiz button (step 2).

In the upper part of the
screen , the system shows a
message informing the user



that the quiz has been created. Now the user's screen is the Quiz dashboard section which among all includes
a button for adding a question. The user shall select this option to go on (step 3).

A quiz can have three types of questions: Multiple choice, Fill the Blanks and Images. This example
shows the creation of a multiple choice type of question. The user is expected to fill the given form with the
question's title, one correct answer and one to three wrong answers. The user can keep adding questions by
selecting the +Add Question option on the right bottom of the form. After question handling, the user can
select the Save button to submit changes (step 4) and the system shows an informative message of the
success.



1.3 QZZR

“Create, embed, and share your own quizzes”

QZZR[6] is an on-line quiz tool created by Movement team. QZZR offers three kinds of quizzes
labelled as Checklist Quiz, Graded Quiz and Outcome Quiz.

The Outcome Quiz is a kind of a personality test (ex. Which movie character are you?). The creator
decides several outcomes and each answer of each question is connected to one of the outcomes. As the
player chooses answers to the questions, the result is calculated by the system concluding to the final
outcome at the end of the quiz. Similarly, the Checklist Quiz is a kind of personality test, the result of which
is usually a percentage (ex. How much of a Harry Potter geek are you?). The Graded Quiz is a typical kind of
quiz. The creator can add several questions with correct and wrong answers. The result of a player is shown
as a percentage and as a number of questions that the player got right.

A registered user can create, edit, delete and share quizzes. Anonymous users can play quizzes
created and shared by others but not create themselves.

1.3.1 General Scenario of Use

Create Graded Quiz

This scenario describes the creation
of a Graded Quiz. As mentioned
previously, only a registered user can

CHECKLIST QUIZ
ex. How New Yorker are you?

GRADED QUIZ

OUTCOME QuIzZ
ex. Which color are you?

My First Quiz COVE

Graded quiz QUESTIONS

CONFIGURE NEXT: QUESTIONS

Quiz title

My First Quiz

My Description|

COVER PAGE CONFIGURE PUBLISH v

My First Question

ANSWER TYPE ]
¥ Answer 1

O Answer2

Link t

https://

O Answer 3 o this QUiz

ww.qzzr.com/c/quiz/348659/my-first-quiz-

# ADD ANSWER

86aebadf-81f5-407a-b912-88ec4f3f953e

Share this quiz

0 E0d-

Hlustration 2: QZZR - Create Graded Quiz

create a quiz. For the purpose of this
example we assume that the user has
already created an account and the
current screen is the dashboard
screen.

For a new user, the dashboard page
contains nothing but a button that
reads Create Your First Quiz. The
user can select this option to start the
creation of a quiz (step 1).

When the above option is clicked,
the system shows a list of options and
asks the user to choose the type of the
quiz about to be created. We assume
that the user chooses the second
option Graded Quiz (step 2).

After the uses selects the quiz type,
the system asks for a the quiz' title. In
the current screen there are more
optional information to be given, like
a description of the quiz and more
that are not shown in the picture. The
title given in the example is My First
Quiz (step 3).

A strange thing about this system is
the absence of a save button. Instead ,
the whole creation is done with the



steps Cover Page — Questions — Configure where the user can go back and forth. So when the user is done
entering the title, he/she can press the Questions button to continue or the Next: Questions option (step 4).

By now the system already asks for the title and the type of the first question. This kind of quiz has
three options for question: multiple choice with one correct answer (Select One), multiple choice with
multiple correct answers (Select All) and True or False. In this example only one question of type Select One
is created. Once all the question's information is given, the user can continue. If the user selects the Next
button (by now it says Next: Configure), the styling options will appear. In this example this step is skipped.
Instead, the user will publish the quiz by pressing the Publish option (step 6).

When a quiz is published, the system provides a link of the quiz-play environment among other
sharing options (step 7).



1.4 Quizbean

i)

“A Quiz Creator to Quickly Assess Your Students.’

Quizbean[7] is a powerful, online quiz generator tool, built by Bluehouse Group. Unlike the
applications analyzed previously, Quizbean focuses excursively on the educational process of teaching and
testing though quizzes. A registered user can create, play and share quizzes, copy quizzes from other users,
create classrooms and add students to them, and join other teachers' classrooms.

1.4.1 User Management

Quizbean provides two types of registration, one for feachers and one for students. By creating a
default account, the user is entitled to the role of a Teacher and the system provides a teacher code which
works as a unique identifier among teachers. Every Teacher has the ability to create and share quizzes, to
create classrooms and invite students to join them, and lastly, to validate results of the quizzes that has sent to
students. The role of a teacher is not absolute, meaning that a teacher-user can also be a student who takes
quizzes and is part of one or more classrooms created by other teachers.

Quizbean also offers a registration type specifically for Students. The required information for a
student sign-up include an extra field, the feacher's code which was mentioned above. Once the student
account is created, the teacher-user (who matches the code) can add the student-user to classrooms and send
quizzes to the latter. A second way for student registration is through the teacher. A logged teacher can create
multiple accounts for his/her students and add each student at a classroom during account creation. The
capabilities of a student-user are limited in comparison to the teacher-user. A student can take quizzes sent by
teachers, create quizzes and view his/her results. But a student cannot create a classroom or accounts for
other students.

(...) logged and non-logged in

1.4.2 General Scenario of Use

Let's suppose that a teacher wants to use Quizbean system in order to send a quiz to one of his/her
students. For the purpose of this example, both users will register to Quizbean by visiting the sing-up page
and each has to submit the suitable form for the matching role (teacher or student). The teacher will create a
quiz and send it to the student. Following that, the student will take this quiz and finally the teacher will view
the results.

The following section contains a brief description of some scenarios in this order: Teacher
Registration, Student Registration, Quiz creation by Teacher & Sent Invitation to Student and Student takes
teacher's Quiz. Each example scenario uses real-time data and each scenario step is represented with
screenshots of the actual system.




Teacher Registration

< C ©® www.quizbean.com

A Quiz Creator to Quickly Assess Your Students

STUDENTS: SIGN UP FOR QUIZBEAN WITH YOUR TEACHER CODE

Organization Name

First Name

" Teacher

Lost Name QUIZBEAN

[Epp

Email address

Thanks for Signing Up!

You'll be redirected shortly.

| tp2862@edu.teicrete.gr

Password
y i not, click here o go to your dashboard <

@ 1 agree to the Terms of Service

Sign Me Up Z

QUIZBBAN Quizzes Classes Students

Teacher Epp v

@ Logout

My Quizzes

Looks like you haven't made any quizzes yet.

Make a quiz and share it!

Teacher Epp

My Teacher Code
951536155

Account 5

Hllustration 3: QuizBean - Teacher registration

importantly for this scenario, the feacher’s code (step 6).

Features Pricing ContactUs Blog Login Sign Up

The picture on the left is a
screenshot representation of
the scenario “Teacher
Registration”, extended to the
point that the user can find the
teacher's code.

As the first steps shows,
when the wuser visits the
Quizbean page, the Sing Up
option can be found in the top
right corner. By selecting this

option, the registration
environment appears
containing a teacher's

registration form (default) and
a link to student's sing-up.

Since the current scenario
relates to a teacher, the user
will fill the current form with
the required information and
press Sing Me Up (step 2).

Presuming the teacher has
entered valid information on
the first try, the registration is
successful and the system
shows a welcoming message
before redirecting to the
dashboard screen (step 3).

Now on the top right corner
of the main menu, the teacher
can find the My Account
option under the user-name’s
drop down menu (step 4).

By clicking this button, the
teacher can access private
information under the My Info
option (step 5).

The information shown now
include the teacher's full name,
e-mail address and most

Teacher account creation must happen prior to student registration so that the teacher can provide
his/her student with this code. Now that the code has been acquired, let's see how the student can register.



Student Registration

& C ® www.quizbean.com,

A Quiz Creator to Quickly Assess Your Students

Features Pricing ContactUs Blog Login Sign Up

STUDENTS: SIGN UP FOR QUIZBEAN WITH YOUR TEACHER CODE

Create a new account
Teacher Code ?

951536155

Student

Epp

Email Address

| don't have an email address

Thanks for Signing Up!
You'll be redirected shortly.

If not, click here to go to your dashboard ¥

Quizzes

My Quizzes (0 / 5)

Student Epp ¥
Create New Quiz

My Quizzes = Quizzes SenttoMe  Past Quiz Results

Looks like you haven't made any quizzes yet.

Make a quiz and share it!

Hlustration 4: QuizBean - Student Registration

The picture on the left
represents  the  scenario
“Student Sign Up”.

The first step is the same
with the example analysed
previously. The user can
visit the Quizbean web-page
and select the Sign Up
option.

Unlike the teacher-sign up,
the student will skip the
registration form shown in
the current screen and select
the link Students: Sign Up
for Quizbean with your
Teacher Code (step 2). By
clicking this option the
system shows the special
form for student
registration.

Among the required
information that the student
is asked to enter, there is the
teacher's code. The input
must match a teacher-user in
order for the account to be
created. In this case, we
assume that the teacher from
the above scenario has
provided the current student
with the code. After filling
the form, the student can
user can submit it by
selecting the Sign Me Up
option (step 3).

We assume that
the user has entered valid
data during the registration
process. Now that the

student account has been created, the systems welcomes the student with a message (step 4). Finally, the

student can redirect to the dashboard or the Quizzes page.



Quiz Creation by Teacher & Sent Invitation to Student

QUIZBBAN CQuizzes Classes  Students Teacher Epp ¥
o
My Qulzzes Add Quiz from the Quiz Bank

1{*_")

Looks like you haven't made any quizzes yet.

Make a quiz and share it!

MAKE A QUIZ

Give Your Quiz a Title Question #1 | My First Quiz in quizbean.com [}

My First Quiz in quizbean.com| This is my first question]

Add Your First Question

True Or False Multiple Choice | Multiple Correct

@ Not sure what you’re doing?
Take an example quiz

P A [CFY @A

OFF | Scramble Choices: Off

v Tre

False

FINISHED ADDING QUESTIONS?

(> save and Continue

ADD NEXT QUESTION

True Or False  ~

Success! Your Quiz Was Saved

Now that your quiz is saved what do

@) > 24

want to do with it?

@v

Save and Send
Later

Share Your Quiz

Choose the method you'd like to use to share your quiz

Share By URL Share Through QuizBean

Direct Link

Send My Quiz

Quickly share your quiz by copying the URL below:
http://www.quizbean.com/r/588f7f6e37eb8

Share Your Quiz

Choose the method you'd like to use to share your quiz.

Share By URL Share Through QuizBean

Share Through QuizBean

Scroll down and select students and/or classes to receive this quiz. We'll send them a unique link via their student account, allowing you to track their

results.

Students Classes

Your Students (1

By clicking the Add button next to a student's name, that student will be added to the recipients list at the bottom of the page. This means that they will be
able to access this quiz on their QuizBean dashboard, and you will be able to track their performance via the Quizzes page.

Is your student list missing someone that needs to receive this quiz? Create her/him now.

Show 10 v entries
Add all 6
Add

to 1 of 1 entries

Search

Date Added $

Name Group® Class &

Epp, Student 01/30/2017

The picture on the
left shows the steps for the
creation of a quiz by a
teacher-user. For  the
purpose of this example,
only one question of type
True or False will be added
to the quiz. After the
successful creation of the
quiz the user will share it
with the student.

In Quizzes page the
teacher can find the Create
Quiz option, located right
under the main menu.
When this  button s
triggered, the  system
reveals the quiz creation
environment (step 1).

The given form
requires only a quiz Title.
Procedure can continue by
selecting the type of the
first question (step 2).

In the current
screen, the teacher can
enter the question's title and
settings (picture, video,
shuffle answers option
etc.). To add another
question, the user can select
a question type from the
drop-down menu located
on the bottom left corner.
Since this is a short
example, we presume that
the user selected the Save
and Continue option which
is on the bottom right (step

Hlustration 5: QuizBean - Quiz Creation by Teacher & Sent Invitation to
Student 3).

Along  with the
message of successful quiz creation, the system provides the sharing option Send My Quiz (step 4).

When the teacher selects the above-mentioned button, the sharing settings screen appears. It contains
the option of Share by URL (step 5.a) by which the user can send the link of the quiz to any student or other
user. This environment also contains the Share Through Quizbean option (step 5.b). When the teacher
chooses this, the system shows a list of all the students of the logged teacher. In this case there is only one
student. By pressing the Add button (step 6) of this student, an invitation will be sent to the latter's account.



Student takes teacher's Quiz

..m Quizzes Student Epp v
My Quizzes (0 / 5)
My Quizzes Quizzes Sentto Me @ Past Quiz Results

You have 1 quiz waiting for you Search Show| 50 v entries

Title & Sender ¢ Expiration Date * Actions

My First Quiz in quizbean.com: Sent on 01/30/2017 Teacher N/A W
1 Showing'ri 1 of 1 entries

My First Quiz in quizbean.com

Welcome to my first quiz!
2 BEGIN! 9

My First Quiz in quizbean.com
QUESTION 10F 1

This is my first question!

CORRECT

True False U
{b This is my first question!

SEE YOUR RESULTS

My First Quiz in quizbean.c

o 400%

1out of 1 Correct

1. This is my first question!
v True
False

Hlustration 6: QuizBean - Student takes teacher's Quiz

This scenario describes how
the student-user can take a
quiz sent from the teacher-
user. We assume that the
above scenario has been
completed successfully and
that the student is logged-in
and viewing the page My
Quizzes, as the picture on the
right shows

Under the tab Quizzes
Sent to Me, the student can
find a list of all invitation-
quizzes. In this case there is
only one. By clicking the
button Take Quiz the system
redirects to the game
environment (step 1).

Before the quiz begins,
the user is sees a welcoming
screen that contains the quiz
title, a message written by the
teacher-user and a Begin
button that triggers the
beginning of the game. In
order to continue, the user
must click this button
(step 2).

Questions during play
time are presented one at a
time. Each question panel
contains the quiz title, the
question's title, the index of
the current question and the
amount of total questions.

According to the type of the current question there are also suitable options that the player can choose. In this
example, the question type is True or False and we assume that the student hit the button True (step 3).
Quizbean only supports instant evaluation of each answer so after step 3, the system shows a
message pointing out whether the answer is correct or not. In this case the chosen answer is correct. Since
this is also the one and only question, the system provides the option See your Results that the student can

select (step 4).

In the last step the student can see the score and also review every given answer. In this screen all
questions are listed in the same screen in the order that they were taken. In this example the list contains only

one question that was answered correctly.
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Score Validation by Teacher

QUIZBBAN  Cuivcs

My Quizzes

Recent Quizzes

Sent on 01/30/2017

All Quizzes 1)

Title $

18

Created on 01/30/2017 1:31 pm

Sent on 01/30/2017

Results By Student

3

Name

v Epp, Student

Question 1

» My First Quiz in quizbean.com

Classes Students

My First Quiz in quizbean.com

Quiz Type &

Edit Name
P send S Edit ] Duplicste @ Preview
Sent Quizzes )

Short Description & Date Sent v

01/30/2017 1:32 pm

Question Results Overview

Class $

This is my first question!

Multiple Choice

Average Score $

My First Quiz in quizbean.com

Share in the Quiz Bank

Average Score $

100%

Group/Company #

100%

Add Quiz from the Quiz Bank

1 person finished this quiz

Search

Times Taken $

1

Questions

Teacher Epp v

Average

00%

Show| 50 v entries

Last Sent v Actions

01/30/2017 1:32 pm Actions v

1 Showing 1to10f 1entries

Times Taken  Average Score
1 1 100%
[l Delete

S Print

Search

Times Taken $

1

Show 50 v | entries

Settings Actions

B
2 1 Resend Quiz E;

Delete Published Quiz

Leor L oov Locn L ror o]
Score & Date Taken v Time Elapsed $
100 01/30/2017 1:40 pm 00:02:24
v True Correct
False

Hlustration 7: Quizbean - Score Validation by Teacher

11

In this scenario we'll see
how the teacher can view the
student's results on the
“invitation” quiz.

We assume that the
teacher is logged-in and the
current screen is the My
Quizzes. Under the section
All Quizzes, there is a list
that shows the only quiz
created so far. By selecting
the link with the title of the
quiz, the teacher is being
redirected to the page of that
particular quiz (step 1).

This page contains all
information and  options
related to the current quiz.
Under the drop-down menu
Actions, the teacher can find
and select the option View
Results (step 2).

In this screen, the
teacher can select a player
from the list and each
question along with the
player's chosen answers will
appear (step 3).



onlinequizcreator.com qzzr.com quizbean.com
System Features
Language Selection Yes No No
Styling Options Yes Yes Yes
Unlimited Quizzes Yes Yes Yes
Mandatory Registration for Yes Yes No
Creators
Mandatory Registration for No No No
players
Exam Yes No No
Course Yes No No
Quiz Yes Yes Yes
Rating Quiz No No No
Time limit per Quiz Yes No Yes
Instant Feedback / Instant Yes Yes Yes
score
Shuffle Questions Yes No Yes
Shuffle Answers Yes Yes
Expiration date Yes No Yes
Create Quiz from bank of No No Yes
questions
Prefixed Quizzes No No Yes
Question Types
Multiple Choice Yes Yes Yes
Free Text Yes No No
Fill the Blank Yes No No
Matching No No No
Rate No No No
True or False Yes Yes Yes
Image Yes Yes Yes
Video/Audio Yes No Yes
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2. Technology Involved

A web application[8] is a program that a user can access over a network via browser. Web apps,
unlike websites, are more action-oriented rather than information-oriented. Usually the user must register/log
in order to reach full capabilities of the application and store, retriveve, alter or delete data that corresponds
to the logged user's account. The application part of such programs is not stored locally in the user's device
like desktop software but in a remote server which makes offline functionality limited or non-existent.
Despite this drawback, there are many advantages of web apps that surpass desktop software. For example, a
web application doesn't require installation and as an extend, the app's version is always up to date. Also, the
users can have access to their personal account data by logging into the system through any device that has a
web browser.

The architecture of a web application can be separated into multiple layers that are also called tiers.
Each tier has different responsibilities to handle and require different technologies and skills to develop.
Complicated applications may have more than three tiers but the current project, like most web applications,
follows the 3-Tier/9] approach which has three, well-distinguished from each other layers. The first tier is
the Presentation Layer which includes the logic associated with the application's user interface. Another
layer is the Data Access Layer which, as the its name states, is a database which stores all the information
that is needed. And last is the Business Layer which contains the core computations such as data flow
handling, validation of requests and result delivery. Basically it is responsible for every task of the
application and it's also the connector which allows communication between the other two layers. The image
below represents the architecture and the communication of the layers.

dbase

< Presentation Buisness Data Access

| web Browser |
Layer Layer Layer

IHlustration 8: 3-Tier Architecture

The implementation process of a web application consists of two main sections: the front-end
development and the the back-end. By 'front end' part of the application we mean everything that the end
user sees and interacts with. In other terms, the application's client side or, as mentioned above, the
application's Presentation layer. This includes of course the design but also the direct functionality of the
web page (e.g trigger of a drop down button). Technologies that are commonly used in front-end
development are HTML/XHTML, CSS, Bootstrap, Javascript and jQuery.

As for the back end part, it consists of the development of the logic behind the Business and Data
Access layers. Suitable languages for back-end development are PHP, Java, .Net, Python and others, and the
most popular database systems are MySQL and PostgreSQL.
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2.1 Presentation Layer Technologies

Bootstrap[10] is an open-source framework that provides user interface components for web
site/application development. An example of what Bootstrap offered to this web application is the responsive
design. This means that the layout dynamically adjusts to the user's device screen size without loosing any
functionality. Other cases of Bootstrap usage in this project is the style of the buttons', the modal dialogs, the
menu, the glyphicons (e.g Trash icon in delete buttons, Pencil icon in edit buttons e.t.c) and many others.

Most of the style classes used from Bootstrap were customized with CSS. CSS (Cascading Style
Sheets) is a language that helps the developer to apply or alter the style of HTML/XHTML elements by
changing their dimension, color, fonts and other parameters. Apart from a CSS file created for this specific
project, the free animated.css[11] (*ref) was also included and used .

PrimeFaces[12] is an open-source user interface component suite for JavaServer Faces based
applications. It provides a library of custom styled UI components, built-in Ajax, mobile features and much
more.

2.2 Business Layer Technologies

This project was developed using Java Platform, Enterprise Edition, commonly known as Java
EE[13] is a computing platform designed to support the development of enterprise applications. Java EE is
built on top of Java SE (Standard Edition) therefore they use the same syntax and utilities (such as data
structures). The difference between them is that Java EE extends the capability of the Standard Edition in
order to achieve the requirements of complex and multi-tiered network systems. By simplifying the
definitions we could say that Java EE is a framework designed for the development of business level web
applications.

2.3 Data Access Layer Technologies

In object oriented programming a class is the 'blueprint' of it's objects and the state of each object is
defined through its instance variables. Often a class is written in a way so that its instance will represent an
object of the physical world and usually this information needs to be saved in a database.

Object-relational mapping (ORM) is a concept of converting objects into types that can be persisted
in a relational database and the other way around. With ORM a plain old java class is called an Entity. Each
entity can represent a table in a relational database, each variable of the class will be a table element and each
instance of the class will be a row of information in that table. In this way, object references in the code are
linked to instances from the database.

In order to implement the ORM technique there is a need of a framework that provides the
'translation' between a java class and a database table. This project uses the Hibernate[14] ORM framework.
Hibernate hides the complexity of SQL queries by providing functions to persist, retrieve, update and delete
information in the database. It also enables the definition of associations between tables and entities
(mapping).

By using Hibernate, the tables and contents of the database were automatically created by deploying
the project. The database itself though, has to be created manually. The database for this project was created
through phpMyAdmin[15], an open-source tool that allows developers to handle MySQL[16] databases.
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3. The MyQuizDB System

3.1 Our Approach

3.1.1 System Development Methodology

The software development methodology that the project will follow is decided prior to any
implementation. It is the act of breaking down the development work into well-defined stages. There are
many software process approaches, such as the Waterfall model[17] and the Prototyping Build Model (*ref).
According to the waterfall model there are five stages that should be followed by this order: Requirement
specification — Design — Implementation — Verification — Maintenance. In prototype model every result
leads to a built which is evaluated and after re-defined and re-built according to its weaknesses and needs.
This 'circle’ of creating, testing and re-building breaks when the built matches the desired product.

This project used the Incremental Build method (*ref) which is considered to be a combination of the
two models mentioned above. According to this method, the product is designed, implemented and tested
incrementally until the product is finished.

) R . .
° Build 1

) 8 . .
- iy

Hllustration 9: System Development Methodology
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3.2 System Analysis & Design

3.2.1 Application Requirements

In software engineering, requirement specification is a comprehensive description of what the
desired software product must be able to do. All functions and capabilities of the system are written down in
great detail and with a strict language that doesn't allow ambiguities. In that way, development time is
minimised and the final product can be easily validated according to the original plan.

Requirements are divided into two categories: the functional and non-functional requirements. Non-
functional requirements relate to system performance characteristics such as portability, security, efficiency,
reliability and so on. On the other hand, functional requirements specify the behavior of the system (task
handling, functions, services).

3.2.1.1 Non functional requirements

Usability
*  Any user, regardless of experience status, must be able to use all the functions of the application after
1 hour of operating the system.
* Every enabled input must have an informative tool-tip message on mouse-over.

Portability
*  The application must behave in the same way regardless of the browser that it is running on.
* The application must be functional in all screen sizes.

Security
*  The system must not allow users to view or edit other users' private data.
* After inactivity of 60 minutes, the system will automatically invalidate the session of a logged user.

3.2.1.2 Functional Requirements

ID Section Name Title

ACO001 | Account The system must allow any user to login using a username and
a password.

ACO002 | Account The application must provide a registration environment.

BROO1 |Navigation The first screen that a unauthenticated user must see is the
login screen.
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BR002 |Navigation The system must provide a redirection link towards the
registration environment in the login screen.

- - The system must provide a “Continue as Guest” option in the
login screen.

BRO003 |Navigation A Guest User must be able to visit the registration environment
through the main menu within one step.

BR004 | Navigation Any logged in user must be able to Log out within two steps,
through the main menu.

BROO05 |Navigation After logging in, the user will be redirected to the page My
Quizzes.

BR006 | Navigation The navigation menu must always be visible to a logged user,
excluding dialog -windows.

BRO0O07 | Navigation In every dialog window there shall be a close/return button.

BROO0O8 |Navigation The back button of a browser must redirect the user to the

previous screen, into account user authorization

restrictions.

taking

GNO0O1 | General The application shall provide a full functional page for each of
the following sections: Quizzes, Questions, Invitation Quizzes,
Pools, Results

GNO002 | General After the creation of an application element, the system must
inform the user of the success through a message.

GNO003 | General After an invalid submission of a form, the system must indicate
each input error with a message.

GNO004 Every form of the system must indicate required input fields
with a asterisk *.

GNO0O05 | General When the user selects any delete button, the system will show a
warning pop-up window with cancel and proceed options.

GNO006 | General Input Texts Every text input must have the 255 maximum limit of

characters Amount |acceptable characters with the exceptions of Quiz Title which

must have maximum 500 characters and the Answer &
Question Title which will accept up to 1000 characters.

QZ001 |Page: My Quiz Info The application shall provide My Quizzes page that contains all
Quizzes information and functions regarding the quizzes that the logged
user has created.
This information must be: 1)The total number of quizzes,
2)Title of each quiz, 3)Subject of each quiz, 4)Number of
questions of each quiz.
QZ002 |Page: My |Quiz Creation Through the My Quizzes page, the user must be able
Quizzes to open the quiz creation environment, with one step.
QZ003 | Page: My |Delete Quiz The My Quizzes page shall provide a delete-quiz button in
Quizzes every panel that represents a quiz.
QZ004 | Page: My |Edit Quiz Settings |The My Quizzes page must provide an edit-quiz option that
Quizzes opens the edit quiz environment
QZ005 |Page: My |Send Invitation The My Quizzes page must provide a send invitation button in
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Quizzes every panel that represents a quiz. The button must open a pop-
up window that contains the send invitation environment
QZ006 | Page: My | Questions of a Quiz: | The My Quizzes page must provide a button that redirects to
Quizzes Redirection the Questions of each quiz page.
QZ007 |Page: My |Play Quiz: | The user must be able to go to the play quiz environment by
Quizzes Redirection selecting the Play button of each panel that represents a quiz.
QZ008 |Quiz Quiz Creation| The Quiz Creation environment must be in a pop-up window
Creation Environment that contains a form with all the suitable input options.

The input must be 1) Quiz Title: Text Area, 2)Quiz Subject:
Text Area, 3) Publicity: Check-box, 4)Type: Radio buttons 5)
Initialize points: Spinners. 6)Initialize Question comment : Text
Area, 7)Allow shuffle questions :Check-box, 8)Allow reveal
answer button during play-session.

SI001 | Send The send invitation environment must provide a selectable list
Invitation with all the users of the system.
for a Quiz

SI002 |Send The user must be able to search another user by inserting the
Invitation desired user-name or e-mail address in the search field.
for a Quiz

SI003 |Send The system must show a suitable message if the search doesn't
Invitation match any results.
for a Quiz

SI004 |Send The system shall not allow the user to re-sent the same
Invitation invitation more than once.
for a Quiz

SI005 | Send If an invitation has already been sent, the system will disable
Invitation the selection of the receiver from the list, and will show an
for a Quiz informative message.

SI006 |Send A user must be able to select multiple users to send an
Invitation invitation.
for a Quiz

SI007 |Send The user must be able to submit the invitation form by
Invitation selecting Send.
for a Quiz

SI008 |Send After sending an invitation, the system must inform the user of
Invitation the success with a message.
for a Quiz

SI009 | Send After sending an invitation, the window with the corresponding
Invitation environment closes and the user returns to the My Quizzes
for a Quiz page.

P001 | Page: Pools The application must provide a Pools page that contains all
information and functions regarding the question pools of the
logged user.

P002 | Page: Pools Through Pools page , the user must be able to open the
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environment for pool creation with one step.

P003 | Page: Pools Pools page must provide a delete-pool-button in each panel that
represents a pool.

P004 | Page: Pools Pools page must provide an edit-pool settings-button in every
panel that represents a pool, excluding “Orphan Question” pool
if exists.

P005 | Page: Pools Through the Questions button of each pool, the user can be

redirected to the questions page of a selected pool.

QS001 |Menu/ Page The application shall provide a Questions page that contains all
Questions information related to the questions of quizzes and pools of the
logged user.
QS002 | Page: When the user is in the screen Questions of a specific quiz, the
Questions page shows only the questions that belong to that quiz.
of a Quiz
QS003 | Page: The Questions of a specific quiz screen must present the title
Questions of the current quiz as a link. This link shall open the edit quiz
of a Quiz settings dialog.
QS004 | Page: When the user is in the screen Questions of a specific pool, the
Questions page shows only the questions that belong to that pool.
of a Pool
QS005 | Page: The Questions of a specific pool screen must present the title
Questions of the current pool as a link. This link shall open the edit pool
of a Pool settings dialog.
QS006 | Page: Through page Questions, the user must be able to open the
Questions Create new Question dialog with one step.
QS007 | Page: In the header of each panel that represents a question, the
Questions system must provide an edit question settings button that
opens the corresponding dialog.
QS008 | Page: In the header of each panel that represents a question, the
Questions system must provide a delete question option that opens the
corresponding dialog.
QS009 | Page: In the header of each panel that represents a question, the
Questions system must provide an add question to pool option that opens
the corresponding dialog.
QS010 | Page: In the header of each panel that represents a question, the
Questions system must provide a check-box option that defines the
question as selected or deselected.
QSO011 | Page: The user must be able to manipulate multiple questions by
Questions selecting them from their check-boxes.
QS012 | Page: The user must be able to select/deselect all of the shown
Questions questions of the page by checking/un-checking the Select All
check-box
QS013 | Page: Multiple manipulation options shall be those of Delete Selected
Questions Questions, Add Selected to Quiz and Add Selected to Pool.
QS014 | Page: Multiple manipulation options must be enabled if at least one
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INOO1

Page:
Invitations

Questions of the questions listed in the page is selected.
QS015 | Page: The user must be able to filter the view of the questions listed
Questions in the page by selecting a Quiz or a Pool from the given drop-
down lists.
QS016 |Question Question  Creation| The Question Creation environment must be in a pop-up
Creation Environment window that contains a form with all the suitable input options.
Features The standard options must be:
1) Question Title: Text Area, 2) Question Comment: Text Area,
3) Question Points: Spinner (according to reward type)
4)Answer's type: Radio buttons (with the exception of rate, see
QS017) .
QS017 | Question Question  Creation| A rating style quiz must not allow other kinds of player-
Creation Environment: answers other than rate.
Rating Quiz
restrictions
QS018 |Question Question  Creation| The radio-buttons' options of the answer's type (see QS016)
Creation Environment: must be
Answers' type 1) Free text, 2) Multiple choice, 3) Rating style, 4)Numeric
input
QS019 |Question Answer's type: Free| When the Free Text option is selected, the system shall provide
Creation text a read-only text area with the informative placeholder “The
user will type an answer”.
QS020 |Question | Answer's type: | When the Numeric option is selected, the system shall provide
Creation Numeric two optional numeric input fields through which the user can
define a minimum and maximum number restrictions to the
player's answer.
QS021 |Question | Answer's type: Rate | When the Rate option is selected, the system shall provide an
Creation input spinner through which the user can define the amount of
stars that the player will choose.
* Restriction: The maximum amount of stars must be 10.
QS022 |Question | Answer's type: Rate| When the rate type of answer comes from the type of the Quiz
Creation & Quiz type Rate (Rating style), the amount of stars shall be already initialized
from the quiz creation environment and shall not be able to
change through the question creation phase.
QS023 |Question | Answer's type: | When the Choice option is selected, the system shall provide a
Creation Choice -  Form|form for adding multiple answers. This form must contain:
Options 1)The answer's title: Text Area, 2) An “Add answer” option:

button, 3)A 'set as correct' option: Check-box, 4)An 'input
points' option: Spinner

The system must provide an Invitations page that shows all the
information of the quizzes that the user has been invited to
play.

These information is 1) The title of each quiz, 2) The subject of
each quiz, 3) The username of the invitation sender, 4)The
number of questions of each quiz 5)The results of the quiz (in
case it has been played)
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IN002

Page:
Invitations

The page must list in different panels the quizzes that have
already been played by the logged user and those that await.

INOO3

Page:
Invitations

The user must be able to redirect to the Play Quiz environment
by selecting the Play button of a quiz.

IN0O04

VRO001

Page:
Invitations

Page: View

Results

The header of each panel that represents a quiz must contain a
Delete Quiz button.

The system shall provide a View Results page that contains all
the information of played Quizzes that the logged user is
authorized to see.

This information is

VRO002

Page: View
Results

The logged user is authorized to see the results of quizzes that:
1)The logged user has created and played
2)Other users have played thought invitation by the logged user

VRO003

Page: View
Results

The page must provide a selectable list with all the play
sessions that the logged user is authorized to view. The
information that the list will show is: 1)Quiz title, 2)Player
username 3) Points earned, 4)Correct answers count, 5)Quiz

type

VR004

Page: View
Results

When a play session of the list is selected, the page must show
all details related to that session. These details are 1)Title and
subject of quiz of the selected play session, 2)Points earned, 3)
Number of questions of quiz. 4)Every question and user answer
of the quiz.

VRO005

Page: View
Results

The user must be able to browse through the questions of the
selected play session by clicking the back and forward buttons.

VRO006

Page: View
Results

The user shall be able to view all details of current question.
The standard details for all cases are:

1)Question title, 2) Player's chosen answer 3)Points earned of
current question , 4)Player's chosen answer, 5) Validation of
answer, 6)Correct answers

VRO007

Validation of

answers: Quiz with

points

When the play-session that is currently validated has a reward
type with points, the system must provide the following
information and options next to each question's title:

1) An red 'X' or a green 'check' symbol according to weather
the answer is considered right or wrong,

2)The points that were earned or the negative points that were
lost

3)The option to declare the answer as correct (in case of free
text or free numeric type of answer)

VRO008

Page: View
Results

Chosen Answer
Validation: Multiple
Choice with Points

When the play-session that is currently validated has a reward
type with points and the current question's type is multiple
choice, the system must provide extra information. This
information is:

1)The correct chosen answers must be distinguished with a
green background color,

2)The correct not chosen answers must be distinguished with a
green outline,

3)The wrong chosen answers must be distinguished with a red

21



background color.

VRO09 | Page: View | Chosen Answer|In case that the Quiz is a Simple Questionnaire and the
Results Validation: Multiple| question that is viewed is multiple choice, the player's chose
Choice of Simple|shall be distinguished by its yellow background color.
Questionnaire
VRO10 | Page: View | Chosen Answer | When the play-session that is currently validated has a reward
Results Validation: Free | type with points and the current question's type is Free Text,
Text with Points the system must provide a check-box option that set's the

player's answer as correct.

PLOO1 |Play Info before Play The system must inform the user of the Quiz that is about to be
taken.
This information about the quiz must be 1)The title, 2)The
subject, 3) The points system
PL002 | Play Start button The system must provide a Start Quiz button. When this button
is triggered, the quiz starts.
PLO03 |Play Question in Play While the user takes a quiz, must be able to view 1)The index
of the current question, 3)The total amount of questions, 4)The
title of the current question, 5)The title of each answer 6)
PL004 | Play Functionality of | A user must be able to select an answer from the available list
Play:Select Answer | of answers by clicking on it.
PLO05 |Play Functionality of | The user must be able to go to the next or previous question but
Play:Browse selecting the corresponding buttons.
PL006 |Play Functionality of | If the quiz that is being played is Public, the user must be able
Play:Browse to add each question in a Pool by selecting the Add to Pool
button (plus icon).
PL0O07 |Play Submit Quiz At any time, the user must be able to submit the quiz by

selecting the button Submit.
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3.2.1.3 Requirements Diagram of section "My Quizzes page'

<<requirement>=>
Quiz Creation

<<requirement>=
Quiz Creation Environment

<<requirement>>
Quiz Info

1]

Taxt = "Through the My Quizzes
page, the user must be able to open
the gquiz creation environment with
one step.”

1D = "Q008 .QZ002"

<<m@quirement=>
Delete Quiz

Text = "The application shall provide
a My Quizzes page that contains all
information and functions regarding
the quizzes that the logged user has
created. This information must be:
1)The total number of quizzes, 2)Title
of each quiz, 3)Subject of each quiz,
4)Number of questions of each quiz.”
ID = "QZD0"

kind = "Functional®

source = "Page: My Quizzes”™
vernfyMethod = "Demonstration”

nisk = "Low”

status = "Implemented™

Text = "The Quiz Creation envirenment must be
in a pop-up window that contains a form

with all the suitable input opticns.

The input must be 1) Quiz Title: Text Area,
2)Quiz Subject: Text Area, 3} Publicity:
Check-box, 4)Type: Radio buttons

5)Initialize points: Spinners. 6)initialize
Question comment Text Area”

1D = *Q.Z008™

Text = "The My Quizzes page shall
provide a delete-quiz button in
every panal that represents a quiz.®
ID = "QZ003"

<<requirement ==
Edit Quiz Settings

Text = "The My Quizzes page must provide
an edit-quiz option that opens the edit

quiz environment.”

ID = "QZ004"

<<redquirement> >
Send Invitation

Text = "The My Quizzes page must provide
a send invitation button in every panel

that represents a quiz. The button must
open a pop-up window that contains the
send invitation envirmnment. *

1D = "QZ005"

<<requinement>>
Questions of a Quiz: Redirection

Taxt = "The My Quizzes page must provide
a button that redirects to the Questions of
each quiz page.”

ID = "QZ006"

<<requirement==>
Play Quiz: Redirection

Teaxt = "The user must be able to go to the
play quiz environment by selecting the Play
button of each panel that represents a quiz. *
ID = "QZ007"

Hllustration 10: Requirements Diagram of section 'My Quizzes page'
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3.2.2 Use Cases & Scenarios of Use

In software engineering, a use case scenario is defined as a series of interactions between the
software product and the user (or even another system) which in this case is called an acfor. Each scenario
describes the steps that the actor shall take to accomplish a specific goal and the feedback that the system
gives. Use cases and scenarios are used to reinforce software analysis process along with requirements
specification. Usually, they are documented following a template and displayed though diagrams or even
represented with mock-ups.

The Use cases and scenarios defined for this system are listed below:
1. Use case: Creation. Scenarios:
e (Create Account
*  Create Quiz
e Create Pool
e Create Question
*  Create Answer
2. Use case: Delete. Scenarios:
* Delete a Quiz by its author
e Delete Quiz from Invitations list
*  Delete Pool
* Delete Question
*  Delete multiple Questions at once
* Delete Answer
3. Use case: Edit. Scenarios:
* Edit Quiz settings
* Edit Pool settings
* Edit Question's features
* Edit Answer's features
4. Use Case : Add. Scenarios:
* Add new question to Quiz
* Add multiple questions to a Quiz
* Add question to Pool
*  Add multiple questions to a Pool
5. Use case: Copy. Scenarios:

*  Copy question(s) from one quiz to another
* Copy a question from an invitation-quiz to a pool during play-session

6. Use case: Send. Scenarios:
* Send invitation for a quiz to one or more users

7. Use case: Play. Scenarios:

24



* Play quiz
8. Use case: View Results. Scenarios:

*  View the results of a quiz a play-session

9. Use case: Log In. Scenarios:

* Logto Account

3.2.2.1 Scenarios of use case : Creation

Create Account
Actors: Client

Preconditions: Client is registered in the system

Basic Flow of scenario

1. Selection of 'Register' link to redirect to the Register screen
2. Filling the registration form

3. Form submission
4

Account is created and user is logged in the system

Alternative Flow of scenario

4.a Input is not accepted and user re-enters the invalid info.

Detailed Description of Basic Flow of Events

1. Selection of 'Register' link to redirect to the Register screen

The first screen that a not logged user sees is the log in screen. In order to redirect to the register
environment, the user must select the Register link.

2. Filling the registration form

The user must insert all the required information into the registration form. This information is a Username,
an e-mail address, a Password and the password configuration field.

3. Form submission

After filling the form, the user must submit it by selecting the Submit button. By submitting the form, the
system validates the user's input.

4. Account is created and user is logged in the system

If the given data is accepted, the system shows an welcoming message and the user is redirected in the My
Quizzes page.

Detailed Description of Alternative Flow of Events
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4.a Input is not accepted and user re-enters the invalid info.

If the given data is not accepted, the system shows informative error messages in the fields that need to be
changed. The flow continues from Step 2: Form Submission

Create Quiz

Actors: Client
Preconditions:
1. Client is logged in the system
2. Client is in the My Quizzes page

Basic Flow of scenario

1. Selection of +New Quiz button

Filling the required fields of quiz creation form
Filling the optional fields of quiz creation form

Submit form

A

Quiz has been created and system redirects to Questions page

Alternative Flow of scenario

5. a. Input is not accepted and system informs the user accordingly

Detailed Description of Basic Flow of Events
1. Selection of +New Quiz button

The user must trigger the appearance of the Quiz Creation Environment by selecting the +New Quiz button.

2. Filling the required fields of quiz creation form

The user must fill all the required information of the given form. This information is the title of the quiz and
the reward type.

3. Filling the optional fields of quiz creation form

The user can fill the optional information which is the subject and publicity of the quiz and also the
initialization of the points (according to the reward type that was chosen)

4. Submit form
By selecting the Save button, the form is submitted and the system validates the given input.

5. Quiz has been created and system redirects to Questions page

If the given data is accepted, the system informs the user with a message and redirects to the page Questions
of the quiz that was just created.

Detailed Description of Alternative Flow of Events
5. a. Input is not accepted and system informs the user accordingly

26



If the data that the user entered is not correct, the system indicates the fields which need to be changed with a
message. After correcting the information, the user must repeat form submission (step 4).

Create Pool

Actors: Client

Preconditions:
1. Client is logged in the system
2. Client is in the Pools page

Basic Flow of scenario

1. Selection of +New Pool button
2. Enter the pool's title

3. Submit form
4

Pool has been created and client is redirected to the Questions page

Alternative Flow of scenario

4. a. The pool's title is invalid and the pool is not created

Detailed Description of Basic Flow Steps

1. Selection of +New Pool button

The user must select the +New Pool button in order to trigger the appearance of the Pool Creation
Environment.

2. Enter the pool's title

The creation of a pool requires one and only field, the title of the pool which the user must enter.
3. Submit form
By pressing the Save button the form is submitted and the system validates the input.

4. Pool has been created and client is redirected to the Questions page

If the given pool's title is accepted, the system shows an informative message of the success and the user is
redirected to the Questions of the pool that was just created page.

Detailed Description of Alternative Flow of events

4. a. The pool's title is invalid and the pool is not created

If the pool's title is not accepted, the system indicates the reason under the input field. The user must re-do
the steps 2 and 3 until a pool is created.
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Create Question

Actors: Client

Preconditions:
1. Client is logged in the system
2. Client is in the Question's page

Includes: Scenario 'Create Answer'

Basic Flow of scenario

1. Selection of +Add Question button

Fill all the required fields of the form without changing the initialized type Multiple Choice
Scenario: Create Answer
Fill the optional fields of the form

Submit form

A

Question is created

Alternative Flow of scenario

2. a. 1. User changes question's type to Free Text
a. ii. The flow will continue from Step 5 (Submit form)
2. b. 1. User changes question's type to Rate
b. ii. User enters amount of rating stars
b. iii. The flow will continue from Step 5 (Submit form)
2. c. 1. User changes question's type to Numeric
c. ii. User fills optional Numeric Fields
2. d.. If Question belongs to Rating Type of Quiz the flow will continue from Step 5

6. a. Given input is not accepted.

Detailed Description of Basic Flow of Events
1. Selection of +A4dd Question button

In order to make the question's creation environment appear, the user must select the +A4dd Question button.

2. Fill all the required fields of the form without changing the initialized type Multiple Choice

The standard fields that the user is required to enter are the title and type of the question. The default type is
the Multiple Choice so this option is initialized accordingly.

3. Scenario: Create Answer

4. Fill the optional fields of the form

The standard optional filed is a comment or hint that will appear during play time.
5. Submit form

By selecting the Save option the user can submit the form. In this step the system validates the given data.
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6. Question is created

If the user's input is valid, the question is created and the system shows an informative success message. The
question's creation environment closes and the user returns to the Question's page.

Detailed description of Alternative flow of events

2. a.i. User changes question's type to Free Text

By selecting the Free Text option, the question doesn't have any other required input data in order to be
created. A read-only text area will appear and the placeholder will inform the user that the Player will write a
free text answer.

2. a.ii. The flow will continue from Step 5 (Submit form)

A free text type of question doesn't have any optional fields associated with the answer so the user can
continue by just submitting the form.

2. b. 1. User changes question's type to Rate
If the Rate option is selected, the system will display an extra required input field.

2. b. 1. User enters amount of rating stars

The user is required to enter the amount of stars that the player will be given to fill through a numeric input-
spinner.

2. b. iii. The flow will continue from Step 5 (Submit form)

A Rate type of question doesn't have any optional fields associated with the answer so the user can continue
by just submitting the form.

2. c. 1. User changes question's type to Numeric

If the Numeric option is selected, the system will display two extra optional input fields.

2. c. 11. User fills optional Numeric Fields

A Numeric type of answer may have minimum and maximum limits that the user can specify through the
given input fields.

2. d.. If Question belongs to Rating Type of Quiz the flow will continue from Step 5

In this case the amount of stars that the player will be given to fill is already indicated during quiz creation.
The user can't alter this information from the question's creation environment. Since no additional
information is required, the flow will continue from step 5 (Submit form).

6. Given input is not accepted

If the given data is not accepted, the system informs the user with messages. The user must correct the
invalid information and continue from Step 5 (Submit form).

29



Create Answer

Actors: Client

Preconditions:
1. Client is logged in the system
2. Client is in the Question's edit/create dialog environment
3. The question's type is Multiple Choice

Extends: Scenario 'Create Question'

Basic Flow of scenario

1. Fill required information
2. Fill optional information
3. Select +Add option
4

User saves question

Detailed Description of Basic Flow of Events

1. Fill required information

User is required to fill the title of the answer

2. Fill optional information

The optional information that the user can give is the points of the particular answer (according to the reward
system) though an input spinner. By selecting the Correct check-box, the user can define the current answer

as a right choice.

3. Select +4dd option

By selecting the this option, the answer is added to the question's answers list. The amount of answers is
increasing in the user's screen which also displays a new panel that represents the answer that was just added.

4. User saves question

By selecting the Save button, the answer is saved as part of it's question.
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Create Account

Create Pool

Create Question

Unregistered User

Logged-In User

d By Wisual Paradigm Communily Edition 4

Hlustration 11: Graphic Representation of Scenarios of use case : Creation

3.2.2.2 Scenarios of use case : Delete

Delete a Quiz by its author

Actors: Client
Preconditions:
1. Client is logged in the system
2. Client is in the My Quizzes page

Flow of scenario

1. Select the trash-icon button of the panel that represents a quiz
2. Confirm delete

3. Quiz is deleted and system shows informative message

Detailed Description of Flow Events
1. Select the trash-icon button of the panel that represents a quiz

Each panel that represents a quiz contains a delete option in the form of a trash-icon. By selecting this option
the system will pop-up a confirmation window.

2. Confirm delete
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The user must confirm deleting the quiz by selecting the Yes option of the confirmation dialog.

3. Quiz is deleted and system shows informative message

In this step the system deletes the quiz and every element associated with it (questions, invitations, results). A
message appears to inform the user of the successful delete.

Delete Quiz from Invitations list

Actors: Client
Preconditions:
1. Client is logged in the system

2. Client is in the Invitations page

Flow of scenario

1. Select the trash-icon button of an invitation quiz
2. Confirm delete

3. Quiz is deleted and system shows informative message

Detailed Description of Flow Events
1. Select the trash-icon button of an invitation quiz

Each panel that represents an invitation quiz contains a delete option in the form of a trash-icon. By selecting
this option the system will pop-up a confirmation window.

2. Confirm delete
The user must confirm deleting the quiz by selecting the Yes option of the confirmation dialog.

3. Quiz is deleted and system shows informative message

The system shows a message to inform the user of the successful action. By deleting an invitation quiz, the
results of a possible play-session of the logged user are also deleted.

Delete Pool

Actors: Client

Preconditions:
1. Client is logged in the system
2. Client is in the Pools page

Flow of scenario

1. Select the trash-icon button of a pool

2. Confirm delete
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3. Pool is deleted and system shows informative message

Detailed Description of flow of events

1. Select the trash-icon button of a pool

Each panel that represents a pool contains a delete option in the form of a trash-icon. By selecting this option
the system will pop-up a confirmation window.

2. Confirm delete
The user must confirm deleting the pool by selecting the Yes option of the confirmation dialog.

3. Pool is deleted and system shows informative message

The system shows a message to inform the user of the successful action. By deleting a pool, the questions
that belong to that pool are also deleted. If the pool's questions also belong to a quiz, those questions will
remain in that quiz.

Delete Question

Actors: Client
Preconditions:
1. Client is logged in the system

2. Client is in the Question's page

Flow of scenario

1. Select the trash-icon button of a question
2. Confirm delete

3. Pool is deleted and system shows informative message

Detailed Description of flow of events

1. Select the trash-icon button of a question

Each panel that represents a question contains a delete option in the form of a trash-icon. By selecting this
option the system will pop-up a confirmation window.

2. Confirm delete
The user must confirm deleting the question by selecting the Yes option of the confirmation dialog.

3. Question is deleted and system shows informative message

The system shows a message to inform the user of the successful action. By deleting a question, the
question's possible answers are also deleted. If the question belongs to an invitation quiz, it will be deleted
from that quiz too.

33



Delete multiple Questions at once

Actors: Client
Preconditions:
1. Client is logged in the system

2. Client is in the Question's page

Flow of scenario

1. Select one or more questions through their check-boxes
2. Press Delete Selected Option

3. Confirm Delete
4

Selected Questions are deleted and system shows informative message

Detailed Description of flow of events

1. Select one or more questions through their check-boxes

Each panel that represents a question contains a check-box. By selecting at least one question through its
check-box, the system enables the multiple question manipulation options

2. Press Delete Selected Option

One of the multiple question manipulation options is the Delete Selected. By clicking this button, the system
will

will pop-up a confirmation window.
3. Confirm Delete
The user must confirm deleting the selected questions by clicking the Yes option of the confirmation dialog.

4. Selected Questions are deleted and system shows informative message

The system shows a message to inform the user of the successful action. By deleting multiple questions,
every question's possible answers are also deleted. If the questions belong to an invitation quiz, they will be
deleted from that quiz too.

Delete Answer

Actors: Client
Preconditions:
1. Client is logged in the system
2. Client is in the create/edit question screen

3. Question's type is Multiple Choice

Flow of scenario
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1. Select the trash-icon button of an Answer
2. Confirm delete

3. Save Question

Detailed Description of flow of events
1. Select the trash-icon button of an Answer

Every panel that represents an answer contains a delete button in the form of a trash-icon. By selecting this
option the system will pop-up a confirmation window.

2. Confirm delete

The user must confirm deleting the question by selecting the Yes option of the confirmation dialog. At this
point the answer is only deleted locally.

3. Save Question

An answer can only exist as part of a question. To delete an answer from the database, the user must save the
question by selecting the Save option.

lete a Quiz by i@

lete Quiz from Invitations Lisp

Logged-In User

Delete Questio

Hllustration 12: Graphic Representation of Scenarios of use case . Delete

3.2.2.3 Scenarios of use case : Edit
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Edit Quiz Settings

Actors: Client
Preconditions:
1. Client is logged in the system

2. Quiz to edit has already been created

Basic Flow of scenario

1. Select the Edit quiz settings option
2. Alter data

3. Select Save option

4

Quiz is saved with new characteristics

Alternative Flow of scenario

4. a. Input is not accepted and system informs the user accordingly

Detailed Description of Basic flow of events

1. Select the Edit quiz settings option

In order to open the Edit quiz settings dialog, the user must select the suitable option. This option can be
found

* at each panel that represents a quiz (edit icon button)
* at the Jumbotron area of question's page, when a quiz is selected
2. Alter data
The user can edit the title, subject, publicity and reward type of a quiz through the given form.

3. Select Save option

By selecting the Save option, the system validates the user's input.

4. Quiz is saved with new characteristics

If the input data is valid, the system saves the quiz with it's new characteristics in the database. The edit quiz
settings dialog closes and a message appears to inform the user of the successful changes.

Detailed Description of Alternative flow of events

4. a. Input is not accepted and system informs the user accordingly

If the input data is invalid, the system shows error messages indicating what went wrong. User must enter
new data into the fields that input wasn't accepted. The flow continues from step 2 (Alter data).
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Edit Pool Settings

Actors: Client
Preconditions:
1. Client is logged in the system

2. Pool to edit has already been created

Basic Flow of scenario

1. Select the Edit pool settings option
2. Alter data

3. Select Save option

4

Pool is saved with new characteristics

Alternative Flow of scenario

4. a. Input is not accepted and system informs the user accordingly

Detailed Description of Basic flow of events

1. Select the Edit pool settings option

In order to open the Edit pool settings dialog, the user must select the suitable option. This option can be
found

» at each panel that represents a pool (edit icon button)
* at the Jumbotron area of question's page, when a pool is selected
2. Alter data

The user can only edit the title of a pool through the given form.

3. Select Save option

By selecting the Save option, the system validates the user's input.

4. Pool is saved with new characteristics

If the input data is valid, the system saves the pool with it's new title in the database. The edit pool settings
dialog closes and a message appears to inform the user of the successful changes.

Detailed Description of Alternative flow of events
4. a. Input is not accepted and system informs the user accordingly

If the new title is invalid, the system shows error messages indicating the restrictions. User must enter a new
title in order to continue. The flow continues from step 2 (Alter data).

37



Edit Question's features

Actors: Client
Preconditions:
1. Client is logged in the system

2. Question to edit has already been created

Basic Flow of scenario

1. Select the Edit Question option
2. Edit question's features

3. Select Save option
4

Question is saved with the new features

Alternative Flow of scenario

4. a. Input is not accepted and system informs the user accordingly

Detailed Description of Basic flow of events
1. Select the Edit Question option

The user can open the Edit Question dialog by selecting the suitable option. This button can be found in
every panel that represents a question (pencil icon)

2. Edit question's features

A question's features may differ according to the type of quiz it belongs to (if any) and the type of question
that is selected. Basic features are the title, comment and type of the question.

3. Select Save option

By selecting the Save option the system validates the user's input.

4. Question is saved with the new features

If the given input is valid, the system saves the edited question in the database. The edit question dialog
closes and a message appears to inform the user of the successful changes.

Detailed Description of Alternative flow of events

4. a. Input is not accepted and system informs the user accordingly

If the input is invalid, the system shows error messages indicating what went wrong. User must enter new
data into the fields that input wasn't accepted. The flow continues from step 2 (Edit question's features).

Edit Answer's features
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Actors: Client
Preconditions:
1. Client is logged in the system
2. Answer to edit has already been created

3. Answer belongs to a question of Multiple Choice type

Extends: Scenario Edit Question's features

Basic Flow of scenario

1. Select the Edit question option
2. Edit answer's features

3. Select Save option
4

Answer is saved through it's question

Alternative Flow of scenario

4. a. Input is not accepted and system informs the user accordingly

Detailed Description of Basic flow of events
1. Select the Edit Question option

The user can open the Edit Question dialog by selecting the suitable option. This button can be found in
every panel that represents a question (pencil icon)

2. Edit answer's features

The user can edit the title of an answer and the points (if quiz type allows it).

3. Select Save option

By selecting the Save button the system validates the new data.

4. Answer is saved through it's question

If the user's input is valid, the system saves the question. The edited answer is saved though the question it
belongs to.

Detailed Description of Alternative flow of events
4. a. Input is not accepted and system informs the user accordingly

If the input is invalid, the system shows error messages indicating what went wrong. User must enter new
data into the fields that input wasn't accepted. The flow continues from step 2 (Edit answer's features).
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N dit Pool Settin

Logged-In User

it Question's Featur
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Illustration 13: Graphic Representation of Scenarios of use case : Edit

3.2.2.4 Scenarios of use case : Add

Add New Question to Quiz
Actors: Client
Preconditions:
1. Client is logged in the system
2. The quiz that a question will be added to already exists

Extends: Scenario Create Question

Flow of scenario

1. Select suitable option to go to the question's of quiz page

2. Scenario: Create Question

Detailed Description of flow of events
1. Select suitable option to go to the question's of quiz page

To add a question in a quiz, the user must be in the screen that shows only the questions that belong to that
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specific quiz. This can be achieved by
* clicking the menu option Questions — selecting a quiz from the drop down menu
» selecting the Questions: ‘amount of questions' option of the panel that represents a quiz

2. Scenario: Create Question

(see scenario Create Question)

Add multiple questions to a Quiz

Actors: Client
Preconditions:
1. Client is logged in the system
2. The questions about to be added already exist

3. Client is in Question's page

Basic Flow of scenario

1. User selects at least one question
2. Press Add Selected to Quiz option
3. Select a quiz from the given list
4. Click Save option

Alternative Flow of scenario

3. a. 1. Select the +Create New Quiz option
a. 2. Scenario : Create Quiz

a. 3. Flow continues from step 4 (Click Save option)

Detailed Description of Basic flow of events

1. User selects at least one question

Every panel that represents a question contains a check-box. By clicking this check-box the question is
considered 'selected'.

2. Press Add Selected to Quiz option

When at least one question is selected, the options for manipulating multiple elements are enabled. By
selecting the Add Selected to Quiz option, a dialog appears. This dialog contains a list with all the available
quizzes, a search input field and a create new quiz button

3. Select a quiz from the given list

The user can select a quiz from the available list by clicking on it.

4. Click Save option

By selecting the Save button the system adds the questions to the selected quiz. A message appears to inform
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the user of the changes and a link is provided that redirects to the question's of the selected quiz page.

Add New Question to Pool
Actors: Client
Preconditions:
1. Client is logged in the system
2. Pool already exists

Extends: Scenario Create Question

Flow of scenario

1. Select suitable option to go to the question's of pool page

2. Scenario: Create Question

Detailed Description of flow of events
1. Select suitable option to go to the question's of pool page

To add a question in a pool, the user must be in the screen that shows only the questions that belong to that
specific pool. This can be achieved by

* clicking the menu option Questions — selecting a pool from the drop down menu
* selecting the Questions: ‘amount of questions' option of the panel that represents a pool

2. Scenario: Create Question

(see scenario Create Question)

Add multiple questions to a Pool

Actors: Client
Preconditions:
1. Client is logged in the system
2. The questions about to be added already exist

3. Client is in Question's page

System Restrictions:

Basic Flow of scenario

1. User selects at least one question
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2. Press Add Selected to Pool option
3. Select a pool from the given list

4. Click Save option

Alternative Flow of scenario

3. a. 1. Select the +Create New Pool option
a. 2. Scenario : Create Pool

a. 3. Flow continues from step 4 (Click Save option)

Detailed Description of Basic flow of events

1. User selects at least one question

Every panel that represents a question contains a check-box. By clicking this check-box the question is
considered 'selected'.

2. Press Add Selected to Pool option

When at least one question is selected, the options for manipulating multiple elements are enabled. By
selecting the Add Selected to Pool option, a dialog appears. This dialog contains a list with all the available
pools, a search input field and a create new pool button.

3. Select a pool from the given list

The user can select a pool from the available list by clicking on it.

4. Click Save option

By selecting the Save button the system moves the questions to the selected pool. A message appears to
inform the user of the changes and a link is provided that redirects to the question's of the selected pool page.

Add Question to Pool

Add Question To Pnull:ll.rhgphy

4ad Mile Ouestions 1a ool

Hlustration 14: Graphic Representation of Scenarios of use case : Add

Logged User

43



3.2.2.5 Scenarios of use case : Copy

Copy a question from an invitation-quiz to a pool during play-session

Actors: Client

Preconditions:
1. Client is logged in the system
2. Client is in the play screen

3. Play-quiz is public

Basic Flow of events

1. Select the +Add to Pool option

2. Select a pool from the given list

3. Click Save option

Alternative Flow of scenario

3. a. 1. Select the +Create New Pool option
a. 2. Scenario : Create Pool

a. 3. Flow continues from step 3 (Click Save option)

Detailed Description of Basic flow of events

1. Select the +Add to Pool option

The user must select the +Add to Pool option located in the header of each question during taking a quiz.
This dialog contains a list with all the available pools, a search input field and a create new pool button.

2. Select a pool from the given list

The user can select a pool from the available list by clicking on it.

3. Click Save option

By selecting the Save button the system moves the questions to the selected pool. A message appears to
inform the user of the changes and a link is provided that redirects to the question's of the selected pool page.

3.2.2.6 Scenarios of use case : Send

Send invitation for a quiz to one or more users

Actors: Client
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Preconditions:
1. Client is logged in the system
2. Client is in the My Quizzes page

System Restrictions:

An invitation for a quiz cannot be sent twice to the same user. If an invitation has already been sent, the
system disables the check-box of the receiver and shows an informative note 'Invitation sent!'

Basic Flow of events

1. Press the Send Invitation button of the quiz
2. Select one ore more users from the given list

3. Click the Send option

Detailed Description of Basic flow of events
1. Press the Send Invitation button of the quiz

Every panel that represents a quiz contains a Send Invitation option (envelope icon). When user selects this
option, a dialog appears containing a list with all available users.

2. Select one ore more users from the given list

The user can select one or more other users from the list by clicking the check-boxes.
3. Click the Send option

By selecting the Send option, the system will send an invitation for that specific quiz to each of the selected
users. The dialog closes and an informative message appears.

3.2.2.7 Scenarios of use case : Play

Play Quiz
Actors: Client
Preconditions:

1. Client is logged in the system

Basic Flow of events

1. Redirect to play screen
Select the Start Quiz button
Select/Enter an answer

Browse through questions

A

Submit answers
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6. Close dialog

Detailed Description of Basic flow of events
1. Redirect to play screen

A user can redirect to the play screen of a quiz by one of the following cases
* click the My Quizzes option from the menu — select the Play button of a quiz
* click the /nvitations option from the menu — select the Play button of a quiz

2. Select the Start Quiz button

The current screen shows the intro of a play session which contains some information regarding the quiz
about to be played and the Start Quiz button. By selecting this button the game starts and the first question
appears.

3. Select/Enter an answer

According to the type of the quiz and the question, the user shall select an answer from the list or enter an
answer through the input filed.

4. Browse through questions

The user can browse through the questions by selecting the Next and Previous buttons.
5. Submit answers

At any point the player can submit the given answers by selecting the Submit option.

6. Close dialog
After submitting the answers the user can close the dialog.

3.2.2.8 Scenarios of use case : View Results

View the results of a quiz a play-session
Actors: Client
Preconditions:

1. Client is logged in the system

Basic Flow of events

1. Go to View Results page
2. Select a play-session from the available list

3. Browse through questions

Alternative Flow of events

3. a.Mark a Free Text answer as correct
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Detailed Description of Basic flow of events

1. Go to View Results page

The user can go to View Results page by selecting the corresponding option from the menu.

2. Select a play-session from the available list

The View Results page provides a list with every play-session that the logged user is authorized to view. The
user can select a play-session from this list in order to see the player's answers.

3. Browse through questions

The user can browse through the questions and view the player's answer's with the arrow options.

Detailed Description of Alternative Flow of events

3. a.Mark a Free Text answer as correct

In case that the quiz has a reward type with points and a question is type of Free Text, the user that
sees the results has the authority to mark the player's answer as correct by selecting the suitable
check-box.

3.2.2.9 Scenarios of use case : Log In

Log to Account

Actors: Client
Preconditions:
1. Client is not logged in the system

2. Client has a registered user

Basic Flow of events

1. Visit log in screen of the system

2. Fill log in form

3. Select Log In option

4. System redirects to My Quizzes page

Alternative Flow of Events

4. a. System asks for valid input

Detailed Description of Basic Flow of events

1. Visit log in screen of the system

The first screen that a not logged client sees is the log in screen

2. Fill log in form
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This screen provides a log in form that the user needs to fill.

3. Select Log In option

After filling the form, the user must select the Log In option in order to log to the account. When this button
is pressed the system validates the user's input.

4. System redirects to My Quizzes page

If the given input is valid, the system redirects to the My Quizzes page and a welcoming message appears.

Detailed Description of Alternative Flow of Events
5. a. System asks for valid input

If the given input is invalid, the system shows error messages indicating what went wrong. The client must
re-fill the fields where the error occurred and follow all steps from step 2 (Fill log in form)
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3.2.3 Class Diagram

Hlustration 15: Class Diagram
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3.2.4 Entity Relationship Diagram
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Hllustration 16: Entity Relationship Diagram
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3.3 Development

3.3.1 Project Structure

|

2D JAX-RS Web Services
» A9 JAX-WS Web Services
» |AL; Web Resources

4 JPA Content
. 3% Java Resources
> E\ JavaScript Resources
» [ Deployed Resources
» (% build
» gy target
» (g WebContent

gy pom.xml

v 98 Java Resources

v 7R src
X M.converters
5 eessendb.core
v #} ssteni.database
» [4} EntityManagerProducer.java
> H} s diagrams
v i o= #.validation

- [2) EmailFacesValiator.java
» [4} PasswordValidator.java
. [4} UsernameValidator.java

v (g WebContent

» & img
(= META-INF

» [ resources

» [y scripts

» (g stylesheet

» (& WEB-INF
ogy invitations.xhtml
g layoutxhtml
g layoutlogin.xhtml
g loginxhtml
g myMenu.xhtml
g play.xhtml
g pools.xhtml
g questions.xhtml
g quizpagexhtml
oy registerxhtml
oy resultsxhtml

v i W.view
. 4} InvitationBean.java
. 41} LoginBean.java
. 41} PlayBean.java
. 41} PoolBean java
[2} QuestionBean.java
. [& QuizBean java
» 4} RegisterBean.java
. 4} ValidateResultsBean.java

v 5B e

(4} Answer.java

“.model

. [4) Invitation.java

» [4} Pooljava

. 42} Question.java

+ & Quizjava

» [4} Result.java

» 4} Userjava

» [4) UserAnswer.java

lllustration 17: Project & Files Structure
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As the picture on the left
shows, the project contains six
packages with each package
reflecting a different set of
features. The model package
contains  the classes that
represent the system's model
objects such as the User, Quiz
and Question. The view package
contains all java beans classes
that handle the business logic of
the application. The database
package contains a class that
handles database connectivity.
Hence, in this case, the name of
the package corresponds to the
functionality of the classes it
encloses.

The Web Content folder
consists of elements related to
the pages. The stylesheet folder
contains all css files that style the
pages. The resources folder has
reusable snippets of code that are
included from pages. Images
and scripts can be found under
the img and scripts folders. Last
but not least, the WebContent
folder includes all XHTML

pages.



3.3.2 Classes of Model-Objects

Every class that 'describes' a model-object of this system is written following the rules and structure
of a plain old java class (POJO). In each class, instance variables are defined to express the state of an
object (e.g the ID of an object). Every class contains the implementation of the default getfers and setters to
assure encapsulation. Also, in order to avoid false conclutions in comparissons between objects, these classes

override the implementation of equals() and hashcode() methods.

As mentioned in chapter 2.3 Data Access Layer Technologies, this project uses object-relational
mapping technique which means that every model-object class has to be defined as an entity. This is achieved
by using the @Entity and @Table annotations above the class declaration. To define which variable is the ID
of an entity, Hibernate provides the @Id and @GeneratedValue annotations that can be placed above the Id's
default getter. A number of other annotations such as @ManyToOne or @ManyToMany are also used to
define joins and mapping between object relationships.

The picture that follows shows the structure of the class Quiz as an example of the information

stated previously.

package guas #4b .model;

’ import java.util.ArrayList;[]

private Long id;
private String title, subject;

public class Quiz implements Cloneable {

private boolean publicityOn = true;
private List<Question> questions = new ArrayList<Question>():

@Id

public Long getId() {
return id;
}

public void setId(Long id) {
this.id = id;

e @GeneratedValue (strategy = GenerationType.IDENTITY)

return questions;
}

this.questions = questions;
}

able (name = "question in quiz", joinColumns = @JoinColumn (name = "quiz_id"),
hnverseJoinColumns = @JoinColumn (name = "question_id"))
public List<Question> getQuestions() {

public void setQuestions (List<Question> questions) {

Jllustration 18- Entitv Class examnle

@Ooverride
public boolean equals(Cbject obj) {
if (this == obj) {
return true;
}
if (obj == null) {
return false;
}
if (! (obj instanceof Quiz)) {
return false;
}
Quiz other = (Quiz) obj:
if (id == null) {
if (other.id != null) {
return false;

}
} else if (!id.equals(other.id)) {
return false;
}
return true;
}

public int hashCode () {
if (id == null) {
return super.hashCode():
}
final int prime = 31;
int result = 1;
result = prime * result + id.hashCode():
return result;

Hllustration 19: Entity Class example




3.3.3 Web Pages

For this project, there were created two kinds of templates and each page follows one or the other
according to the its needs. The first template is used in Log in and Register pages and the second one is used
in all the other application pages. While template creation is not mandatory, it helps keeping the code clean

and readable. A template is created once but used by many pages. It is written following the basic HTML

structure and it contains all features that are common for all pages. For the areas that each page has to use
differently, the template provides the ability to insert different components through the ui:insert tag.

From the page's point of view, using a template also comes handy. HTML's Tags like head and body
are skipped as they are already defined in the template. Code writing starts with the ui:composition tag and it
includes everything that the body section would have. In the areas that the template provides the wi:insert

tag, each page can insert its code under the ui:define tag. The picture below shows the basic template's code

and the way quiz page uses it.

<h:head>
<link type="text/css" rel="stylesheet"
p

<1 rel='stylesheet"’

<link type="text/css" rel="stylesheet"

<meta name="viewport" content="width=device-width,
initial-scale=1"></meta>

ef='vebjars/bootstrap/3.2.0/css/bootstrap.min.

href="#{request.contextPath}/stylesheet/animate.

href="§#{request.contextPath}/stylesheet/main.css" />

css' />

css" />

</h:head>
<ui:include src="myMenu.xhtml" />
<!-- JUMBOTRON -->
<div class="jumbotron jumbotron-fluid myJumbotron'>
<div class="container text-xs-center p-t-2">
<ui:insert name="inJumbotron" />
</div>
</div>
<div class="outerMain">
<div class="innerMain">
<!-- messages -->
<p:growl id="growl" showDetail="true" sticky="false"
autoUpdate="false" />
/>
</div>
</div>

Hlustration 20: Webpage layout
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amithEen: S/vvr. v3. org/ 1 999/ RhERL Y
"http://java.sun.com/jsf/facelets”
m/jsf/cora”

.} tp://java.sun.com/jsf/ html”
amins:p="attp://primefaces.org/ui™
cemplace="/layout.xhtml ">

1 id="guizCountLabel"

Quizzes :
#{quizBean.quizlist.size()-21}" />

value="My

name="ceontent™>

i:define

formguizPage">
peat class="ror" var="g"
value="#{quizBean.quizlist)}" >

C "=//W3C//DTD XHTML 1.0 Transic

Hllustration 21: Webpage example




3.3.4 Java Beans

A javabean provides the functionality behind a web page. Every page of this application 'co-operates'
with a bean class (e.g the quizBean.java handles the quizpage.xhtml, the questionBean.java handles the
questionspage.xhtml and so on). When a client makes a request through a page element, this element calls
the right method of it's bean. The bean generates a response and the page presents it to the client.

A bean class is nothing more than a regular Java class that follows certain conventions. A java bean
class should:

*  Be Serializable (implement java.io.Serializable interface )
*  Provide the default constructor (public constructor with no arguments)
*  Provide the default getters and setters (public and named according to standard naming convention)

Although beans are not supposed to interact directly with each other, in some cases that is necessary.
A good example of this necessity is the need of every bean to connect to the database. In this project there is
a bean ( Entity manager producer ) that safely opens and closes database connectivity. Every other bean that
needs communication with the database must inject the Entity Manager by using the @Inject annotation.

When web application uses beans that perform injection, there is the need for a bean to save a certain
state for a specific amount of time. The duration specification can be defined by giving a scope to the object
though the right annotation. In the example that picture 23 shows, the quizbean.java uses the @ ViewScoped
annotation which means that the bean will hold the state of data as long as the view is still alive. When the
user switches the view (closes the tab or a window or navigates to another page), the data of the previous
state will be ready for the garbage collector.

The pictures below shows how a page component can call a bean method. This example
demonstrates the deletion of a quiz by its author. When the user clicks the delete button through the
quizpage.xhtml (request) , the action attribute will be processed. In this case action is the delete method from
the quizbean.java. When the method is successfully completed and the quiz is deleted from the database, a
message will appear in the user's screen (response).

s - 2 RS

<p:commandButton id="deleteQuiz" ajax="trus" valuse=""
update="@{[idS=form2]}) @({[idS=gquizCountlabel]) @([idS=growl])}"
action="#{guizBean.deletefuiz (g} } "
styleClass="pull-right glyvphicon glyvphicon-trash myvGlyphStyle ">
<p:confirm header="Confirmation"
message="Ars vou sures yvou want to delete this guiz 2"
icon="ui-icon-alert" />
</p: commandButton

public void delsteQuiz (Quiz gq) {

Quiz g2 = antityManager.find(Quiz.class, g.getld(}):

5ctring str = "select r from Result r where guizOfResult= :quizP":
List<Result> resultslList = entityManager
LreateQusary(str, Result.class)

.3ectParamecer ("quizP", g)
.getResulcLiac ()
if ('resultslList.isEmpty()) {
for (Result r : resultsList) {
enctityManager, remove (r) ;

entityManager.remove (g2);
gquizlisc.remove (g)

FacesContext.getlurrentInstance () .addMessage (noll,
new FacesMessage (FacesMessage.SEVERITY INFO, "Quiz "
+ g2.gecTicle(} + ™ has been deleted!™, "")):

}
i
Hllustration 23: Back-End part of delete quiz




3.4 System Management

3.4.2 Quiz Management

Quiz Features

Required Optional For quiz creation or editing,

" Title Subject the system requests some
[ ] l ] mandatory and some optional
information. In any kind of quiz,
the title is an input filed that

Shuffle Questions during Play

Public @ Invited can add a question Cannot remaln empty and must
of this quiz to their pool . '
* Please choose one of the following types: be . un.lque among the author s
quiz list. In the case of invalid
Basic Points system (player Initialize points: (vou can change it lster

5 must choose all the correct ) input title, the system will show
answers to earn the points of a

' - Points per Question: [ ¢ |2 an error message under the title's
question) field, right after the Save button
is triggered. The author can also

Penalty Points System (player Initialize points: (You cen change it late give some additional information
o ool eam points for each correct Points per correct answer: | 0 = such as a Subject and can ch_oose
points for each wrong chosen . -—— some Of the Optlonal
answer) NAREISeS. [ONNS fas Wiong Ev characteristics like the Publicity
answer: - .

and the Shuffle questions

simple questionnalre (no right options. Unlike the required
Iwrong answers, no points ) fields, the optional are not

marked with the asterisk sign (*),

_________ thus they can remain empty.
1 The second mandatory field is
the type of quiz which comes in
the form of radio buttons. The

® Rating System Type a rate description

* Select number of stars

E' ok & & user can choose among four
Hllustration 24: Quiz Features options. Each type offers some

additional input options that
appear only when the matching
radio button is selected.

The first option, as the picture on the left shows, is the Basic Points System. In this system, points
are assigned to each question and the player can earn them by getting the answer right. The quiz-creator is
able to initialise the points for each question that will be added to the current quiz. This option, though, is not
required and the user can change the number of points while creating or editing each question individually.

The second type , Penalty Points System, allows the creator to assign points to each answer. The
player will earn points for each correct answer but loose points for each wrong choice. Un-attempted
questions will not affect the score. The system allows the creator to initialise the points and the penalty for
each answer through two input spinners. The reward points spinner allows only positive numbers and the
penalty spinner allows only negative numbers. Since These options are non-mandatory, the fields allow the
zero option as well.

The third option is the Simple Questionnaire. This type of quiz doesn't have a reward type.
Questions that belong to a simple questionnaire can't have points and their answers cannot be marked as
“right” or “wrong”.

The final option is a Rating System quiz. This quiz is suitable for rating/ranking kind of
questionnaires where the player is asked to fill some stars. In this case, the creator must give the amount of
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stars that will be given in every question of this quiz (required). The additional information of a rating quiz
also includes the initialisation of each question comment (optional).

By selecting the Save button, the system will process the input data. If the given information is valid
the quiz will be created.
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3.4.2 Case Study Freshman Questionnaire

3.4.2.1 General Scenario of Use

In this chapter, a complete scenario with real-time data will be created and demonstrated with
pictures and descriptions. The chosen scenario assumes that a professor of the Department of Informatics
Engineering, TEI Crete wants to use system MyQuizDB to for the Freshman Questionnaire.

The scenario will start from user Registration. After that, a quiz of type Simple Questionnaire and
title Freshman Questionnaire will be created. The original university’s questionnaire consists of twenty
questions. For the purpose of the following examples only 4 questions will be added to the questionnaire.
Each question will be of different type, in order to demonstrate the four kinds of questions that the
MyQuizDB system offers. When the questionnaire is complete, the user (teacher) will send it as an
invitation to another user, a student. The example continues from the point of view of the student, showing
how the questionnaire is answered. Finally, the teacher views the answers of the student.

Registration
Logln Register The picture on the left is a graphical
representation of the scenario Create
Username E-mail Account (see page x). This scenario
[ [ 1p2862@edu teicrete.gr ] describes the steps that a user has to
Password follow in order to register.

[ UserName

When a non-logged user visits the

- application's page, the first screen that
1 {b Password is shown is the log in menu. We

[ ....... assume that the client of this example
does not have an account so instead of
logging in, the wuser selects the

Register link (step 1).

Triggering the above link makes the
registration environment appear. It
contains a form with four required
input fields. The user has to give a
valid e-mail address, a user-name that
is unique to the system, a password
and the password's confirmation (step
2).

1 After filling the form, the user can
submit it so that the system can
evaluate the input data. To do so, the

Rl user selects the

Register button (step 3).

If the information given is not valid,
the system will show error messages
under the fields that were considered

[llustration 25: Registration problematic and will not allow the

account creation until the invalid input
is corrected. In this example, we assume that the user gives valid data on the first try. When the data is

accepted, the system redirects to to My Quizzes page and shows a welcoming message (step 4).

[ Teacher

,_,
—J

Login Register

[Fr

My Quizzes : 0
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Create Quiz of type Simple Questionnaire

My Quizzes : 0

+ New Quiz

14

Create Quiz
* Title
[ Freshman Questionnaire ]
Subject

[ Department of Informatics Engineering, TEI of Crete

Shuffle Questions during Play

Public @invited users can add a question of this quiz to the

* Please choose one of the following types: 2

Basic Points system (player must choose all the corr
answers to earn the points of a question)

Penalty Points System (player will earn points for eac|
correct chosen answer and loose points for each wro
chosen answer)

Simple questionnaire (no right /wrong answers, no
points )

Rating System

3 v Save
nl-h'ﬁ

Questions : 0 of Quiz: Freshman Questionnaire

Freshman Questi i

Select Pool =l

Select All:

e’ was

Nuiz "Fi N ") 7
1 Freshman Questionn

- created successfully! 4

+ Add Quesuun

Hllustration 26: Create Quiz of type Simple Questionnaire
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The picture on the left is a
screenshot representation of the
scenario Create Quiz and picks
up where the previous example
left off.

The current screen is the My
Quizzes page. Since the user just
registered, there are no quizzes
yet. The page only contains a +
New Quiz option that the user
can select to create the first quiz
(step 1).

When the above mentioned
button is triggered, the quiz
creation environment appears in
a pop-up window. The user
enters Freshman Questionnaire
in the title input filed and the
name of the institute in the
subject area. The order of
questions matters in this case so
the option for shuffling questions
will remain unchecked. The
publicity option is checked by
default and for this example it
will remain public. Because the
questionnaire is made for
statistical reasons, there is no
need for a points system, plus
there are no right or wrong
answers. Thus, the user chooses
the  third option  Simple
Questionnaire as the quiz' type
(step 2).

After filling the form, the
user can submit it by selecting
the Save option (step 3).

By submitting the form, the
system evaluates the given data.
The input information in this
example is valid so the system
redirects to the questions page of
the freshly created quiz and
shows an informative message of
the successful quiz creation (step
4).



Question Creation of type Multiple Choice

Currently, the wuser is in the

Create Question Questions  (of quiz  Freshman
v . o Questionnaire ) environment. No
" prerery questions have been created yet so the
1 Q“.""l . . .
o, Mo gvar 1o 9UAo oag 2 main section of the page contains only
SR B R a panel with the “Add Question”

button. To create the first question of
this quiz the user can select his option
(step 1).

Free Text DFree Numeric @uttiple Chaice ORate When the above mentioned button is
. OAmwes | triggered, the system pops up the
question creation environment. This
includes question-related options like
the title (mandatory) and comment
(optional) input fields. The first
question of this questionnaire is about
gender identity so in the title field the
user enters “I identify my gender as..”
(step 2).

The second section of this
environment contains answer-related
options. The user can choose from the
given list the answer's type (Free text,

| YT —— | rec numeric, Multiple Choice and

Choose an answer type

4 Addi

W - - Rate). As we can see in the picture, the
remae 304 {}—’I e _ option Multiple Choice is selected by
default, so in this particular situation

LP the user won't have to change it.
At this point, the user will add the
! possible answers that the player can

choose from. To add the first answer
the user can type the option “Male” in

== the filed with the place-holder that
e GAmees « »
TV O L reads “Type an answer” (step 3) and

Oter 304 - add _ select the button Add (step4). By
selecting this option, the answer is
L’ added to the question's answer list and
it appears in the form of a panel in the

- answer's section. Also, the number that

Female

indicates the amount of answers
increases and the new answer's input
- [ P —— field returns to its original, empty state.
Cancel 5 v save [ Ay et s | Steps 3 and 4 can be repeated for every
b successfull ly! .
{_} 6 answer that the user wants to give. For
Hllustration 27: Question Creation of type Multiple Choice this questions, two more answers were
added the Female and Other.

After adding all possible answers,
the user can submit the form to save the question by selecting the Save option (step 5). In the example
illustrated here, all given information is valid so the system closes the pop-up window and returns to the
questions page. A message informs the user of the success (step 6).
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Create Question of type Free Numeric

Questions : 1 of Quiz: EpwmparoAévio via Touc TpwroeTEic Yorméc / Freshman Questionnaire

Epwmparoioyio v | |

Select Pool M|
Select All:
Pool: Question is not a in a pool.
+ Add Question Title: Moro eivar 7o pujo aag: | identify my
i gender as.
)
Create Question

« >

Question

Choose an answer type

Free Text '@ Free Numeric Multiple Choice Rate

frr.
Optional
Minimum[t 917.00 ] 1
Maximum[: 017.00 ]
Cancel 5 v _Save
ot
-

Questions : 2 of QuiZ: EpwmparoAévio via Touc TTpwToETEic @onnTéc / Freshman Questionnaire

EpwmparoAéyio y M|

Select Pool M|
Select All:
Pool: Question is not a in a pool. Pool: Question is not a in a pool.
+ Add Question Title: Moio eivar To pulo oag; | identify my Title: Moio sivar To éro¢ yéwnong oag; What
gender as. year were you bomn in?

Question Tloo sivan 10 iAo oag; |

entify my gender as..." was saved

Hlustration 28: Create Question of type Free Numeric
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As we can see in the picture,
so far one question has been
added to Freshman
Questionnaire. To create the
second question the user can
press the Add Question
option (step 1).

Just like the previous
example, the user shall enter
the question's title in the
suitable input field. In this
example the question is age-
related so the title is “/n what
year were you born?” (step
2).

The creator of the quiz
wants to limit the player's
answer by accepting only
numbers. To do that, the user
can select the Free Numeric
option of the answer's type
list (step 3).

To restrict the player even
more, the user can add a
minimum and maximum
limit. This options are not
required but in this example
the user set the acceptable
input range between 1917
and 2017 (step 4).

To submit the new question
form, Save button must be
selected (step 5).

All given information was
valid so by selecting the Save
button, the question is
created. System closes the
pop-up window and the
Questions page is visible
again. Now the Freshman
Questionnaire contains two
questions. The system also
informs the user of the
successful question creation
by showing a message (step
6).



Create Question of type Free Text

Questions : 2 of Quiz: Epwtnua

4+ Add Question
18

Create Question

€ Prey 3> Nes

Moid givan T eTTayyEAPUa TOU TTATEPQ CAG

What is your father's profession?

924 characters remaining

(pTTOpEiTE Va YPAWETE KAl OIKOKUPIKG 1) Gvepyog )
(you can write housekeeping or unemployed )

3 ®'Free Text
Il

rq'l'_”l]

Choose an answer type

Free Numeric Multiple Choice Rate

Cancel 4\/ Save
{m
|
e e e ]

Q i : 3 of Quiz: EpwTnuatoA6yIo yia Toug TIPWTOETEIC @oITnTEC / Freshman Questionnaire

Epwmparohoyio y...| |

Select Pool ~

Pool: Question is not a in a pool. Pool: Question is not a in a pool.

4+ Add Question Title: Moio eivar o puAo oag; | identify my

gender as

Title: MMoio ¢ivar 1o €rog yéwnang oag; What
year were you bom in?

Pool: Question is not a in a pool. . o R | S p—— e\
Question “Tloio givar 7o emayysApa
Title: o6 eivan 70 emyyeAua Tou marépa oag \ TOU L‘_U;:,'a'_! 0a _“J at is your
(uTTOpEiTE Va YOGWETE Kal OIKOKUDIKG 1} - ) S

Gvepyog),

ther’s profession?” was saved

Hllustration 29: Create Question of type Free Text
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The third question of the
Freshman Questionnaire is
about the player's father
occupation. Like all previous
examples the creator must
select the Add Question button
to open the question creation
environment (step 1).

As usual, the title “What is
your father's profession?” will
be entered in the filed with the
place-holder “

”. In the previous
examples, the  question's
comment field (has a place-
holder that reads *

””) was not used.
For this question, the quiz
creator entered the comment
(vou can write housekeeping
or unemployed) (step 2).

This question could be of
multiple choice type but it
would take too much time from
the creator of the quiz to think
and enter all possible jobs as
possible answers. Instead, the
user can set the answer's type
as Free Text (step 3).

When the user completes
step 3, the system shows a
read-only input field with the
place-holder “

. The user is ready
to submit the question by
selecting the Save button (step
4).

The new question has been
created successfully and the
system closes the question-
creation  environment and
shows a message. The page has
been refreshed and currently
shows all three questions that
the Freshman Questionnaire
quiz contains (step 5).



Create Question of type Rate

Questions : 3 of Quiz: Epwinua

4+ Add Question

18

Create Question

€ Previous = Next

Méco ikavotTroinuévol aloBavecTe ammd TV eMTUXia 0ag va eTAEXTEITE OTO Tprpa
VzZ Z

Mnxavikawv MAnpogopikrig Tou TEI Kpritng
How satisfied are you with your success of getting in the Department of Informatics
Engineering of TEI Crete?

(774 characters remaining

1: KaBoAou, 2: Aiyo 3: Métpia, 4: MoAs, 5: Mapa ToAs

1: At all 2: Alittle, 3: Neutral, 4: Very, 5: A great deal
Choose an answer type
Free Text ( 'Free Numeric ' 'Multiple Choice (®Rate 3
V)
Player will fill the stars

* Select number of stars 3= 1

aI0BAVESTE a6 TNV EMITUIa 0ag
va emAEXTEITE oT0 Tpfjpa
Mnxavikwy lAnpogopikijc Tou TH
Kpnng; How satisfied are you with

.
your success was saved

Hllustration 30: Create Question of type Rate
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For the last question
example, the rate type will
be used. Just like all the
above cases, the user can
open the pop-up question
creation environment by
selecting the Add Question
option (step 1).

In the title input
field, the user enters “How
satisfied are you with
(...) ?”. In the comment
field, the user can type a
description of what each
answer can mean. In this
example, the comment
explains that the range will
be between 1 and 5, with 5
being the excellent point
(step 2).

Since the player will
be asked to rate during the
quiz-taking, the creator
selects the Rate option as
the question's type (step 3).

When the Rate
option is selected, the
system shows an input-
spinner, where the user can
enter the amount of stars the
player will be given to fill.
To match the comment
given above, the user enters
the number 5 in the input
filed (step 4).

By selecting the

Save button the question is
created (step 5).
Similarly to all previous
examples, the question
creation environment closes
and the system shows a
message of the success (step
6).



Send Invitation for Quiz

My Quizzes : 1
1. Simple Questionnaire
Title: EpWTNHATOAGYIO YU TOUG TIPWTOETEIS ¢ @
Freshman Questionnaire
+ New Quiz

Subject: Tpfpa Mnxavikwv TTANPo@opIkig, TEI KpAtng

.
#  Questions: 20

Play

Send Invitation

Search by username or s-mnll:_
U=

.
y A

Invitation sent!

EpwrnparoAéyio yia Toug pwroeteig goitntég / Freshman Questionnaire

Cancel ‘

TOUG TTPWTOETEIG POITTITEQ

UL ILZIz G L
-reshman Questionnaire” was
successfuly sent to user ‘Student’ |

Hllustration 31: Send Invitation for Quiz

So far, a user with
the user-name Jeacher has
registered and created a

uiz of type Simple
Questionnaire  with title
Freshman uestionnaire

Twenty questions have been
added to this quiz (four of
them are displayed above).
Now the Teacher can send
this questionnaire to
another user of the system.
We assume that a second
user has already created an
account with the user-name
Student.

The Teacher can
select the send-invitation
option in the form of an
envelope icon, located in
the header of the panel that
represents the quiz (step 1).

When this button is
clicked, a pop-up window
appears containing a list
with all the users of the
system. The Teacher can
search or browse the list to
find the suitable user. In
this example the Student
user is the first row of the
list, so the Teacher selects it
to continue (step 2).

After selecting the
suitable receiver(s), the user
can press the Send option,
to send the invitation (step
3).

By selecting the
Send option the pop-up

environment closes and a message appears to inform the user of the success (step 4).
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Invitation Receiver Completes Questionnaire

Invitations 1

rrr— 1

Title: EpwTnuatoAdyio yia
TOUG TIPWTOETEIG POITNTEG
Subject: Tupa Mnxavikwv
TTANPOYOpPIKAG, TEI KpATNG

From: ~--
Teacher

Questions: 20

l Play |
Frr

Question 1/20

Molo gival To QUAO 0ag;
| identify my gender as..

Mppev Male

.|
Lyt
Mo Other |

Good Luck Student !

Quiz : EpwrnparoMdyio yia Toug Tpwroetei goitnTég / Freshman Questionnaire

Subject: Tprjpa Mnxavikwv wAnpogopikig, TEl Kpiitng

Start Quiz

30

Question 2/20

Molo gival To £€10¢ yévvnong cag
What year were you born in?

50

Question 3/20

rMoid eival To eMayyeApa ToU TTATEPA GG,
What is your father's profession?
( PTTOPEITE Va YPAWETE Kal OIKOKUPIKA 1} AvepYOg
you can write housekeeping or unemployed )

-

(991 characters remaining

Congratulations!

Number of Questions: 20
1 0 Return
)

Invitations O

Awaiting 0

(1: KaBdhou, 2: Aiyo

Completed Quizzes 1

Previous Next

Question 4/20

IVOTTOINUEVOI QIOBAVEDTE OTTO TNV EMITUXIa 0aG va
10 TpApa Mnxavikwv MAnpo@opIkig Tou TEI KpATng

How satisfied are you with your success in getting in the
Department of Informatics Engineering of TEI Crete?

2: Alittle, 3:Neutral, 4:Very, 5:Agreatdeal)

31‘@:48

Cancel

Title: EpwTnuaroAdyio yia
TOUG TTPWTOETEIG POITNTEG

Subject: Turipa Mnxavikwv
TAnpo@opIkig, TEI KpATng

From:Teacher

Questions: 20

Re-Take ‘

Hllustration 32: Invitation Receiver Completes Questionnaire
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3: Mérpia, 4: oAU, 5: Mapa oAU

The scenario represented on
the left is from the point of view
of the user Student.

When a logged user receives
an invitation for a quiz, the
number next to the [nvitations
menu increases by one. In this
case, the user Student has one
invitation from the user Teacher.
To handle it, the user must select
the Invitations option from the
main menu (step 1).

The [nvitations page is
divided into two sections. The
first contains the quizzes to be
completed (Awaiting) and the
second, the quizzes that have
already been taken (Completed).
Under the Awaiting section there
is the invitation quiz sent by the
teacher. The student must select
the Play option of this quiz (step
2).

By selecting the above
mentioned button, a pop-up
window appears containing the
Game environment. The first
screen of the game is an intro
screen that informs the player of
the title and subject of the quiz.
User can press Start Quiz to play
(step 3).

During a play-session, the
player answers one question at a
time. Since the teacher didn't
select the Shuffle Questions
option during Freshman
Questionnaire's  creation, all
questions created in the previous
examples will appear in the
same order. Hence, the first
question is  the  gender
identification. It is of type
multiple choice, so the Student
can answer by selecting one of
the given options (step 4).

To go to the next question,
the user can select Next (step 5).

The second question asks
for birth year of the player. It is
of type Free Numeric so the



player is given an input field that accepts only numbers between 1917 and 2017. The player enters an
acceptable number in the field (step 6).

To go to the next question, step 5 shall be repeated (select Next option). The third question is of type
Free Text. In this case, the player is given an input filed to type an answer. The only limitation here is that the
number of characters that must not exceed the 1000 (step 7).

As usual, the player repeats step 5 to go to the next and last question of this example. This question is
of type Rate. When this question was created, the Teacher set the number of stars to 5. So now, the player has
five stars to fill by clicking the desired amount. In this scenario, the player selects 4 out of 5 stars (step 8).

It is reminded that the total amount of questions in the questionnaire is 20 but only 4 of them are
examined in this scenario. The player can browse through the questions by selecting the Next and Previous
buttons. At any time, the player can submit the answers to the quiz by selecting Submit (step9).

By submitting the quiz, an outro screen appears with a Return option. The user can press it in order
to close the game environment (step 10).

Back in the invitations page, we can see that the number in the /nvitation menu and the Awaiting
section are now zero. Instead, the Completed(1) section contains the quiz that was just taken.
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View Results

View Results

18
Results

Player : Please select a play session from the list below to see the results.

Quiz.

Student @

Freshman Questionnaire

Quiz Player Quiz Type
e I ] comeetsnewers count
EpwrnparoAdyio yia Toug
TIPWTOETEIG POITNTEG / Simple Questionnaire - -

Player :Student

TpwroeTei poitnTég / Freshman

Quiz: EpwparoAdyio yia Toug Question : Molo civar To gUAo oag; | identify my gender as 3
Questionnaire

Appev Male
©nAv Female

Ao Other

Question : Moo givar To €10G yéwnong oag; What year were you born in?

U
30

1,989.00 ]

Question : Moi6 givan To emayyeApa Tou Tatépa oag; What is your father's profession?

30

((pTopeite va ypaweTe Kal OIKOKUPIKG 1) GVEPYOG))

Geologist

Question : Méco kavotroinuévol aioBaveoTe amd TV emTUYia cag va emAexTeite oTo Turpa Mnyavikwv
MAnpogopikrig Tou TEI Kpritng; How satisfied are you with your success in getting in the Department of
Informatics Engineering of TEI Crete?

(1: KaBohou, 2: Aiyo, 3: Métpia, 4: MoAU, 5: Mapa oAU 1: At all, 2: A Little, 3:Neutral, 4: Very, 5:A great
deal)

222 8%

Illustration 33: View Results

The scenario pictured on the
left is from the point of view
of the user Teacher. In this
example, the user will view
the answers given by the user
Student, on the Freshman
Questionnaire quiz.

First, the Teacher must be
redirected to the results page
by selecting the View Results
option from the main menu
(step 1).

This page is divided into
two sections. The downer
section contains a table with a
list with all play-sessions
associated with the logged-in
user (quizzes that the logged
user has created & played and
quizzes that other users have
played after an invitation from
the logged user). Each row of
the list shows information
about the play-session (Quiz
title, player's user-name, quiz
type etc). The user can filter
the list by quiz title or player
and can also short it by quiz
type. As the picture shows, in
this example the list has only
one row that represents the
play-session of the user
Student that took the quiz
Freshman Questionnaire. To
view the answers that the
Student gave, the Teacher
clicks the row of the table-list
(step 2).

Now that a play-session is
selected, the upper part of the
page is updated and shows
information about the
Student's answers. On the
right, the user can see the
player's user name and quiz
title and on the left, the first
question and chosen answer is
already shown. The Teacher

can browse through the Students answers by selecting the Next-arrow (or previous-arrow) button (step 3).
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4. Conclusions and Future Work

4.1 MyQuizDB Recap

This thesis has introduced an online quiz generator for educational purposes. After the registration,
any user can create four types of quizzes:

*  Quiz with a basic points system: The player can earn points from a question only when the given
answer is completely correct (for example, in a case of a multiple choice question, the player must
choose all the correct answers).

*  Quiz with penalty system: The player earns points for each correct answer but looses points for
each wrong choice.

* Simple Questionnaire with no points: This kind of quiz involves questions that happen for research
or statistics reasons. There are not right or wrong answers and no earning or loosing points.

* A rating system: This is a classic system where the player can give a range type of answer by
simply filling the rating star button.

The system also four types of questions as well. A quiz author can create and add questions

*  Multiple Choice: The author creates the question and enters multiple possible answers. If the quiz
type allows it, the user can mark each possible answer as correct or wrong and enter penalty or
reward points accordingly.

*  Free Text: This type of question allows the player to enter an answer during a play-session. If the
quiz has a point's system, the author of the quiz can evaluate the player's answer as correct or wrong
through a checkbox when viewing results.

* Free Numeric: Only numbers are accepted to this type of questions. The question creator can
restrict the player's input by setting a minimum and maximum limitation.

* Rate: A rating question is answered by filling the star buttons. The author can define the amount of
stars that will be given to the player (up to 10 stars).

A logged user can not only create but share quizzes as well. A quiz can be sent as an invitation to any
other user of the system. Once the invitation has been sent, the receiver can view it at the Invitations page.
When the receiver takes the quiz and submits the answers, the results will be sent back to the sender. All
results can be reviewed at the View Results page.

Apart from quizzes, the system provides the possibility for creating question banks called Pools. The
user can create create a Pool and add new questions directly to it. Questions from quizzes can also be added
to any pool. Even during a play-session the player can add each question to one of the pools that belongs to
him/her.

4.2 Future Work

There are many sections that have space to improve and one of them is the User Management.
Giving the client the ability to create different types of accounts increases the target audience of the
application by providing extra functionality for each user.

A second upgrade of significant importance would be the enrichment of Question and Answer
Management. The types of questions and answers that MyQuizDB provides cover a big range of client
demands but there are numerous extra features that could be added like image/ video/ file upload possibility
as questions and answer types.

In conclusion, there are a lot of areas that can be improved or extended further. The work performed
in this project provides basis for future development on quiz and education.
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