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ABSTRACT

In this thesis, the practical comprehensive system “online game-based learning” system
for pre-school children has been developed in order to have a mobile game-based
learning system which is able to conduct the children’s skill and/or knowledge
development as well as being fun to be played by the children. This system meets all the
aspects of mobile game-based learning beside of parent involvement in the procedure of
learning. Key features of this system include: children’s playing and activity
monitoring; evaluation of the games to detect the usability problems for developers;
expert supporting system for parents; and internal messaging system. Our system also
contains a dynamic Web service to let the third-party game developers to integrate a
game into the system. Therefore, any educational tablet and/or smartphone game for

pre-school children will be able to integrate into the system.

Keywords. Web application, Web service, mobile game-based learning.
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Bu tezde, okul 6ncesi ¢ocuklarin hem beceri ve/veya bilgi gelisimini saglayacak hem de
onlara eglenceli gelecek bir mobil oyun tabanli 6grenme Sistemi igin okul Oncesi
cocuklar i¢in pratik genis kapsamli bir sistem olan “¢evrimi¢i oyun tabanli 6grenme”
sistemi gelistirilmistir. Bu sistem mobil oyun tabanli 6grenmenin tiim yonlerini
igcermenin yaninda 6grenme prosediiriine ebeveyni de dahil etmektedir. Bu sistemin
temel Ozellikleri sunlardir. ¢ocuklarin oyun ve aktivitelerini izleme; gelistiriciler igin
kullanilabilirlik sorunlarin tespit amacli oyunlarin degerlendirilmesi; ebeveyinler igin
uzman destek sistemi; ve i¢ mesajlasma sistemi. bizim sistemimiz ayrica iigiincii parti
oyun gelistiricilerinin sistem igerisine oyun entegre edebilmesi i¢in bir dinamik Web
Servisi igerir. Bunda dolay, okul oncesi gocuklar i¢in herhangi bir egitimsel tablet

ve/veya akilli telefon oyun sistem igerisine entegre edile bilecektir.

Keywords. Web uygulamasi, Web service, mobil oyun tabanli 6grenme.
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Chapter 1

INTRODUCTION

Based on the studies [1-4], speed of the adoption of the consumers to smartphones is
phenomenally high. comScore reports show that the number of US mobile users
owned a smartphone increased from four percent in 2007 to about seventy-three
percent in 2014 [1,2]. In another report, GSMA Intelligence predicted that global

smartphone adoption will triple by 2020 [3].

Also, the growth of tablets is equally impressive. As a report, the number of adults
that owned a tablet device in the U.S. increased from three percent in 2010 to more
than forty-two percent in 2014 [5]. This growth could also be predicted for the entire

world.

In other hand, more and more children are using smartphone and tablet devices
nowadays. Over seventy-five percent of children less than eight years of age in U.S.
have access to a smartphone or tablet device and over seventy-two percent of them

have used them [6].

The age between two to six is generally considered as pre-school children. Beside of
huge growth of the usage of smartphones and tablets; we believe that education of
pre-school children is one of the main usages of these facilities. In 2012, the National

Association for the Education of Young Children (NAEYC) reported that “When



used intentionally and appropriately, technology and interactive media are effective
tools to support learning and development” for pre-school children [7]. On the other
hand, Nielson survey shows that fifty-seven percent of children in tablet-owning
households use their tablets for educational games and apps [8]. Also, another
analysis on education category of Apple’s app store showed that more than seventy-

two percent of best-selling paid apps are targeted towards pre-school children [9].

According to references [10-12], mobile Game-Based Learning (mGBL) is a game
played on any handheld devices such as smartphones and tablets which should be
attractive and also meet specific educational goals. As a result of these studies,
evaluation of mGBL and evaluation of the players’ performance are two major

aspects that should be concern in mGBL.

According to above, the importance of work on mGBL for pre-school children arises.
In our project, we decided to implement a practical system which meets both
mentioned major aspects of mGBL for pre-school children, beside of improvement
of the parents’ involvement in the procedure of learning. Our system also provides an
expert supporting system and internal messaging system to help parents.
Furthermore, we implemented a dynamic Web service to distribute our system with
third-party game developers. Third-party game developers are able to integrate their
games into our system through the Web service. Additionally, we implemented an
online evaluation tool that can be used for helping the developers to detect the

usability problems of the games.



In the rest of this report, background information is given in chapter 2, design of the
system is described in chapter 3, implementation of our system is given in chapter 4,

comparison of our system with related works is described on chapter 5 and finally,

thesis is concluded in chapter 6.



Chapter 2

BACKGROUND

This chapter contains a basic introduction to mobile Game-Based Learning (mGBL)
and evaluation of major aspects of them. Also, it provides the background knowledge
necessary to fully understand the design of the system in chapter 3 of this thesis.

2.1 Mobile Game-Based Learning

Mobile Game-Based Learning (mGBL) also known as serious game is a type of
game over mobile devices that have two main goals (i) to be entertaining, and (ii) to
be educational. Thus mGBL is designed to be attractive and to meet specific
educational goals as well [10]. So, mGBL must consider both aspects of fun and/or
enjoyment and educational impact. Therefore, there is also concern about how to
evaluate the game outcomes to identify which mGBL is suited for a given goal and,
how to develop more effective mGBL. In addition, the evaluation of players’
performance is important because mMGBL are designed to achieve knowledge and/or
skill development. Thus, there are two major concerns of mGBL.: (i) evaluation of
mGBL, and (ii) evaluation of players’ performance.

2.1.1 Evaluation of mGBL

There are plenty of evaluation methods that can be executed on mGBL. But, most of
them require sophisticated laboratory equipment to record users interactions,
expensive field experiments, or hard-to-process results from widespread interviews

and they are time consuming-methods. So that, selecting a usability evaluation



method in order to expose potential usability problems and to be cost-effective is a

challenge.

Among the usability inspection methods, heuristic evaluation is the most common
and most popular method which meets most of these concerns [13, 14]. In a heuristic
evaluation of mGBL, a small set of experts observe the game and evaluate its
interface and contents against a list of recognized usability principles—the heuristics.
Therefore, there is a need to select a set of efficient heuristics that consider the
specific needs of pre-school children as well as the requirements of educational
materials to evaluate usability of mGBL. So that we chose Playability Heuristics
Evaluation for Educational Computer Game (PHEG) [15] which provides a set of

heuristics to evaluate interface in mGBL as well as it educational elements.

According to [15], PHEG includes 43 heuristic attributes in 5 major categories:
Interface, Educational, Content, Playability and Multimedia. Each category contains
a number of sub-heuristics which could be found in appendix A at the end of this
thesis. During an evaluation, experts are asked to rate each sub-heuristic for a game.
With the combination of the heuristic weights (table 1) and equation (2.1), degree or

level of usability of a game is calculated.



Table 1. Percentage of heuristic weight according to category [15]

Category Total Heuristics Heuristic Weight (%0)
Interface (1) 10 23

Educational (E) 10 23

Content (C) 8 19

Playability (P) 7 16

Multimedia (M) 8 19

Total Heuristics 43 100

According to [15], the following formula was proposed to evaluate usability of

mGBL.

USABPHEG = —+—+ —— 4 —— 4 2.1)
USABPHEG gives an estimation of the degree or level of usability, which is the
value of overall usability of the mGBL. Where | represent score of Interface
heuristic, E is for score of Educational heuristic, C for score of Content heuristic, P
for score of Playability heuristic and M for score of Multimedia heuristic. When
applying equation (2.2) [17], each of these variables (I, E, C, P and M) obtains the

corresponding value:

— (I8
@) = (&) x P (2.2)
Where, Y'H is the summation of the severity scores (zero to four) for each category
sub-heuristic, P is the percentage for the current category, and Y Ht represents the

summation of each category sub-heuristic in the worst case (in the event that all




severity ratings were four).We used these heuristics beside these formulas in the
evaluation part of the system which the design phase will be described in chapter 3.
2.1.2 Evaluation of Player Performance

In addition to evaluating the mGBL in order to develop more effective mGBL
games, evaluation of players’ performance is important because mGBLs are designed
to achieve knowledge and/or skill development. To achieve this purpose, we
included players’ performance evaluation methods of [18] to our system. To analyze
the child’s knowledge and/or skill development, statistical reports are generated from
the children activities in the game. User task ranking/rating, average task completion
time, learning time, number of errors and completion/non-completion of a task are
the factors considered to generate the knowledge and/or skill development reports
which the design phase will be described in chapter 3.

2.2 Model-View-Controller (MVC)

In our architectural design, Model-View-Controller (MVC) architecture is used. This
architecture is currently considered an architectural pattern used in software
engineering. Model-View-Controller pattern provides the separation of application
logic layer from User Interface (Ul) logic and data-access logic and it provides
independent development, testing and maintenance of these elements [19]. The MVC
separation also simplifies group development. Different developers can work on the

view, the controller logic, and the business logic in parallel.

The control flow of the MVC Architecture (figure 1) is as follows:
1. A user interacts with the "View” (User Interface) by clicking on a link or

submitting a form.



2. The "Controller” handles the user input, and converts the request into an
appropriate user action, understandable for the "Model".

3. The "Model” receives the information and updates its state (adds data to a
database, for example, or calculates todays date).

4. The "View” checks the state of the "Model” and responds accordingly (listing
the newly entered data, maybe).

5. The "View"” waits for another interaction from the user, which restarts the

control flow cycle.

Controller

User

¢\

View 4 Model

Figure 1. MVC architecture

2.3 Yii Framework

Yii framework [20] is a fully MVC architecture framework written in PHP [21]
which enables organized and simple application development of Web applications.
Our system is written under Yii framework. Figure 2 shows the general work flow of

Yii framework based Web application.



d

N

Figure 2. General work flow of a Yii framework based Web application [22]

The following description is extracted from [22] which explain the general work
flow of a Yii framework based Web application. First, a user makes a request to the
URL of Web application and the Web server handles the request by executing the
bootstrap script "index.php” (Process 1). Then, the "index.php” creates an application
instance and runs it (Process 2). After that, Web application obtains detailed user
request information from an application component named "request” (Process 3) and
the application determines the requested controller and action with the help of an
application component named "urlManager” (Process 4). Then, the application
creates an instance of the requested controller and executes the requested action and

filter associated with the action (Process 5). The action then reads database records



(Process 6) and renders a view (Process 7). Next, the view reads and displays the
attributes of the model (Process 8) and puts them in an empty layout with embedded
widgets (Process 9, 10). Finally, the action completes the view rendering and
displays the result to the user (Process 11).

2.4 Representational State Transfer (REST) Web Service
Representational State Transfer (REST) relies on a stateless, client-server, cacheable
communications protocol (HTTP protocol) [23]. It is an architecture style for
designing network based applications. RESTful applications use HTTP methods
(GET, POST, PUT or DELETE) in order to create data, update data, read data or
delete data. In summary REST implements all of 4 CRUD operations (Create, Read,
Update and Delete) through HTTP protocol to reduce complexity and resource need.
Web service module of our system is based on REST structure.

2.5 Unity Game Engine

Unity is a cross-platform game engine developed by Unity Technologies. Unity
games can be run on various platforms including Windows, Windows mobile, iOS,
Linux, Wii-U and Android [24]. The mentioned operating systems are also used by
tablets and smartphones. Therefore, we choose this game engine to develop our

games for supporting wide range of devices.

10



Chapter 3

DESIGN OF THE SYSTEM

This chapter deals with design, and architecture of the system. The initial section of
this chapter states the general architecture of the system which will give an overall
overview of the system architecture. The following section describes the architecture
of the Online Game-Based Learning (OGBL) system and its modules which is the
core of the system. Afterwards, the Game module structure will be described in the
next section. In addition, database section describes the tables of the database in
details.

3.1 General Architecture of the System

This system was developed as a modular Web based application (OGBL system) and
cross-platform mGBL games (Game module). The general architecture of the system

Is as shown in figure 3.

Personal Computer <——>%

B T < Administrator
Internet @ ... £ e
Web browser

Mobile Device

\

Database Server Web Server

| Parent
OGBL System —>) i
Child

Game module

-~

Apache Web server
- J \. J

Figure 3. General architecture of the system
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The system is divided into 4 components, which are shown in figure 3. The open
source Web server, Apache, and the open source database server, MySQL [25], were
used for the Web Server and Database Server components. In addition, OGBL
system is located on the Web server which is the core of our system. OGBL system
was written in PHP language cooperate with Yii framework which runs on the Web

server component and stores/retrieves data on/from the Database Server component.

The users (Administrator, Expert, and Parent) can connect to OGBL system by
accessing the Web server component’s address by using a Web browser from their

personal computer (Personal Computer component).

Tablet and smartphone type mobile device is the last component of the system which
the game module is located on that. It is a mobile device which runs the Game
module over one of these operating systems, iOS, Android, Windows Mobile, Wii U,
Windows or Linux. Game module is a collection of mGBL games which is
connected to the database server through the OGBL system. Parent or child can use
this module to update the games’ settings or play the games. All of the activities
during the use of game module are reported to the Web server component through
the Internet instantly and OGBL system will store them to database server.
Architecture of this module is described under subsection 3.3.

3.2 Architecture of OGBL System

OGBL system is separated into two modules which are the Web application module
and the RESTful Web service module. Architecture of the OGBL system is shown in

figure 4.
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Figure 4. General architecture of OGBL system

The Web application module and the RESTful Web service module are Yii

framework based Web applications.

The Web application module is the control panel of the system and the desired
operations of the administrator, expert or parent are executed through its Web user

interface. This module is described under subsection 3.2.2.

The next module is the RESTful Web service module which doesn’t have any user
interface and its duty is to provide communication protocol between the game
module and the database server. Architecture of this module is described under

subsection 3.2.3.
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Work flow of the system is as follows. First of all, parents must register and add their
children to the system by routing a Web browser to the URL of the Web application
module. After the parent registered to the system through the sign up procedure, they
have to download and install the game module into a mobile device component.
After running the game on the mobile device, the parents must log in to their account
by their credentials for the first time run. These communications between the game
module and the system are established by calling the RESTful Web service module
through the Internet. After a successful log in to the system, parents must choose
between their registered children. Then, a session will be opened for the chosen child
and the game will be started. All the activities and scores during the play will be
stored in to the database server by calling the RESTful Web service module. From
here onwards, the parents can manage and track their children activity by browsing
to the Web application module and logging in to the system. Also, experts and
admins by accessing to the URL of the Web application module through Web

browser can log in to the system and manage and execute their duties.

Before we describe the details of these modules, we will define user types and their
duties in the next subsection and in the other subsections we will describe the
architecture of the modules and database of the OGBL system.
3.2.1 OGBL System User Types
We defined 4 types of user accounts in OGBL system. These user types and their
defined duties are mentioned below:
e Administrator:
Administrator tasks are using system statistics and game’s evaluation results

that came from expert’s heuristic evaluations to improve the system usability
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in future. Also administrator can manage (insert, delete, or edit) user’s
(administrator, expert, parent, and child) accounts, games, lessons, and tips.
o Expert:
Expert user is responsible for providing assistance to the parents in order to
develop children’s knowledge and/or skills through the observation of the
children activities and giving feedback to them. Experts are also responsible
to evaluate the games through a heuristic evaluation method for developers.
e Parent:
Parent user role is client of our system. This user role can track the children
skill development during playing of the games. Timeline and interactive
statistics charts, in addition to useful hints, are designed to help parents to
track children activity and observe children interests in each game category.
Furthermore, parents can request for analyses of their children learning
development by asking experts and can set the settings of games for their
children. In addition, management (insert, delete, and edit) of child account is
another utility of this user role.
e Child:
This user role doesn’t have any responsibilities apart from using the system
by playing mGBL game.
3.2.2 Architecture of the Web Application Module
This module is the control panel of the OGBL system. Users (Administrators,
Experts or Parents) use this module through their Web browsers in order to connect

to control panel of the system.
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Because of using the MV C structure for the implementation of this module, we need
to describe the "Controller”, the "View” and the "Model” to explain architecture of
this module clearly. Also, to be capable of understanding the architecture of this
module, the next subsections illustrate these components beside of interactions and
user rights.

3.2.2.1 Controllers

This is the backbone of the Web application module. The "Controller” takes care of
collecting requests from the client trough a Web browser, and decides what business
logic to execute depending on the request. Afterwards, it redirects each request to a
specific action class based on the URI of the incoming request. In the action class,
the "Model” of the application is gathered or modified, then "Controller” decides
what "View"” component must be presented. List of all the controllers and their
defined actions is show in figure 5 and 6. Descriptions of the actions of each

controller are also given in tables from table B.1 to B.16 of appendix B.

CategoryController TipsController
+ actionCreate(data : Array) : void + actionCreate(data : Array) : void
+ actionUpdate(id : int, data : Array) : void + actionUpdate(id : int, data : Array) : void
+ actionDelete(id : int) : void + actionDelete(id : int) : void
+ actionAdmin(data : Array) : void + actionAdmin(data : Array) : void
+ actionView(id : int) : void

PHEGController

AssistController
+ actionCreate(data : Array) : void
+actionUpdate(id : int, data : Array) : void + actionCreate(data : Array) : void
+ actionDelete(id : int) : void +actionDelete(id : int) : void
+ actionAdmin(data : Array) : void + actionAdmin(data : Array) : void
+ actionView(id : int) : void +actionView(id : int) : void
SessionController SettingsController
+ actionCreate(data : Array) : void + actionUpdate(id : int, data : Array) : void

+ actionAdmin(data : Array) : void
+ actionLogin(data : Array) : void
+ actionLogout(data : Array) : void ScoreController

+ actionCreate(data : Array) : void

MailboxController

+ actioninbox(data : Array) : void ActivityController

+ actionOutbox(data : Array) : void

+ actionCreate(data : Array) : void + actionViewChildren(data : Array) : void
+actionDelete(id : int) : void + actionAdmin(data : Array) : void

+ actionViewlnbox(id : int, data : Array) : void +actionView(id : int) : void

+ actionViewOutbox(id : int, data : Array) : void

Figure 5. List of controller’s classes and their actions
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SiteController

ParentController

+ actionindex(data - Array) - void
+ actionError{data : Array) : void
+ actionLogin(id - int) - void

+ actionLogout(id . int) . void

ExpertController

+ actionDashboard(data : Array) : void

+ actionCreate(data - Array) - void

+ actionlpdate(id : int, data . Array) . void
+ actionDelete(id : int) : void

+ actionAdmin(data - Array) - void

+ actionView(id . int) : void

ChildController

+ actionCreate(data : Array) : void

+ actionlpdate(id ' int, data - Array) - void
+ actionDelete(id : int) : void

+ actionAdmin(data . Array) . void

+ actionView(id : int) : void

+ actionDashboard(data - Array) - void

+ actionCreate(data : Array) - void

+ actionUpdate(id : int, data : Array) : void
+ actionDelete(id - int) - void

+ actionAdmin(data - Array) - void

+ actionView(id . int) : void

+ actionDashboard(data : Array) : void

+ actionChartWeekly() - void

+ actionChartMonthly() . void

+ actionChartYearly() : void

AdminController

+actionCreate(data : Array) : void
+actionUpdate(id ' int, data = Array) - void
+actionDelete(id - int) - void

+ actionAdmin(data : Array) : void
+actionView(id . int) . void
+actionDashboard(data : Array) : void

+ actionChartWeskly() - void

+ actionChartMonthly() . void
+actionChartYearly() : void

GameController

LessonController

+ actionCreate(data : Array) : void

+ actionUpdate(id - int data - Array) - void
+ actionDelete(id | int) . void

+ actionAdmin(data : Array) . void

+ actionView(id : int) : void

+ actionCreate(data : Array) : void

+ actionUpdats(id - int, data - Array) - void
+ actionDelete(id : int) . void

+ actionAdmin(data : Array) . void

+ actionView(id : int) : void

Figure 6. List of controller’s classes and their actions (Cont.)

3.2.2.2 Views

Each "View” component in the Web application module can contain any
combination of static HTML and dynamic content that changes depending on the
interpretation of special actions. These actions are controller actions which are called

through AJAX technique.

"View” component carries out two main roles in the Web application module. The
first one is to work as a presentation layer for the "Controller” component. The
second one is to collect information from the user in order to execute a controller
action. List of views of each controller are shown in figures from figure C.1 to C.14

of appendix C.
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3.2.2.3 Interactions

In this subsection interactions of the system will be given. In order to describe these
interactions, after an introduction to the interaction, dataflow diagram in addition to
sequence diagram of the interaction will be given as follows. Note that, the dataflow
diagrams are marked by "pkg” and sequence diagrams are marked by "sd” in figures
from figure D.1 to D.58 of appendix D.

Login

Users (administrator, expert or parent) can log in to the system through the login
form. The dataflow and sequence diagrams of this interaction are shown in figure
D.1 of appendix D.

Logout

Through this interaction, users (administrator, expert or parent) can log out from the
system. The dataflow and sequence diagrams of this interaction are shown in figure
D.2 of appendix D.

Parents registration

Parents can register in the system through this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.3 of appendix D.
Manage administrators

Administrators use this interaction to access the management page of the
administrator user accounts. The dataflow and sequence diagrams of this interaction
are shown in figure D.4 of appendix D.

Create administrator

In order to add a new administrator to the system, existing administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in

figure D.5 of appendix D.
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View administrator

Administrators use this interaction to view an administrator user account details. The
dataflow and sequence diagrams of this interaction are shown in figure D.6 of
appendix D.

Update administrator

Administrators can update an administrator user account through this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.7 of
appendix D.

Delete administrator

In order to delete an administrator user account from the system, administrators use
this interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.8 of appendix D.

Manage experts

Administrators use this interaction to access the management page of the expert user
accounts. The dataflow and sequence diagrams of this interaction are shown in figure
D.9 of appendix D.

Create expert

In order to add a new expert to the system, existing administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.10 of appendix D.

View expert

Administrators use this interaction to view an expert user account details. The
dataflow and sequence diagrams of this interaction are shown in figure D.11 of

appendix D.
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Update expert

Administrators can update an expert user account through this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.12 of
appendix D.

Delete expert

In order to delete an expert user account from the system, administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.13 of appendix D.

Manage parents

Administrators use this interaction to access the management page of the parent user
accounts. The dataflow and sequence diagrams of this interaction are shown in figure
D.14 of appendix D.

Create parent

In order to add a new parent to the system, existing administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.15 of appendix D.

View parent

Administrators use this interaction to view a parent user account details. The
dataflow and sequence diagrams of this interaction are shown figure D.16 of
appendix D.

Update parent

Administrators can update an administrator user account through this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.17 of

appendix D.

20



Delete parent

In order to delete a parent user account from the system, administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.18 of appendix D.

Manage children

Parents use this interaction to access the management page of the children accounts.
The dataflow and sequence diagrams of this interaction are shown in figure D.19 of
appendix D.

Create child

In order to add a new child to the system, parents use this interaction. The dataflow
and sequence diagrams of this interaction are shown in figure D.20 of appendix D.
View child

Parents use this interaction in order to view a child activities and timeline. The
dataflow and sequence diagrams of this interaction are shown in figure D.21 of
appendix D.

Update child

Administrators can update a child user account through this interaction. The dataflow
and sequence diagrams of this interaction are shown in figure D.22 of appendix D.
Delete child

In order to delete a child account from the system, parents use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.23 of

appendix D.
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Manage games

Administrators use this interaction to access the management page of the games. The
dataflow and sequence diagrams of this interaction are shown in figure D.24 of
appendix D.

Create game

In order to add a game to the system, existing administrators use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.25 of
appendix D.

View game

Administrators use this interaction to view a game detail. The dataflow and sequence
diagrams of this interaction are shown in figure D.26 of appendix D.

Update game

Administrators can update a game through this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.27 of appendix D.

Delete game

In order to delete a game from the system, administrators use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.28 of
appendix D.

Manage lesson

Administrators use this interaction to access the management page of the lessons.
The dataflow and sequence diagrams of this interaction are shown in figure D.29 of

appendix D.

22



Create lesson

In order to add a lesson to the system, existing administrators use this interaction.
The dataflow and sequence diagrams of this interaction are shown in figure D.30 of
appendix D.

View lesson

Administrators in order to view a lesson details use this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.31 of appendix D.
Update lesson

Administrators can update a lesson through this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.32 of appendix D.

Delete lesson

In order to delete a lesson from the system, administrators use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.33 of
appendix D.

Manage categories

Administrators use this interaction to access the management page of the categories.
The dataflow and sequence diagrams of this interaction are shown in figure D.34 of
appendix D.

Create category

In order to add a new game category to the system, existing administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in

figure D.35 of appendix D.
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Update category

In order to update game categories, administrators through this interaction use this
interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.36 of appendix D.

Delete category

In order to delete a game category from the system, administrators use this
interaction. The dataflow and sequence diagrams of this interaction are shown in
figure D.37 of appendix D.

Manage tips

Administrators use this interaction to access the management page of the tips. The
dataflow and sequence diagrams of this interaction are shown in figure D.38 of
appendix D.

Create tip

In order to assigning tips to the games, existing administrators use this interaction.
The dataflow and sequence diagrams of this interaction are shown in figure D.39 of
appendix D.

View tip

Administrators in order to view the details of a tip use this interaction. The dataflow
and sequence diagrams of this interaction are shown in figure D.40 of appendix D.
Update tip

Administrators can update tips through this interaction. The dataflow and sequence

diagrams of this interaction are shown in figure D.41 of appendix D.
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Delete tip

In order to delete a tip from the system, administrators use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.42 of
appendix D.

Manage PHEGS

Experts or administrators use this interaction to access the management page of the
PHEG (heuristic evaluation of the games). The dataflow and sequence diagrams of
this interaction are shown in figure D.43 of appendix D.

Create PHEG

In order to evaluate a game, existing experts use this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.44 of appendix D.

View PHEG

Administrators and experts use this interaction to view an evaluation of a game. The
dataflow and sequence diagrams of this interaction are shown in figure D.45 of
appendix D.

Update PHEG

Experts can update a game evaluation throw this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.46 of appendix D.

Delete PHEG

In order to delete an evaluation from the system, administrators and experts use this
interaction. The dataflow and sequence diagrams of this interaction are shown in

figure D.47 of appendix D.
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Manage activities

Experts use this interaction to access the management page of the children activities.
The dataflow and sequence diagrams of this interaction are shown in figure D.48 of
appendix D.

View activity

Experts in order to view the activity of a child use this interaction. The dataflow and
sequence diagrams of this interaction are shown in figure D.49 of appendix D.
Manage assists

Experts use this interaction to access the management page of the assist requests. The
dataflow and sequence diagrams of this interaction are shown in figure D.50 of
appendix D.

Create assist

Parents use this interaction to send an assist request to the experts. The dataflow and
sequence diagrams of this interaction are shown in figure D.51 of appendix D.

View assist

Experts in order to view an assist request from parents use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.52 of
appendix D.

Delete assist

In order to delete an assist request from the system, experts use this interaction. The
dataflow and sequence diagrams of this interaction are shown in figure D.53 of
appendix D.

Update setting

Parents use this interaction in order to update the games settings. The dataflow and

sequence diagrams of this interaction are shown in figure D.54 of appendix D.
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Manage Inbox/Outbox

Parents, experts or administrators of the system use this interaction to access their
mailbox. The dataflow and sequence diagrams of this interaction are shown in figure
D.55 of appendix D.

Compose Mail

In order to compose an e-mail, users (administrators, experts or parents) use this
interaction to send e-mails to other users. The dataflow and sequence diagrams of
this interaction are shown in figure D.56 of appendix D.

View E-mail

Users (administrators, experts, parents) use this interaction to view an e-mail. The
dataflow and sequence diagrams of this interaction are shown in figure 57.

Delete E-mail

In order to delete an e-mail from the mailbox, users (administrators, experts or
parents) use this interaction. The dataflow and sequence diagrams of this interaction
are shown in figure D.58 of appendix D.

3.2.2.4 Models

The "Model” component used to keep data and their relevant business rules. It
represents the database objects of the application which will be explained in the
database section. Both the Web application controller and REST controller can call
the "Model” component methods in order to get data in the form of the Data Access
Objects (DAO). The "Model” component populates the Data Access Object, and

passes it back to the Web application controller or REST controller classes.

In order to get required data in the form of DAO, a number of methods were

implemented. The class diagram of the "Model” component is shown in figure 7 in
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order to see the relation between the models and their methods. Each method is

described in tables from table E1 to E16 of appendix E.

pkgModel Domain J
Admin Expert PHEG
+tableName() : String + tableName() : String + tableName() : String
+rules() : Array +rules() : Array +rules() : Array
+model() : Admin +model() : Expert +model(): PHEG
+relations() : Array +relations() : Array +relations() : Array (e
+ attributeLabels() : Array + attributeLabels() : Array 1 g + attributeLabels() : Array
+ beforeValidate() : boolean + beforeValidate() : boolean . + beforeValidate() : boolean
+ afterValidate() : boolean + afterValidate() : boolean + search() : CActiveDataProvider
+ search() : CActiveDataProvider + search() : CActiveDataProvider + defaultScope() : Array
+ defaultScope() : Array + defaultScope() : Array
K + encrypt(password : String) : String o + encrypt(password : String) : String
= / i
1
Tips
Child Activity
+ tableName() : String
+model() : Tips +tableName() : String + tableName() : String
+relations() : Array ’ +rules() : Array +rules() : Array
+1ules() : Array +model(): Child +model() : Activity
+ attributeLabels() : Array +relations() : Array 1 1.+ | +relations(): Array
+ beforeValidate() : boolean + attributeLabels() : Array + attributeLabels() : Array
+search() : CActiveDataProvider + beforeValidate() : boolean + beforeValidate() : boolean
+ search() : CActiveDataProvider + search() : CActiveDataProvider
1 1 /0.x / + defaultScope() : Array
1 + getChild() : Array
Mailbox | 1
1 Assist
+tableName() : String 0 0.
: ;ﬁfjg()/\m\box Session +tableName() : String =
= +rules(): Array
+ relations() : Array + tableNamef(): Strin +model() : Assist =
+ attributeLabels() : Array snles)): Array. 9 +relations() : Array
v acparois | | | s S
+relations() : Array + beforeValidate() : boolean 1
+ searchOutbox() : CActiveDataProvider + attributeLabels() : Array +search() : CActiveDataProvider
+ getChild() : Array ; + getChild() : Arra:
< G IRECABTL AN + beforeValidate() : boolean g y
J s lTey + afterValidate() : boolean + getGame() : Array
1 + search() : CActiveDataProvider
1.2 1
Parent 1 1. 1
+tableName() : String Score Lesson
+rules() : Array
+model() : Parent + tableName() : String + tableName() : String
+ relations() : Array +rules() : Array 109 +rules() : Array
+ attributeLabels() : Array +model() : Score +model() : Lesson
+ search() : CActiveDataProvider +relations() : Array +relations() : Array
+ defaultScope() : Array + attributeLabels() : Array + attributeLabels() : Array
+ beforeValidate() : boolean + beforeValidate() : boolean + beforeValidate() : boolean
+ afterValidate() : boolean + afterValidate() : boolean + search() : CActiveDataProvider
+ encrypt(password : String) : String +search() : CActiveDataProvider N + searchNotEvaluated() : CActiveDataProvider
+findMlember() : Parent 1.
+findByName() : Parent 0.x
'
1
1 1 |
Settings Category Game
; 1
:tri‘belg(’\;?r:ﬁg String +tableName() : String +tableName() : String
+modei(‘)'Se¥tm . +rules() : Array +rules() : Array
” relations.() Arrag +model() : Category +model() : Game
2 Yy +relations() : Array 1 1.x | +relations(): Array
+ attributeLabels() : Array X : %
? + attributeLabels() : Array + attributeLabels() : Array
+ beforeValidate() : boolean beforeValidate() - bool beforeValidate() - bool
+ search() : CActiveDataProvider + beforeVali ae() oolean + beforeVali ae() oolean !
+ search() : CActiveDataProvider + search() : CActiveDataProvider
+ defaultScope() : Array

Figure 7. The "Model” component class diagram
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3.2.2.5 Users’ Permissions

Users’ authorization checks in Yii framework based applications are performed by
enabling CaccessControlFilter and setting the security rules. The user will be able to
access to an action when s/he is not denied by one of the security rules or allowed by
a rule explicitly in the CaccessControlFilter class. Table F.1 of appendix F shows the
users’ permissions which can be used to set these security rules. Each row of the
table gives an action beside of the users permissions. User types with <X’ symbol
have access to the corresponding action and empty box shows the user does not have
access to it.

3.2.3 Architecture of the RESTful Web Service Module

We have used RESTFullYii extension [26] which provides Yii framework based
application compatibility of act as RESTful Web service. RESTFullYii provides full
HTTP verb support (GET, PUT, POST, and DELETE) (table 2) for accessing to
models, as well as the ability to offset, limit, sort and filter the models. The list of

http verbs and their operations are as follows.

Table 2. RESTFul Web services operations

Operation HTTP verb
Retrieving of existing records GET
Creating new records POST
Removing records DELETE
Updating existing records PUT
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In the following subsections, authentication and the list of the RESTful Web service
module actions will be described.

3.2.3.1 Authentication

Authentications in the RESTful Web service module is provided by setting
X_REST_USERNAME equal to username and X _REST _PASSWORD equal to
password as HTTP headers and send it with JSON request to the RESTful Web
service module URL. An Example of authentication request is given in figure 8 in
order to better understanding. cURL is a command-line tool for transferring data

using various protocols. It can be used to test RESTful Web service.

Curl i -H "Accept: applicationfson” -H "X REST USEENAME: admin" -H
"X_REST PASSWORD: admin" http:/OGBLSvystem/api/child

Figure 8. Example of cURL authentication request

3.2.3.2 The RESTful Web Service Module Actions
In this section, the list of operations that we need to perform during the playing of the

game and details of their Web service calling requests will be described.

Third-party game developers can also use these operations to integrate their games to
our system. The list of the RESTful Web service module actions and structure of
requests and responses are given in tables form table G.1 to G.10 of appendix G.

3.3 Architecture of the Game Module

The game module includes set of mMGBL games which are available to play by pre-
school children. We have developed two sample games to demonstrate our system.
These games are developed over Unity game engine [27] which is one of the widely

used cross-platform game-engines.
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To run these games, you just have to modify the URL in the source code of the

games and compile them by unity.

The names of these games are "Choose the correct color” and "Choose the correct
animal” with 5 levels in each one. Dataflow diagram in addition to the sequence
diagram of our sample games are given in figure H.1 of appendix H.

3.4 Database

The database of our system is described in this section. All of the database tables
with their relationships are shown as an Entity Relationship (ER) diagram in figure 9.
In the following, structure of each table and its relations to other tables will be
described.

"Admin" table

"Admin” table stores the administrator users data. The 'id’ field is the primary key of
table and shows the record number. 'username’ field stores usernames and ‘password’
field stores MD5 encrypted passwords of the administrator users. ‘e-mail’ field is
used in order to store e-mail address of the administrators. 'createdate’ is also used in
order to store the exact time and date when administrator user is created. The field
'mailbox_id’ of "admin” table is the foreign key for 'Id’ field of "mailbox” table. The
relationship between these fields is one-to-one.

""Expert” table

"Expert” table stores the expert users data. The 'id’ field is the primary key of table
and shows the record number. 'username’ field stores usernames and "password’ field
stores MD5 encrypted passwords of the expert users. 'e-mail’ field is used in order to
store e-mail address of the experts. ‘createdate’ is also used in order to store the exact

time and date when expert user is created. The field ‘'mailbox_id’ of "expert” table is
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the foreign key for 'Id’ field of "mailbox” table. The relationship between these fields

is one-to-one.
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Figure 9. Database entity relationshi
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"Parent” table

"Parent” table stores the parent users data. The ‘id’ field is the primary key of table
and shows the record number. 'name’ field stores names and ‘password’ field stores
MD?5 encrypted passwords of the parent users. ‘e-mail’ field is used in order to store
e-mail address of the parents. 'createdate’ is also used in order to store the exact time
and date when parent user is created. The field 'mailbox_id’ of "parent” table is the
foreign key for 'ld’ field of "mailbox” table. The relationship between these fields is
one-to-one.

"Child” table

"Child” table stores the children data. The ‘id’ field is the primary key of table and
shows the record number. 'name’ field stores names and 'photo’ field stores the
location of uploaded photo of the children on the server as a varchar data type. ‘age’
field is used to store the age of the children. ‘gender’ field is used in order to store the
gender of the children. The value of 0 shows the gender of children is male while the
value of 1 show the gender of children is female. ‘createdate’ is also used in order to
store the exact time and date when parent user is created. The field 'parent_id’ of
"child” table is the foreign key for ’Id" field of "parent” table. The relationship
between these fields is many-to-one.

"Game" table

"Game” table stores the games data. The 'id’ field is the primary key of table and
shows the record number. 'name’ field stores names and 'photo’ field stores the
location of uploaded photo of the game on the server as a varchar data type.
'lower_age’ and 'upper_age’ fields are integer values which are used to specify lower
age and upper age of the game. The value of these fields shows the count of the

months in order to specify the age of the allowed children. ‘gender’ field is used in
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order to store the gender of the children. The value of 0 shows the gender of children
is male while the value of 1 show the gender of children is female. 'lessoncount’ is
also used in order to store the number of the game’s levels. The field 'category_id’ of
"game” table is the foreign key for ’Id’ field of "category” table. The relationship
between these fields is one-to-many.

"Lesson' table

"Lessen” table stores the lessons data. The 'id’ field is the primary key of table and
shows the record number. ‘photo’ field stores the location of uploaded photo of the
lesson on the server as a varchar data type. 'level’ field is integer value which is used
to specify the level of the lesson. The field ‘game_id’ of "Lesson” table is the foreign
key for 'Id’ field of "game” table. The relationship between these fields is many-to-
one.

"Category” table

"Category” table stores the category names of the games. The ‘id’ field is the primary
key of table and shows the record number. 'name’ field stores the category name as a
varchar data type.

"Tips” table

"Tips” table stores the tips data. The ‘id’ field is the primary key of table and shows
the record number. 'text’ field stores the content of tips as a varchar data type.
‘createdate’ is also used in order to store the exact time and date when the tip is
created by an admin user. The field 'lesson_id" of "tips” table is the foreign key for
'Id’ field of "lesson” table. The relationship between these fields is many-to-one. The
field 'admin_id’ of "tips” table is the foreign key for ‘'Id’ field of "admin” table. the

relationship between these fields is one-to-one.

34



" Activity” table

"Activity” table stores the children activities data. The 'id’ field is the primary key of
table and shows the record number. ‘'type’ field stores the type of activity as a
TINYINT data type. The value of 0 shows the type of activity is logging in while the
value of 1 shows the type of activity is logging off, and also the value of 2 shows the
type of this activity is finishing a level and 3 is finishing a game. 'createdate’ is also
used in order to store the exact time and date when the activity is created. The field
‘child_id" of "activity” table is the foreign key for ’ld’ field of "child” table. The
relationship between these fields is many-to-one.

""Assist” table

" Assist” table stores the assist request data. The ‘id’ field is the primary key of table
and shows the record number. 'metadata’ field is the body of message for assist
request. 'createdate’ is also used in order to store the exact time and date when the
assist is requested. The field ‘child_id’ of "assist” table is the foreign key for ‘Id’ field
of "child” table. The relationship between these fields is many-to-one. The field
'lesson_id" of "assist” table is the foreign key for 'ld’ field of "lesson” table. The
relationship between these fields is many-to-one. The field ‘game_id’ of "assist” table
is the foreign key for ‘'Id’ field of "game” table. The relationship between these fields
is many-to-one. The field 'expert_id" of "assist” table is the foreign key for ‘Id’ field
of "expert” table. The relationship between these fields is one-to-one.

"Session”’ table

"Session” table stores the sessions data. The ‘id’ field is the primary key of table and
shows the record number. 'start session’ field stores the date and time of the

beginning of the session and 'end_session’ field stores the date and time of ending a
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session. The field 'child_id" of "session” table is the foreign key for ’ld’ field of
"child” table. The relationship between these fields is many-to-one.

"Settings” table

"Settings” table stores the settings data. The ‘id’ field is the primary key of table and
shows the record number. 'type’ field stores the type of setting. The value of 1 show
the type of setting is limiting play time per day while the value of 1 shows the type of
setting is play new games by parent approval. The 'value’ field stores the value of the
setting which the value 1 shows that it is enabled and value O shows it is disabled.
The field ‘child_id’ of "session” table is the foreign key for 'Id’ field of "child” table.
The relationship between these fields is many-to-one.

""Score” table

"Score” table stores the scores data. The ‘id’ field is the primary key of table and
shows the record number. 'time’ field stores the amount of time which is spent to
finish a lesson (In milliseconds) and 'try’ field stores the number of wrong answer
until finishing the. The field 'child_id" of "session” table is the foreign key for ‘Id’
field of "child” table. The relationship between these fields is many-to-one. The field
'‘game_id’ of "score” table is the foreign key for ‘ld’ field of "game” table. The
relationship between these fields is many-to-one. The field 'lesson_id" of "score”
table is the foreign key for ‘Id’ field of "lesson” table. The relationship between these
fields is many-to-many.

"PHEG" table

"PHEG” table stores the results of PHEG evaluations. The 'id’ field is the primary
key of table and shows the record number. 'i1" to 'i10’ fields store the interface
related questions’ answers. 'el’ to 'e10’ fields store the educational related questions’

answers. 'cl’ to 'c8’ fields store the content related questions’ answers. 'pl’ to 'p7’
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fields store the playability related questions’ answers. ‘'m1’ to 'm8’ fields store the
multimedia related questions’ answers. 'fi’, ‘fe’, 'fc’, 'fp’ and 'fm’ fields store the
results of heuristic weight function. The ‘usability’ field is used in order to store the
result of usability function. 'createdate’ is also used in order to store the exact time
and date of evaluation. The field 'expert_id’ of "PHEG" table is the foreign key for
'Id’ field of "expert” table. The relationship between these fields is many-to-one. The
field ‘game_id’ of "PHEG" table is the foreign key for ‘Id’ field of "game” table. The

relationship between these fields is many-to-one.
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Chapter 4

IMPLEMENTATION

OGBL system is separated into three modules which are the Web application
module, the RESTful Web service module and the Game module. The RESTful Web
service module does not have any user interface and we refer the reader to the
explanation of this module under subsection 3.2.3. In this chapter, we will describe
the implementation phase of Web application and Game modules.

4.1 Web application module

This module is separated into three sub modules which are the administrator, expert
and parent. The Web application module runs each sub module according to the user
type of the logged-in user. The main page of Web application module is "Login”
page (figure 10) through which the users can log in to the system by filling the
"Username” and "Password” fields and clicking on the "Login” button. After clicking
on the "Login” button, if the username or password was not correct, an error message
will be shown as. "Username or password is incorrect”; otherwise, the user will be
logged in to the system and according to the type of the logged-in user, one of the
mentioned sub modules (administrator, expert or parent) will be executed. These

modules are given in the following subsections in detail.
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Username *

admin

Password *

Figure 10. "Login” Page

4.1.1 Administrator sub module
When an administrator user logs in to the system, this sub module will be executed.

The "Homepage” page of administrator sub module is shown in figure 11.

"Homepage” page of administrator sub module consists of a sidebar on left which is
the navigation of this sub module and the statistical report of OGBL system on right.
This report includes the total number of registered children, parent, game and lesson
and daily, monthly, yearly charts of the number of registration of children and parent
accounts. The administrator sub module navigation items are "Homepage"”, "Manage
Parents”, "Manage Experts”, "Manage Admins”, "Manage Games”, "Manage
Lessons”, "Manage Tips”, "View Evaluations”, "Mailbox”, "Profile Settings” and

"Logout”.

"Homepage” navigation item was described above. The other navigation items will

be described in the following subsections.
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Figure 11. "Homepage"” page

4.1.1.1 "Mange Parents’ navigation item
"Mange Parents” navigation item redirects administrators to the "Manage Parents”
page. This page contains the table of the registered parents in addition to operations

section which are shown in figure 12.

= ONLINE GAME BASED SYSTEM P o "i"amﬁ
Home » Parents » Manage

Manage Parents anage Parents

Displaying 1-6 of & results.

ID  Parent Name Email Password Createdate

10000 al mili@mili.com 202ch962ac59075b964b07152d234070 2013-10-2109:1338  p »
2 10001 Milad m@m.com 449541 4f08a5ddb58d03f8890ab/3edd 2013-11-091254:23  p 2 @
3 10002 hasan mm@m.com c4cad238a00923820dcc509a6f 758490 2013-11-0913:2533 o »
4 10003 kaveh knot@me.com cdcad238a0b923820dcc509a6f75849b 2013-11-12 09:05:26 P Ax
5 10004 miladebadi  miliZk@yahoo.com 202cb962ac590750964b07152d234b70 2013-11-2113:21:118 p 2
6 10005 sina si@s.com c4ca4238a00b0923820dcc 509267584090 2013-12:041730:118 o »

Create Parent

Figure 12. "Manage Parents” page
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Each row of the table contains "ID"” number, "Parent” unique id, "Name”, "E-mail”,

encrypted "Password” and "Created Date” of each parent user in addition to the
e *

available actions. These actions are view (), update ( ) and delete ( ) over a

parent user. "Create Parent” is the only available operation in this page which is

located at the operations section.

When the administrator clicks on view (& ) action, s’he will be redirected to "View
Parent” page as shown in figure 13. In this page, details of the selected parent user
are given in a table. Also, operations section of this page contains "Update Parent”

and "Delete Parent”.

ID

Parent

Name ali

Email mili@rmili.com

Password 202¢c

Createdate

Figure 13. "View Parent” page

When the administrator clicks on "Update Parent” operation, s’/he will be redirected
to "Update Parent” page as shown in figure 14. It has a form section and operations
section. The form section contains the current details of the selected parent and can
be updated by changing the values of the fields and clicking on the "Save” button.

After clicking on the "Save” button, if all the fields are filled, the administrator will
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be redirected to updated "View Parent” page; otherwise, the system will show a
message that says the administrator should fill all the fields and then submit the form

again.

Also, the operations section includes "View Parent” which redirects the user to
"View Parent” page and "Manage Parents” which will redirect the administrator to

"Manage Parents” page.

]
[£]
[
sl
E)

Email *
mili@mili.com

Password *

View Parent
Manage Parents

Figure 14. "Update Parent” page

When the administrator clicks on "Delete Parent” operation in "View Parent” page,
an alert will be appeared for the confirmation of deleting selected parent user. By
clicking "Yes” on the confirmation alert, the parent user will be deleted and the page

will be refreshed. This alert is shown in figure 15.
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The page at localhost says:

Are you sure you want to delete this item?

Figure 15. Confirmation alert for delete a record

Within the "Manage Parents” page, when the administrator clicks on update (.**),
s/he will be redirected to "Update Parent” page. Also if the administrator clicks on

delete (= ) action, the delete will be done in the same manner as described above.

Finally, when the user clicks on "Create Parent” operation in the "Manage Parents”
page, s/he will be redirected to "Create Parent” page as shown in figure 16. It is
divided into a form section and operations section. By filling this form and clicking
on "Create” button, if all the fields are filled, the new parent will be added to the
system and the administrator will be redirected to "View Parent” page; otherwise, the
system will show a message that says the administrator should fill all the fields and

then submit the form again.

Also, the operations section includes "Manage Parents” which will redirect the

administrator to "Manage Parents” page.
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®
»

ONLINE GAME BASED SYSTEM

% admin

Home » Parents » Create

Fields with * are required

Name *
Email *

Password *

Manage Parents

Figure 16. "Create Parent” page

4.1.1.2 "Manage experts’’ navigation item
"Manage experts” navigation item redirects administrators to "Manage Experts”
page. This page contains the table of the registered experts in addition to operations

section which are shown in figure 17.

= ONLINE GAME BASED SYSTEM L & IR i

Home » Experts » Manage

Displaying 1-4 of 4 results.
Manage Experts
ID  Expert Username Password Email Createdate
EEEE 20131117 D Ax
2 1 expert2 2013-11-2016:17:08 Je) "
3 2 expert2 2013-12-2516:42:31 o) *
4 e 7

Create Expert

Figure 17. "Manage Experts” page
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Each row of the table contains "ID” number, "Expert” unique id, "Username”,
encrypted "Password”, "E-mail” and "Created Date” of each expert user in addition
to the available actions. These actions are view (p ), update (" ) and delete (!hE ) over
an expert user. "Create Expert” is the only available operation in this page which is
located at the operations section.

When the administrator clicks on view (& ) action, s’he will be redirected to "View

Expert” page as shown in figure 18. In this page, details of the selected expert user

are given in a table. Also, operations section of this page contains "Update Expert”

and "Delete Expert”.

ID

Expert
Username expert]
Password

Email

Createdate 2013-11-17 19:57:47

Figure 18. "View Expert” page

When the administrator clicks on "Update Expert” operation, s/he will be redirected
to "Update Expert” page as shown in figure 19. It has a form section and operations
section. The form section contains the current details of the selected expert user and
can be updated by changing the values of the fields and clicking on the "Save”
button. After clicking on the "Save” button, if all the fields are filled, the

administrator will be redirected to updated "View Expert” page; otherwise, the

45



system will show a message that says the administrator should fill all the fields and

then submit the form again.

Also, the operations section includes "View Expert” which redirects the user to
"View Expert” page and "Manage Experts” which will redirect the administrator to

"Manage Experts” page.

Fields with * are required

Username *
Password *

Email *

View Expert

Figure 19. "Update Expert” page

When the administrator clicks on "Delete Expert” operation in "View Expert” page,
an alert will be appeared for the confirmation of this action. By clicking "Yes” on the
confirmation alert, the expert user will be deleted and the page will be refreshed.

This alert is shown in figure 15.

Within the "Manage Experts” page, when the administrator clicks on update (.*"),
s/he will be redirected to "Update Expert” page. Also if the administrator clicks on

delete (* ) action, the delete will be done in the same manner as described above.
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Finally, when the user clicks on "Create Expert” operation within the "Manage
Experts” page, s/he will be redirected to "Create Expert” page as shown in figure 20.
It is divided into a form and operations section. By filling this form and clicking on
"Create” button, if all the fields are filled, the new expert user will be added to the
system and the administrator will be redirected to "View Expert” page; otherwise, the
system will show a message that says the administrator should fill all the fields and

then submit the form again.

Also, the operations section includes "Manage Experts” which will redirect the

administrator to "Manage Experts” page.

]
[
»

i
E)

Username *

Password *

Email *

Figure 20. "Create Expert” page

4.1.1.3 "Manage Admins’’ navigation item
"Mange Admins” navigation item redirects administrators to the "Manage
Administrators” page. This page contains the table of the registered administrators in

addition to operations section which are shown in figure 21.
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]
Q
»
w3
g

Displaying 1-3 of 3 results
1D Username Password Email Createdate

2 i - T - : TS AT TT
& Manage Admins admin 212 admin@admin.com 2013-10-21 09:12:09 LD rw

admin2 cdc admin@admin.com 201311171

admin3 cde

admin@admin.com 2013-11-17 174510 D

Creat

- Flgure 21. "Manage Administrators” page

Each row of the table contains "ID"” number, "Username”, encrypted "Password”, "E-
mail” and "Created Date” of each administrator user in addition to the available
actions. These actions are view (£ ), update (') and delete (%) over an
administrator user. "Create Administrator” is the only available operation in this page

which is located at the operations section.

When the administrator clicks on view (£ ) action, s/he will be redirected to "View
Administrator” page as shown in figure 22. In this page, details of the selected
administrator user are given in a table. Also, operations section of this page contains

"Update Administrator” and "Delete Administrator”.
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Home » Admins » 1

D

Username admin

Password 21232f297a57a5a743804a0e4a801fc3

Email admin@admin.com

Createdate

Figure 22. "View Administrator” page

When the administrator clicks on "Update Administrator” operation, s/he will be
redirected to "Update Administrator” page as shown in figure 23. It has a form
section and operations section. The form section contains the current details of the
selected administrator and can be updated by changing the values of the fields and
clicking on the "Save” button. After clicking on the "Save” button, if all the fields are
filled, the administrator will be redirected to updated "View Administrator” page;
otherwise, the system will show a message that says the administrator should fill all

the fields and then submit the form again.

Also, the operations section includes "View Administrator” which redirects the user
to "View Administrator” page and "Manage Administrators” which will redirect the

administrator to the "Manage Administrators” page.
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Fields with * are required
Username *

admin

Password *

Figure 23. "Update Administrator” page

When the administrator clicks on "Delete Administrator” operation in "View
Administrator” page, an alert will be appeared for the confirmation of this action. By
clicking "Yes” on the confirmation alert, the administrator user will be deleted and

the page will be refreshed. This alert is shown in figure 15.

Within the "Manage Administrators” page, when the administrator clicks on update (
), s/he will be redirected to "Update Administrator” page. Also if the administrator
clicks on delete (% ) action, the delete will be done in the same manner as described

above.

Finally, when the user clicks on "Create Administrator” operation within the
"Manage Administrators” page, s’he will be redirected to "Create Administrator”
page as shown in figure 24. It is divided into a form and operations section. By
filling this form and clicking on "Create” button, if all the fields are filled, the new

administrator user will be added to the system and the administrator will be
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redirected to "View Administrator” page; otherwise, the system will show a message

that says the administrator should fill all the fields and then submit the form again.

Also, the operations section includes "Manage Administrator” which will redirect the

administrator to "Manage Administrators” page.

]
[
»
P
)

Homne » Admins » Create

Fields with * are required
Username *

admin

Password *

Email *

vianage Administrators

Figure 24. "Create Administrator” page

4.1.1.4 "Manage Games' navigation item
"Mange Games” navigation item redirects administrators to the "Manage Games”
page. This page contains the table of the games in addition to operations section

which are shown in figure 25.
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Home » Games » Manage

Displaying 1-2 of 2 results.
[} Name Game Game Type Lower Age Upper Age

Calors 100 1.2 2 5 D ax

2 =X 2 3 ]
OB Manage Games. £

Figure 25. "Manage Games” page

Each row of the table contains "ID” number, "Name”, "Game” unique id, "Game
Type”, "Lower Age” and "Upper Age” of each game in addition to the available
actions. These actions are view (£ ), update (.*") and delete (= ) over a game. "List
Games” and "Create Game” are the available operations in this page which is located

at the operations section.

When the administrator clicks on view (£ ) action, s/he will be redirected to "View
Game” page as shown in figure 26. In this page, details of the selected game are

given in a table. Also, operations section of this page contains "Update Game” and

"Delete Game”.
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Home » Games » Colors

ID

Name Colors
Game

Game Type

Lower Age

Upper Age

Photo colors.jpeg

Figure 26. "View Game” page

When the administrator clicks on "Update Game” operation, s/he will be redirected
to "Update Game” page as shown in figure 27. It has a form section and operations
section. The form section contains the current details of the selected game and can be
updated by changing the values of the fields and clicking on the "Save” button. After
clicking on the "Save” button, if all the fields are filled, the administrator will be
redirected to updated "View Game” page; otherwise, the system will show a message

that says the administrator should fill all the fields and then submit the form again.

Also, the operations section includes "View Game” which redirects the user to "View
Game” page and "Manage Games” which will redirect the administrator to the

"Manage Games”.
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Home » Games » Colors » Update

Fields with * are required
Name *

Game Type *
social/emotional
physical
cognitive

language development

Lower Age *

Upper Age *

Photo *

Choose File

Lesson Count *

View Game

Manage Games

Figure 27. "Update Game" page

When the administrator clicks on "Delete Game” operation in "View Game” page, an
alert will be appeared for the confirmation of this action. By clicking "Yes"” on the
confirmation alert, the expert user will be deleted and the page will be refreshed.

This alert is shown in figure 15.

Within the "Manage Games"” page, when the administrator clicks on update ("), s/he
will be redirected to "Update Game” page. Also if the administrator clicks on delete (

» ) action, the delete will be done in the same manner as described above.

Within "Manage Games" page, if the user clicks on "List Games” operation, s/he will

be redirected to "List Games” page as shown in figure 28. This page contains the grid
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view of the games in order to give an overview of all games to the administrators.

Administrators by clicking on each game will be redirected to "Update Game” page.

Figure 28. "List Games” page

Finally, when the user clicks on "Create Game” operation within the "Manage
Games” page, s/he will be redirected to "Create Game” page as shown in figure 29. It
Is divided into a form and operations section. By filling this form and clicking on
"Create” button, if all the fields are filled, the new game will be added to the system
and the administrator will be redirected to "View Game” page; otherwise, the system
will show a message that says the administrator should fill all the fields and then

submit the form again.

Also, the operations section includes "Manage Games” which will redirect the

administrator to "Manage Games" page.
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= ONLINE GAME BASED SYSTEM

Homne » Games » Create

Fields with * are required
Name *

Game Type * [ social/emotional
physical
cognitive

language development
Lower Age *
Upper Age *

Photo *

Choose File

Lesson Count *

Manage Games

Figure 29. "Create Game” page

4.1.1.5 "Manage Lessons’’ navigation item
"Mange Lessons” navigation item redirects administrators to the "Manage Lessons”
page. This page contains the table of the lessons in addition to operations section

which are shown in figure 30.
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»
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g

1D Game Lesson Level

Colo *
Cal *
Colos *
Col *

&% Manage Lessons 5 Animals

Figure 30. "Manage Lessons” page

Each row of the table contains "ID” number, "Game” name, "Lesson” unique id and
"Level” of each lesson in addition to the available actions. These actions are update (
#") and delete () a lesson. "Create Lesson” is the only available operation in this

page which is located at the operations section.

When the administrator clicks on update (') action, s/he will be redirected to
"Update Lesson” page as shown in figure 31. It has a form section and operations
section. The form section contains the current details of the selected lesson and can
be updated by changing the values of the fields and clicking on the "Save” button.
After clicking on the "Save” button, if all the fields are filled, the administrator will
be redirected to "Manage Lessons” page; otherwise, the system will show a message

that says the administrator should fill all the fields and then submit the form again.

Also, the operations section includes "Manage Lessons” which will redirect the

administrator to "Manage Lessons” page.
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Home » Lessons » Update

Fields with * are required

Game *

Photo *

Choose File |

Level *

Manage Lessons

Figure 31. "Update Lesson” page

Within the "Manage Lessons” page, when the administrator clicks on delete (% )
action, an alert will be appeared for the confirmation of this action. By clicking
"Yes” on the confirmation alert, the lesson will be deleted from the system. This alert

is shown in figure 15.

Finally, when the user clicks on "Create Lesson” operation within the "Manage
Lessons” page, s’he will be redirected to "Create Lesson” page as shown in figure 32.
It is divided into a form and operations section. By filling this form and clicking on
"Create” button, if all the fields are filled, the new lesson will be added to the system
and the administrator will be redirected to "Manage Lessons” page; otherwise, the
system will show a message that says the administrator should fill all the fields and

then submit the form again.

Also, the operations section includes "Manage Lessons” which will redirect the

administrator to "Manage Lessons” page.
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ONLINE GAME BASED SYSTEM

Home » Lessons » Create
50N

Fields with * are required

Game *

Photo *

Choose File

Level *

Manage Lessons

Figure 32. "Create Lesson” page

4.1.1.5 "Manage Tips’ navigation item

"Mange Tips” navigation item redirects administrators to the "Manage Tips” page.

This page contains the table of the tips in addition to operations section which are

shown in figure 33.

]|
b

ID Lessonid Text Admin id
Follow your child's lead
Go slowly
Play it again, Sam
Read your child's signals

7 Manage Tips 5 104 Look at your play space

Figure 33. "Manage Tips" Page
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Each row of the table contains "ID"” number, "Lesson id”, "Text", "Admin id"” and
"Created Date” of each tip in addition to the available actions. These actions are
update (.#") and delete (% ) a tip. "Create Tips” is the only available operation in this

page which is located at the operations section.

When the administrator clicks on update (.#') action, s/he will be redirected to
"Update Tips” page as shown in figure 34. It has a form section and operations
section. The form section contains the current details of the selected tip and can be
updated by changing the values of the fields and clicking on the "Save” button. After
clicking on the "Save” button, if all the fields are filled, the administrator will be
redirected to "Manage Tips” page; otherwise, the system will show a message that

says the administrator should fill all the fields and then submit the form again.

Also, the operations section includes "Manage Tips” which will redirect the

administrator to "Manage Tips” page.

{
»
P

Lessonid *
100
Text *
Your little one may not be able to tell you using words when he's had enough or when he's frustrated. But he has other ways

like using his sounds, facial expressions, and gestures. Reading the signals that precede a tantrum help you know when to
jump in or change to a new activity. Reading his signals can also tell you what activities your child prefers.

Figure 34. "Update Tips” Page
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Within the "Manage Tips” page, when the administrator clicks on delete (% ) action,
an alert will be appeared for the confirmation of this action. By clicking "Yes” on the
confirmation alert, the tip will be deleted from the system. This alert is shown in

figure 15.

Finally, when the user clicks on "Create Tips” operation within the "Manage Tips”
page, s/he will be redirected to "Create Tips” page as shown in figure 35. It is
divided into a form and operations section. By filling this form and clicking on
"Create” button, if all the fields are filled, the new tips will be added to the system
and the administrator will be redirected to "Manage Tips” page; otherwise, the
system will show a message that says the administrator should fill all the fields and

then submit the form again.

Also, the operations section includes "Manage Tips” which will redirect the

administrator to "Manage Tips” page.

Fields with * are required
Lessonid *

100

Text *

Figure 35. "Create Tips” Page
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4.1.1.6 "View Evaluations’’ navigation item

"View Evaluations” navigation item redirects administrators to the "Evaluations”
page. This page is shown in figure 36 and contains grid view of all games and shows
the administrator that does each game evaluated or not. In addition date and time of
the last evaluation of a game will be shown. Also there is a table of all evaluations in

this page.

Each row of the table contains "Game"” unique id, "Name"”, "Evaluations count” and
average of evaluation function for interface, education, content, playability,
multimedia and average of usability mean for each game in addition to the available
actions. The only action on this page is view (£ ) an evaluation of a game.

osvstem P & IR s

= ONLINE GAME

Displaying 1-2 of 2 results

2014-12-08 2014-12-08

12:36:22 &2 15:28:00
® View Evaluations
aying 1-2 of 2 results
Evaluation Avg Avg Avg Avg Avg Avg Mean
Game Name  Count F(i)% Fle)% Flc)% F(p)% F(m)% %
Colors 2 54 51 20 24 29 35 pel
Animals 3 38 20 27 19 8 22 pel

Figure 36. "Evaluations” page
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By clicking on each game in grid view or clicking on view (&) action, the

administrator will be redirected to "View Evaluation” page of selected game as

shown in figure 37. This page is divided into a chart and operations section. This

chart shows the average percentage of all evaluations for each evaluation category

(Interface, Educational, Content, Playability and Multimedia) and usability mean

over a specific game. Also, the operations section includes "List Games” which will

redirect the administrator to "Evaluations” page.

= ONLINE GAME BASED SYSTEM 90 A

ne: Colors

Critical Usability Problem for PHEG

n for PHEG

piitage of Critical Usability Problen

Perce

Content Playability

M Average of all evaluations

List Games

Figure 37. "View Evaluation” page

4.1.1.6 ""Mailbox" navigation item

S0
25 I I . . l
: Interface Educationa

Multimedia

Q admin

Mean

When the user clicks on "Mailbox” navigation item, s/he will be redirected to the

"Inbox” page. This page is shown in figure 38.
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= ONLINE GAME BASED SYSTEM =¥ 'QL admin

Displaying 1-2 of 2 results
Compose

Sender Subject Date and time
Q Inbox [ 0 | m@m.com Re: 1 2013-12-04 15:30:03
B4 Sent Mail m@m.com Re: 1 2013-12-04 15:30:25

Figure 38. "Inbox” page

This page contains a sidebar on left and a container on right. Left sidebar contains
"Compose” button, "Inbox” and "Sent Mail” sub navigation. Also, there is a red
badge beside of the "Inbox” sub navigation item which shows the number of unread
messages. The container of this page is a table of received mails. This table’s
columns are "Sender”, "Subject” and "Date and time” of mails. In order to separate
read mails and unread mails, the color of read mail table rows is shown in white and

the color of unread mail table rows is shown in gray.

By clicking on "Compose” button within "Inbox” page, the user will be redirected to
"Compose” page as shown in figure 39. It contains a form in which the user should
select a receiver user from a dropdown list and fill other fields of the form and click
on "Send” button in order to send a mail. After clicking on the "Send” button, if all
the fields are filled, the user will be redirected to "Inbox” page; otherwise, the system
will show a message that says the user should fill all the fields and then submit the

form again.
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Compose

Subject

I P
Vessage

Figure 39. "Compose” page

Within "Inbox” page, if the user clicks on any row of the inbox table, s’he will be

redirected to "View Mail” page of selected mail as shown in figure 40.

= ONLINE GAME BASED SYSTEM P 4 Tadmm -

= View Mail

From: m@m.com

& Inbox n

B4 Sent Mail

To:admin
Subject: Re: Child user problem

Message:

Lorem ipsum dolor sit amet, consectetur adipiscing elit. sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.

Excepteur sint occaecat cupidatat nen preoident, sunt in culpa qui officia deserunt
mollit

Figure 40. "View Mail” page

This page contains a sidebar on left and a container on right. Left sidebar is same as
"Inbox"” page sidebar and the container of this page shows the contents of the mail.

Mail contents includes "From” field which is the mail sender’s e-mail or username,
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"To" field which is the mail receiver’s e-mail or username, "Subject” field is the
subject of the mail and "Message” is the body of this mail. Also, there is a "Reply”
button on top of this page which the user by clicking on this button will be redirected

to "Compose” page.

"Sent Mail” sub navigation item redirects the user to the sent box of the mailbox.

This page is shown in figure 41.

= ONLINE GAME BASED SYSTEM P A '@;zdmh

Sentbox

Displaying 1-3 of 3 results.
Compose
Receiver Date and time

Subject
& Inbox a expert awd 2013-11-22 01:08:04

B4 Sent Mail m@rm.com asd 2013-11-22 01:28:52

Figure 41. "Sent Mail” page

This page contains a sidebar on left and a container on right. Left sidebar is same as
"Inbox” page’s left sidebar and the container of this page is a table of sent mails. This
table’s columns are "Sender”, "Subject” and "Date and time” of mails. "Receiver” is
the mail receiver’s e-mail or username, "Subject” is the subject of the mail and "Date
and time” is the time of creating this mail. By clicking on each row of the table, the
user will be redirected to "View Mail” page of selected mail.

4.1.1.7 "Profile settings” navigation item

This navigation item will redirect the administrator user to his/her "Profile Settings”
page. This page contains a form in order to give administrator, the ability of
changing his/her username, e-mail address or password. This page is shown in figure

42.
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Email *

admin@adrmin.com

Figure 42. "Profile Settings” page

4.1.1.8 "Log out” navigation item

Administrators can exit from the system by clicking on this navigation item. After
successful logout, administrator users will be redirected to "Login” page.

4.1.2 Expert sub module

When an expert user logs in to the system, this sub module will be executed. Expert
users after logging to the system will be redirected to the "Evaluations” page as

shown in figure 43.

Expert sub module consists of a sidebar on left which is the navigation of this sub
module and a content section on right. The content section will show contents of
each navigation item page. The expert sub module navigation items are "Game

Evaluation”, "Children Activity”, "Assist Requests”, "Mailbox”, "Profile Settings”

and "Logout”. Each navigation item will be described in the following subsections.
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P 4 ] erper

¥ Games Evaluation

2014-12-08
(v | 15:28:00

Figu re 43. "Evaluations” page

4.1.2.1 "Games Evaluation” navigation item

"Games Evaluation” navigation item redirects experts to the "Evaluations” page as
shown in figure 44. This page contains the grid view of all games and shows the
expert that the game is evaluated or not. In addition, date and time of evaluation of a
game will be shown to the expert. By clicking on each game, if the game was not
evaluated before, the experts will be redirected to "Create Evaluation” page;

otherwise they will be redirected to "Update Evaluation” page.

In a same way, "Create Evaluation” page and "Update Evaluation” page contain a
form which includes all the heuristics questions, which are available in appendix A,
as shown in figure 45. Also, answer fields of this form are a dropdown list whose the
options are listed below:

e "I don’t agree that this is a usability problem at all”

e "Cosmetic problem only. need not be fixed unless extra time is available on project”
e "Minor usability problem. fixing this should be given low priority”

e "Major usability problem. important to fix, so should be given high priority”

e "Usability catastrophe. imperative to fix this before product can be released”
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Expert should select answers of questions and then click on "Save” button in order to submit
an evaluation to the system. After clicking on the "Save” button, if all the fields are
filled, the expert will be redirected to "View Evaluation” page; otherwise, the system
will show a message that says the expert should fill all the fields and then submit the

form again.

= ONLINE GAME BASED SYSTEM P o T erpert

Home » Phegs » Create

Fields with * are required

Uses aesthetic and minimalist design *

Choose One v

dont agree that this is a usability problem at all
Cosmetic problem only: need not be fixed unless extra time is available on project
Minor usability problem: fixing this should be given low priority
Major usability problem: important to fix, so should be given high priority
Usability catastrophe: imperative to fix this before product can be released

Choose One v

The uses of text, color and font follow the principles of readability *

Chonse (ine v

Figure 44. "Create Evaluation” page

"View Evaluation” page is divided into a chart and operations section which is
shown in figure 45. This chart shows the average percentage of all evaluations beside
of the percentage of the evaluation of the logged in expert for each evaluation
category (Interface, Educational, Content, Playability and Multimedia) and usability
mean. Also, the operations section includes "List Games” which will redirect the

expert to "Evaluations” page.
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= ONLINE GAME BASED SYSTEM = A ":}n:expem

ation of Game: Colors

Critical Usability Problem for PHEG

100
75
50

Interface Educational Content Playability Multimedia Mean

Percentage of Critical Usability Problem for PHEG

B8 vour evaluation [ Average of all evaluations

List Games

Figure 45. "View Evaluation” page

4.1.2.2 "Children Activity” navigation item
This navigation item redirects the expert user to "Children Activity” page. This page
as shown in figure 46 contains grid view of all registered children; the expert user by

clicking on each child will be redirected to "View Child Activity” page.

= ONLINE GAME BASED SYSTEM P o I expert -

Home » Activities

Displaying 1-3 of 3 result

Children Activity

2 Male 4 Female 2 Male

Figure 46. "Children Activity” page
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"View Child Activity” page is divided into 3 sections: "Timeline”, "Playing Hours

charts” and "Playing Hours by Category charts”.

Figure 47 shows the "Timeline” section of this page. There are three types of
timeline activity which are "Started Playing” (Green Color), "Stopped Playing” (Red
Color) and "Level Completion” (Blue Color). "Started Playing” and "Stopped
Playing” are the time and date of start and stop the playing. Also, "Level
Completion” timeline activity gives the playing game data which are the name of the
game, level, duration of completion and number of wrong answers. In addition,

expert advice and tips section are included to give the parents tips and advices about

a game level.

B '\ '?4 expert!

Game: Colors
Level:

Duration OFf Completion: 8
Number Of Wrong Answe;

@ Experts Tips And Advises

Game: Colors
Level:

Duration Of Completion: 7.726 Seconds
Number Of Wrong Answer: 17

Figure 47. "View Child Activity” page, "Timeline” section

"Playing Hours charts” section includes duration of children playing time (in

seconds) as weekly, monthly and yearly charts as shown in figure 48.
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= ONLINE GAME BASED SYSTEM = X ":i\':emem

ali Playing Time Statistics

25

ali*s Playing Time

Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dac

=& Play Time Per Seconds

Figure 48. "View Child Activity” page, "Playing Hours” section

Also duration of playing time per game category was given as weekly, monthly and
yearly charts in "Playing Hours by Category charts” section which are shown in

figure 49.

= ONLINE GAME BASED SYSTEM = A ":?':emem

ali Playing Time Statistics

25

ali” s Playing Time

-25
Jan Feb Mar Apr May Jun July Aug Sep Oct Nowv Dec

-#- social/emotional ~4- physical & cognitive -~ language development |

Figure 49. "View Child Activity” page, "Playing Hours by Category” section
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4.1.2.3 " Assist Requests”’ navigation item
" Assist Requests” navigation item, redirects the experts to "Assist Requests” page as
shown in figure 50. When parents request for an assist, new requests will appear in

this page. This page contains the table of all the parents requested assists.

Each row of this table contains "ID”, "Parent 1d”, "Child” unique id, game’s "Name”
and "Created Date” of each assist request in addition to the available actions. The

only action on this page is the view (£ ) of an assist request.

= A& ’?_, expert!

F Assist Requesis

Displaying 1-3 of 3 results
[} Parent Id Child Game Createdate

Figure 50. "Assist Requests” page

The expert user by clicking on view (&) action of each assist request will be
redirected to "View Assist Request” page of the selected request assist as shown in
figure 51. This page contains the details of selected assist request in a table beside of
"Reply to sender” button. By clicking on "Reply to sender” button, expert user
redirects to "Compose” page which is described on section 4.1.1.6 in order to answer

the requested assist.
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= [ I\ '?,. expert!

ID

Parent Id

Child

Game Colors

Metadata Dear Expert, Please analyse my child to see why he cannot pass this game thanks, parent

Createdate 2014-01-1013:23:38

Reply to sender

Figure 51. "View Assist Request” page

4.1.2.4 "Mailbox" navigation item

This navigation item is the same as "Mailbox” navigation item which is described
under subsection 4.1.1.6.

4.1.2.5 "Profile Settings”’ navigation item

This navigation item is the same as "Profile Settings” navigation item which is
described under subsection 4.1.1.7.

4.1.2.6 ""Logout” navigation item

This navigation item is the same as "Logout” navigation item which is described
under subsection 4.1.1.8.

4.1.3 Parent sub module

When a parent user logs in to the system, this sub module will be executed. Parent
users after logging to the system will be redirected to the "Manage Children” page as

shown in figure 52.

Parent sub module consists of a sidebar on left which is the navigation of this sub
module and a content section on right. The content section will show contents of

each navigation item page. The parent sub module navigation items are "Manage
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Children”, "Children Activity”, "Request Assist”, "Games Settings”, "Mailbox”,
"Profile Settings” and "Logout”. Each navigation item will be described in the

following subsections.

T
@. m@m.com

¥ Manage Children

Female

Figure 52. "Manage Children” page

4.1.3.1 "Manage Children” navigation item

"Manage Children” navigation item, redirects parents to "Manage Children” page.
This page contains the grid view of registered children in addition to operations
section which are shown in figure 52. Grid view contains the photo, age and gender
of the child. Also, "Add Child"” is the only available operation in this page which is

located at the operations section.

By clicking on each child, parent user is redirected to "Update Child” page as shown
in figure 53. This page contains a form section which the current details of the
selected child is shown and can be updated by changing the values of the fields and

clicking on the "Save” button. After clicking on the "Save” button, if all the fields are
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filled, the parent will be redirected to "Manage Children” page; otherwise, the system

will show a message that says the parent should fill all the fields and then submit the

form again.

=l ?,. mi@m.com

Home » Children = ali » Update

Fields with * are required
Name *

ali

Photo *

Choose File | No file chosen

Age *

® Male  Female

Figure 53. "Update Child” page

Finally, when the parent clicks on "Add Child” operation within the "Manage
Children” page, s/he will be redirected to "Add Child” page as shown in figure 54. It
is divided into a form and operations section. By filling this form and clicking on
"Create” button, if all the fields are filled, the new child will be added to the system
and the parent will be redirected to "Manage Children” page; otherwise, the system
will show a message that says the parent should fill all the fields and then submit the

form again.
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= I\ ?‘ rm@m.com
Home » Children » Create

Fields with * are required

Name *

Photo *

Choose File | No file chosen

Age *

Male © Female

Figure 54. "Add Child” page

4.1.3.2 "Children Activity’’ navigation item

This navigation item is the same as "Children Activity” navigation item which is
described under subsection 4.1.2.2.

4.1.3.3 "Request Assist” navigation item

This navigation item will redirect the parents to the "Request Assist” page as shown
in figure 55. This page contains a form which the parent after selecting a child and a
game from the dropdown list and filling the message text area and clicking on
"Create” Button can request for an assist request from experts. If all the fields were
filled, a new assist request will be added to the system and the page will be refreshed,;
otherwise, the system will show a message that says the user should fill all the fields

and then submit the form again.
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Request Assist Choose Game v

Cheose Child v

Figure 55. "Request Assist” page

4.1.3.4 "Games Settings'’ navigation item

"Games Settings” navigation item will redirect the parent to the "Games Settings”
page as shown in figure 56. The parent after filling the "Limit playing” field and the
checkbox should click on "Save” button in order to set a limit of playing time and
accessing the games of children. If the parent leaves the "Limit playing” field blank
and clicks on "Save” button, the system will consider as there iS no limit of playing
for the kids. After successful submission of the form, the page will be reloaded with

the updated values.

GAME BASED SYSTEM \—ﬁ A ’?“ . m@m.com

Limit playing
minutes per day

20

Figure 56. "Games Settings” page
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4.1.3.5 ""Mailbox" navigation item

This navigation item is the same as "Mailbox” navigation item which is described
under subsection 4.1.1.6.

4.1.3.6 ""Logout’” navigation item

This navigation item is the same as "Logout” navigation item which is described
under subsection 4.1.1.8.

4.2 Game module

Game module is a set of mGBL games which are developed by third-party
developers. In the middleware layer, there is our RESTful Web service which
developers can integrate it to their games. Set of the games which are integrated to

our system are considered as game module.

So that, there is not a particular implementation phase for these games and each
game has its own implementation phase. As an example, we had implemented two
games in order to demonstrate our system. Below, the implementation phases of

these demo games are given in details.

Third-party developers can use the following details beside of the description we

gave on subsection 3.3 in order to integrate their games with our system.

Main screen of our sample games is the "Login” page that the parents can log in to
the system by typing their username and password and clicking on login button as
shown in figure 57. The login procedure is required just for the first time and after
one successful login, username and password of the parent will be saved on the
system and upon next run of the game, the parent will be directly redirected to

"Children” page.
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Figure 57. "Login” page

As we mentioned, after successful login, the parents will be redirected to “Children”
page as shown in figure 58. This page contains the photos of each registered child of
the logged-in parent. From this point, child will be redirected to "Games” page by

clicking on his/her photo as shown in figure 59.

Figure 58. "Children” page
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On the "Games"” page, children by clicking on each game will be redirected to the

“Playing game” page in order to start playing a game which is shown in figure 59.

Figure 59. "Games” page

From this point on, all the activities of the children will be sent to the system

database through the Internet.

One of our sample games is "choose the correct animal”. "Game playing” page of
this game is shown in figure 60. This game is teaching the names of the animals to
children. First, a random animal name sound will be played and children should
choose the correct animal. By taping on a wrong animal, the game will play a sound
which shows the selected answer is incorrect and until the player does not tap on the
correct answer, s/he will not be able to go to the next level. When the child taps on
the correct answer, s/he will be redirected to next level of the game and so on. This
game has 5 levels and each level is harder than the previous one. All the answers and

activities of the children will be monitored by the system through the Internet.
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Figure 60. "Playing game” page

Our other sample game is "choose the correct color”. This game is teaching the
names of the colors to children. First, a random color name sound will be played and
children should choose the correct color. By taping on a wrong color, the game will
play a sound which shows the selected answer is incorrect and until the player does
not tap on the correct answer, s/he will not be able to go to the next level. When the
child taps on the correct answer, s/he will be redirected to next level of the game and

so on. This game has 5 levels and each level is harder than the previous one.
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Chapter 5

COMPARISON WITH RELATED WORKS

When our system is considered, there are no other academic based practical systems
encountered. However, there are some commercial systems as game-based learning
systems for pre-school children. Some of the most popular ones of these are

discussed below.

The first one is "Leo’s Pad” which is an iPad application made by Kidaptive, Inc.
[28], which consists of a series of interactive games aimed at supporting
metacognitive development in pre-school learners. Additionally, the application uses
embedded assessments to customize learning. This app also provides progress report
and skill development report of the children to parents. "Leo’s Pad” application is

shown in figure 61.

Figure 61 . "Leo’s Pad” application [28]
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The second one is "Fit Brains. Sparky’s Adventures!” application made by Rosetta
Stone Inc. [29] which is a timed game that helps improve the children concentration,
problem solving, memory, and visuals. There are mini-games in each of the four
areas mentioned. Additionally, it keeps track of their children progress. "Fit Brains.

Sparky’s Adventures! " Application is shown in figure 62.

Fit Brains presents

DARKY /nf\
ADVENTURES

Performance

Micheile Compare
Q' aZywars
e i<
[ et |
" 1 > ‘F
|
0 verory 51y > T °
0 visua 6 1y >
O Concentration 7_1y >

Figure 62. "Fit Brains. Sparky’s Adventures!” application [29]

The third application called "Learn With Homer” [30] is a learn-to-read app for
children ages 3 to 6 that incorporates drawing, voice recording, stories, songs, and

more, along with more traditional phonics exercises. Parents can also make
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recordings of their children during the process and measuring their progress as they

move through learning. This application is shown in figure 63.

Learn with

& Homer

:l-&?gulllm,,.qw

LEARN TO READ

; ﬂﬂu‘
R o O

STORY TIME il
Figure 63. "Learn With Homer” application [30]

As we compare our system with the mentioned applications above, unlike the others,
the dynamicity of our system that allows the third-party developers to create and

integrate their games to our system is the first advantage of our system.

Also all of the mentioned applications were just focused on evaluation of the player
performance. Our system not only focused on the evaluation of the players’

performance but also focused on the evaluation of the games. Generated reports from
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these evaluations aim us to develop games with more quality in contents and learning
materials in order to improve the knowledge and/or skill development of pre-school

children.

In addition, unlike the other mentioned applications, our system includes an internal
messaging system which connects the parents, experts and administrators with each

other.
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Chapter 6

CONCLUSION

In our study, we faced many general challenges in order to improve the mGBL
systems for pre-school children. Some of these challenges are given as list below:
e Design and implementation of attractive content-rich educational games
which motivate the children to play;
e Selection of an appropriate evaluation method to use in games evaluation
process;
e Selection of an appropriate evaluation method to use in children evaluation
process;
e Selection of an appropriate way of experts’ involvement in the processes of
evaluation of games and children;
¢ Improvement of the parents’ involvement in children playing process;

e Improvement of the communication between parents and experts;

In our study, an online game-based learning system is developed as an mGBL system
for pre-school children by also covering these challenges. Some of the main benefits
of our system are as follows:
e The system contains an online evaluation tool that can be used for evaluating
the usability of the mGBL games to develop more effective mGBL games.
Evaluation can be done over Internet. This will help experts and game

developers to shorten the evaluation time because gathering experts to
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conduct an evaluation process are not an easy task. Also, the evaluation
reports generate automatically by the system in order to reduce time spend for
identification of usability problems,

The system contains expert support service which provides expert’s
assistance to the parents through observation of the children activities by
experts and giving feedback to parents,

The system not only offers detailed tools and charts to track children skill
development and their interests, but also provides recommendations and
guidelines to parents to develop the children knowledge/skill,

In order to overcome the difficulties associated with communication between
parents and experts, an internal messaging system is included. Parents can
directly communicate with the experts and experts can communicate the
requirements and instructions clearly to the parents,

Evaluation methods of the system are derived from academic-based
researches which improves the reliability of the study,

The system provides the ability of limiting daily playing time and limiting the
access of children to new games by parent’s approval to control the children
mobile game playing,

Our system provides a Web service which other third-party developers can
use it in order to integrate their games into our system. Having third-party
game development facility allows our system to expand the variety of games
in itself,

The unity game engine is used as our game engine. The unity game engine

supports many operating systems which are not only the operating systems

88



that used by tablets and smartphones. Therefore, other mobile devices and

desktop computers can also be used in our system.

We would like to bring your notice that we did not encounter any other system which

covers all the features covered by ours.

A number of future considerations can be suggested for this study. The experimental
study could be done on this project for testing the system and making fine-tuning
over it; Pre-production phase evaluation and production phase evaluation of mGBL
also required to be focused on [16, 31, 32]; and other mGBL evaluation methods
based on user success rate [33] and/or observation method [34] could be included in

the system.
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Appendix A: PHEG Sub Heuristics

Table A.1. List of PHEG sub heuristics

Usability | Usability Heuristics — Interface

ull Uses aesthetic and minimalist design

ul2 Maximizes consistency and matches standards

ul3 The uses of space, color and text are according to the principles of screen
design

uUl4 The uses of text, color and font follow the principles of readability

ul5 Ensure appropriate use of standard and propriety control

ul6 The interactivity of the game is suitable to learners level

ul7 The integration of presentation means is well coordinated

ul8 Quality of user interface is acceptable

ul9 Provide specific and self- identified key for specific task (exit, glossary,
main, objective)

ul10 Overall interface of the game is appealing

Usability | Usability Heuristics — Educational

ED1 Clear goal and learning objectives

ED2 The activities are interesting and engaging

ED3 The design and the contents are reliable and proven

ED4 Can be used as self- directed learning tools

ED5 Support for self- learning skills

EDG6 Medium for learning by doing

ED7 Considers the individual differences

ED8 Performance should be an outcome-based

ED9 Offers the ability to select the level of difficulty in games

ED10 Overall interface of the game is appealing
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Usability

Usability Heuristics — Content

COo1 Reliable content with correct flow

CO2 Clear and understandable structure of contents

COos3 Navigation of content is easy and accurate

CO4 Supporting materials are sufficient and relevant (quiz)
CO5 Materials are interesting and engaging

CO6 Players able to understand the learning goal

Cco7 The content is chunk based on topic and subtopic

Cco8 Major and minor topic is differentiate clearly

Usability | Usability Heuristics — Multimedia

MM1 Usage of multimedia elements are acceptable

MM2 Combination of multimedia elements are adequate

MM3 The presentation of multimedia elements are well manage
MM4 Suitability of multimedia elements for specific use

MM5 Not too many multimedia element in one screen

MM6 The use of multimedia elements support meaningfully the text provided
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Appendix B. Controllers

Table B.1. Site controller

Action Name Description

Index Represents base HTML contents
Error Represents error messages
Login Represents login Web page
Logout Handles logout procedure

Table B.2. Admin controller

Action Name Description

Dashboard Represents admin account homepage
View Displays a particular model

Create Creates a new model

Update Updates a particular model

Admin Manages all models

Delete Deletes a particular model

ChartWeekly Generates statistical report charts (weekly)

ChartMonthly

Generates statistical report charts (monthly)

ChartYearly

Generates statistical report charts (yearly)
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Table B.3. Experts controller

Action Name Description

Dashboard Represents expert account homepage
View Displays a particular model

Create Creates a new model

Update Updates a particular model

Admin Manages all models

Delete Deletes a particular model

Table B.4. Parents controller

Action Name Description

Dashboard Represents parent account homepage
View Displays a particular model

Create Creates a new model

Update Updates a particular model

Admin Manages all models

Delete Deletes a particular model

ChartWeekly Generates statistical report charts (weekly)

ChartMonthly

Generates statistical report charts (monthly)

ChartYearly

Generates statistical report charts (yearly)
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Table B.5. Children controller

Action Name Description

View Displays a particular model

Create Creates a new model

Update Updates a particular model

Admin Manages all models

Delete Deletes a particular model

Dashboard Represents child score and statistical reporsts homepage

Table B.6. Game controller

Action Name Description

View Displays a particular model
Create Creates a new model
Update Updates a particular model
Admin Manages all models

Delete Deletes a particular model
Category Lists games categories

Table B.7. Lesson controller

Action Name Description

View Displays a particular model
Create Creates a new model
Update Updates a particular model
Admin Manages all models

Delete Deletes a particular model
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Table B.8. Category controller

Action Name Description

Create Creates a new model
Update Updates a particular model
Admin Manages all models
Delete Deletes a particular model

Table B.9. Tips controller

Action Name Description

View Displays a particular model
Create Creates a new model
Update Updates a particular model
Admin Manages all models

Delete Deletes a particular model

Table B.10. PHEG controller

Action Name | Description

View Displays a particular model
Create Creates a new model
Update Updates a particular model
Admin Manages all models

Delete Deletes a particular model
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Table B.11. Activity controller

Action Name Description

View Displays a particular model
Admin Manages all models
ViewChildren Returns list of children

Table B.12. Assist controller

Action Name Description

Create Creates a new model
Update Updates a particular model
Admin Manages all models
Delete Deletes a particular model

Table B.13. Score controller

Action Name

Description

Create

Creates a new model

Table B.14. Session controller

Action Name | Description

Create Creates a new model
Admin Manages all models
Login opens a session
Logout closes a session
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Table B.15. Settings controller

Action Name Description

Update Updates a particular model

Table B.16. Mailbox controller

Action Name Description

Inbox Lists incoming messages

Outbox Lists outgoing messages

Viewlnbox View a particular incoming message
ViewOutbox View a particular outgoing message
Create Creates a new model

Delete Deletes a particular model
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Appendix C. Views

pkgAdminController )

<<Template>>

dashboard.php

<<Screen>>

<<Template>>
update.php

Home page

<<Screen=>

-

\

AdminController

<<Template>>
create.php

Update Administrator

<<Screen=>

<<Template>>
view.php

Add Administrator

<<Screen>>

AN

<<Template=>
admin.php

View Administrator

<<Screen=>
Administrators management

Figure C.1. AdminController views

pkgExpertController )

<<Template=>
dashboard.php

<<Screen=>

<<Template>>

Home page

<<Screen>>

update.php

S

\

ExpertController <<Template>>

Update Expert

<<Screen>>

create.php

view.php

Add Expert

<<Screen=>

<<Template>>
<<Template=>
admin.php

View Expert

<<Screen>>
Experts management

Figure C.2. ExpertsController views
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pkgParentController )

ParentController

N

<<Template=>
dashboard.php

<<Screen>>

<<Template>>
update.php

Home page

<<Screen>>

<<Template>>

create.php

Update Parent

<<Screen>>

<<Template>>

Add Parent

<<Screen>>

view.php

i

<<Template>>
admin.php

View Parent

<<Screen>>

Parents nanagement

Figure C.3. ParentsController views

pkgChiIdrenControIler)

<<Template>>

<<Screen>>

update.php

N

<<Template>>

Update Child

<<Screen==

create.php

ChildrenController

<<Template>>

Add Child

<<Screen=>

index.php

<<Template>>

Children

<<Screen=>

view.php

W
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View Child

admin.php
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Children management

Figure C.4. ChildrenController views
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pkgGameController )

<<Template>>
update.php

<<Screen>>
Update game

\

<<Template>>
create.php

<<Screen>>
Add game

GameController

<<Template>>
view.php

<<Screen>>
View game

/]

<<Template>>
admin.php

<<Screen>>
Games Management

Figure C.5. GameController views

pkglLessonController )

<<Template>>
update.php

<<Screen>>
Update lesson

N\

<<Template>=>
create.php

<<Screen=>

LessonController

<<Template>=
view.php

Add lesson

<<Screen>>
View lesson

/]

<<Template>>
admin.php

<<Screen>>
Lessons management

Figure C.6. LessonController views
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pkgCategoryController )

CategoryController

<<Template>> <<Screen>>
update.php Update category

<<Template>> <<Screen>>
create.php Create category

<<Template>> <<Screen>>
admin.php Category management

Figure C.7. CategoryController views

pkgTipsController )

\

TipsController

/]

<<Template>> <<Screen>>
update.php Update Tip
<<Template>=> <<Screen>>
create.php Add Tip
<<Template>> <<Screen>>
view.php View Tip
<<Template>> <<Screen>>
admin.php Tips Management

Figure C.8. TipsController views
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pkgPHEGController )

<<Template>>
update.php

<<Screen>>
Update Evaluation

PHEGController

<<Template>>
create.php

<<Screen>>
Game Evaluation

/

<<Template>>
index.php

<<Screen>>
Evaluations

<<Template>=
view.php

<<Screen>>
View Evaluation

<<Template>>
admin.php

<<Screen>>

Evaluations Management

Figure C.9. PHEGController views

pkg ActivityController)

<<Template>>
index.php

<<Screen>>
Children

ActivityController

<<Template>>
view.php

<<Screen>>
View Activity

<<Template>>
Admin.php
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Figure C.10. ActivityController views
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pkgAssistController )

AssistController

<<Template>>
create.php

<<Screen>=
Create Assist

<<Template>>
Admin.php

<<Screen>>

Assists Management

\ <<Template>> <<Screen>>
view.php View Assist
Figure C.11. AssistController views
kaessionControIIer)
<<Screen>>

SessionController

<<Template>>
admin.php

Sessions Management

Figure C.12. SessionController views

pkgSettingsController )

SettingsController

<<Template==
update.php

<<Screen==>
Settings

Figure C.13. SettingsController views
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pkgMailboxController )

MailboxController

<<Template>> <<Screen>>
inbox.php Inbox
<<Template>> <<Screen>>
sentbox.php Outbox
\ <<Template>> <<Screen>>
create.php Compose
<<Template>> <<Screen>>
viewlnbox.php View received Email
<<Template>> <<Screen>>
viewOutbox.php View sent Email

Figure C.14. MailboxController views
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Appendix D. Interactions

pkglogin J

Login Form
<<Screen=> <<Screen=>
Home page Login page - username : String
- password : String
sd Login J
<<Screen>> <<Screen>>
o feek - Home page - Login page

s
| I I
|
!

1: navigate() D"!‘
I

I
I
|
2: login() 2.1: navigate() >

i "
E=m==msmas |
s |
T A I
| 3: lenter login form datal() Dﬂ
4: login() ~ |

L
PE———— gl

Figure D.1. Login dataflow diagram and sequence diagram
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pkglLogout J

<<Screen>>
Home page
sd Logout J
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- Uker - Home page
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Figure D.2. Logout dataflow diagram and sequence diagram
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pkgParent Registration )
<<Form=>>
<qError Registration form
- name : String
- email : String
- password : String
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Registration Page kp-

<<Screen=>
Home page
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Figure D.3. Parents registration dataflow diagram and sequence diagram
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pkgManage Administrators )

<<Screen>> <<Screen>>
Home page Administrators management

o

Administrator

sd Manage Administrators )

% <<Screen=> <<Screen>>
- Home page - Administrators Management

| 1: navigate()
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| :
| I
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< ___________

Figure C.4. Manage administrators dataflow diagram and sequence diagram
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pkgAdd Admini strator)

<<Screen=>
Home page
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*

<<Screen>> -0...
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<<Screen>>

Create Administrator form

<<Form=>>

- username : String
- password : String
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- Error
sd Add Administrator J
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| | | | |
| 1: navigate() ol | | |
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2.1: navigate() el | |
il
fe======== | | |
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Figure D.5. Create administrator dataflow diagram and sequence diagram
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pkgView Administrator )
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Figure D.8. Delete administrator dataflow diagram and sequence diagram
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Figure D.10. Create expert dataflow diagram and sequence diagram
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Figure D.12. Update expert dataflow diagram and sequence diagram
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Figure D.13. Delete expert dataflow diagram and sequence diagram
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Figure D.15. Create parent dataflow diagram and sequence diagram

125



pkgView Parent J

Home page

<<Screen>> <<Screen>>
Parents Management

-0.r

<<Screen>>
View Parent

Parent

:Us
|
|

% <<Screen>>

sd View Expert J

Y - Home page

<<Screen>>

: Experts management

1: navigate() o |
>

2: Experts management()

3: Select Expert()

4: View()

e, ST SR

<<Screen>>
- View Expert

Figure D.16. View parent dataflow diagram and sequence diagram
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Figure D.17. Update parent dataflow diagram and sequence diagram
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Figure D.18. Delete parent dataflow diagram and sequence diagram
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Figure D.19. Manage children dataflow diagram and sequence diagram
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Figure D.20. Create child dataflow diagram and sequence diagram
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Figure D.21. View child dataflow diagram and sequence diagram
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Figure D.22. Update child dataflow diagram and sequence diagram
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Figure D.23. Delete child dataflow diagram and sequence diagram
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Figure D.24. Manage games dataflow diagram and sequenyutjce diagram
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Figure D.25. Create game dataflow diagram and sequence diagram
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Figure D.26. View game dataflow diagram and sequence diagram
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Figure D.27. Update game dataflow diagram and sequence diagram

137



pkgDelete Game J

<<Screen>> <<Screen>>
Home page Games management
Game
sd Delete Game )
% <<Screen>> <<Screen>>
ey - Home page - Games Management

| I I

| 1: navigate() D'_IL
l

|

I

|
2. manage Games() b‘l' 2.1: navigate() T_:_I

I Do oo oo |

Bm—smsm ey |

g |
| 3: Select Game() m

i I

4. delete()
.

Figure D.28. Delete game dataflow diagram and sequence diagram
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Figure D.29. Manage lesson dataflow diagram and sequence diagram
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Figure D.30. Create lesson dataflow diagram and sequence diagram
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Figure D.31. View lesson dataflow diagram and sequence diagram
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Figure D.32. Update lesson dataflow diagram and sequence diagram
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Figure D.33. Delete lesson dataflow diagram and sequence diagram
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Figure D.34. Manage categories dataflow diagram and sequence diagram
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Figure D.35. Create category dataflow diagram and sequence diagram
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Figure D.36. Update category dataflow diagram and sequence diagram
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Figure D.37. Delete category dataflow diagram and sequence diagram
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Figure D.38. Delete category dataflow diagram and sequence diagram
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Figure D.39. Create tip dataflow diagram and sequence diagram
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Figure D.40. View tip dataflow diagram and sequence diagram

150




pkgUpdate Tip J

<<Screen>> <<Screen>> -0 Ti
Home page Tips Management P
<<Form=>>
Update Tip form
<<Screen>> - Stri
Update Tip ko> - name : String
- Update Ok / Error
sd Update Tip J
% <<Screen>> <<Screen>> <<Screen>>
LSS - Home page : Tips management : Update Tip
o T T T
| 1: navigate() | |
>\j | |
2: Tips management() ! : :
2.1: navigate() ) |
>
I d :
T | |
3: Update Tip() ~ |
3.1: navigate() |
FeS—— gl
R R e R e |
4: lenter Tip datal() ' a
il
5: update() |
Ll
—_— gt

Figure D.41. Update tip dataflow diagram and sequence diagram
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Figure D.42. Delete tip dataflow diagram and sequence diagram
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Figure D.43. Manage PHEGs dataflow diagram and sequence diagram
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Figure D.44. Create PHEG dataflow diagram and sequence diagram

154




pkgView PHEG J

<<Screen>> <<Screen>> -0.7 PHEG
Home page PHEG Management
<<Screen>>
View PHEG
sd View PHEG J
% <<Screen>> <<Screen>> <<Screen>>
SUser - Home page : PHEGs management - View PHEG
| | I |
| 1: navigate() .| | |
Ll

] ! !

2: Evaluations management() I : :

>-L‘ 2.1: navigate() | |

gl

____________ 1 |

| |

(Eommmmmm | | |

3: Select Game() S |

|

4: View() |

" 4.1: navigate() Ny

V)
S il
s ssionve e e e S S S S S
L

Figure D.45. View PHEG dataflow diagram and sequence diagram
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Figure D.46. Update PHEG dataflow diagram and sequence diagram
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Figure D.47. Delete PHEG dataflow diagram and sequence diagram
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Figure D.48. Manage activities dataflow diagram and sequence diagram
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4.1: navigate() ~ |
P
PeS——— gl
e
L

Figure D.49. View activity dataflow diagram and sequence diagram
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pkgManage Experts)

<<Screen>> <<Screen>>
Home page Assists management
- O...*I
Assist

sd Manage Assists )

% <<Screen>> <<Screen>>
- Home page - Assists Management

| 1: navigate() D"!‘
l

2: assist()

< ________

Figure D.50. Manage assists dataflow diagram and sequence diagram
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pkgAdd Assist J
<<Screen=> <<Screen>> -0 X
e B Assist
Home page A s Management
\
<<Screen>> <<Screen>>
Add Assist View Assist
<<Form==>
Create Assist form
-game_id:int
- child_id : int
- metadata : int
- Error
sd Add Assist J
% <<Screen>> <<Screen>> <<Screen>> <<Screen>>
User : Home page . Assists management : Add Assist - View Assist
| ! | | | |
| 1: navigate() | | |
1 | | |
2: Assists management() ,x! I l l
> | | |
2.1: navigate() | |
P | !
| | |
< | | !
3: Add Assist() | | |
’_| 3.1: navigate() ~ |
gl i
___________ |
g e s s | |
4: [enter Assist datal() N |
L
|
5: create() J-J |
g 5.1: navigate() |
e
< _________________________________

Figure D.51. Create assist dataflow diagram and sequence diagram
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pkgView Assist J

<<Screen>> <<Screen>> w0 % .
<o 3 Assist
Home page A s Management
<<Screen>>
View Assist
sd View Assist J
% <<Screen>> <<Screen>> <<Screen>>
ke : Home page . Assists management - View Assist
| | I |
| 1: navigate() Rl | |
P>
] | !
. | | |
2: assist() A
> ) | |
2.1: navigate() L |
1
P A EEE— | :
I | |
3: Select Assist() | |
m |
|
4: View() | |
P -
4.1: navigate() |
P
P il
e
L

Figure D.52. View assist dataflow diagram and sequence diagram
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pkgDelete Assist J

<<Screen>> <<Screen>>
Home page Assists management
Assist
sd Delete Assist)
% <<Screen>> <<Screen>>
) - Home page - Assists Management

| 1: navigate() D"!‘
il

|

|

|

| | |
2: Assist() - 2.1: navigate() ﬁ

e o |

<~ ——— |
T 3: Select Assist() }&I

| |

4: delete()
-

Figure D.53. View assist dataflow diagram and sequence diagram
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pkgUpdate Setting J

<<Form>>
Settings form
<<Screen>> <<Screen>> d
Home page Settings - parents_aproval : int
- categories : int
/|\ - limit_playing_time : int
- Update Ok / Error
sd Update Settings J
% <<Screen>> <<Screen>>
sUSar - Home page - Update Settings
| | I
| 1: navigate() - [
Ll
i |
2: Settings() ! |
P> |
IX-L‘ 2.1: navigate() il
R 1 |
| |

Figure D.54. Update setting dataflow diagram and sequence diagram

164



pkgManage Experts)

<<Screen>> <<Screen>>
Home page Inbox/Outbox
= O..,*I
Email
sd Manage Experts )
% <<Screen>> <<Screen>>
- Uker - Home page - Experts Management

| 1: navigate()

2. manage experts()

< ________

—————‘TY—I—Y—
b
Q
=
Y

Figure D.55. Manage Inbox/Outbox dataflow diagram and sequence diagram
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pkgCreate Email J
<<Screen=> <<Screen=> -0.¥ Email
Home page Inbox/Outbox K>
7
/.
<<Screen>> <<Screen>>
Compose <P View Email
7N
<<Form=>
Compose Email form
- receiver: int
- child_id : int
- metadata : String
- Error
sd Create Email J
% <<Screen>> <<Screen>> <<Screen>> <<Screen>>
User : Home page - Inbox/Outbox : Compose : View Email
| T T T T
| 1: navigate() | | | |
Ll
i ! | !
: | | | |
2: Mailbox()
> ) | | |
2.1: navigate() | |
e | |
| | |
o= ] ! | !
3: Compose() ~ | | |
'—| 3.1: navigate() w |
gl i
____________ |
P e | |
4: Jenter Email data/()’ o |
5: create() D, l
¥ 5.1: navigate() |
< _______ I|
S S :
|

Figure D.56. Compose Mail dataflow diagram and sequence diagram
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pkgView Received/Sent Email )

<<Screen>> <<Screen>> -0.r Email
Home page Inbox/Outbox K>
<<Screen>>
View Received EmaillView Sent Email
sd View Expert J
% <<Screen>> <<Screen>> <<Screen>>
SUser : Home page - Inbox/Outbox - View Received Email/View Sent Email
| [ [
| 1: navigate() | |
g | |
. | | |
2: Mailbox() A
P ) | |
2.1: navigate() F |
P [e======= | :
I | |
3: Select Email() S |
|
4: View() Ny |
gl —
4.1: navigate() N
14
e il
s e ST S
L

Figure D.57. View E-mail dataflow diagram and sequence diagram
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pkgDelete Email )

<<Screen>> <<Screen>>
Home page Mailbox/Outbox
Email

<<Screen>> <<Screen>>
- Home page - Inbox/Outbox

sd Delete Email J
U

s
| I
|
!

I

1: navigate() P“!‘ :
i |

|

2: Inbox / Outbox() »J_ 2.1: navigate() ELI
o o oo |
P |
] | |
i 3: Select Email() m
i |
4: delete()
oy

Figure D.58. Delete e-mail dataflow diagram and sequence diagram
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Appendix E. Models

Table E.1. tableName() method

Input

Output

Returns the name of the associated database table

Pre-conditions

Post-conditions

Table E.2. model() method

Input

Output

Returns the static model of the specified Active Record class

Pre-conditions

Post-conditions

Table E.3. rules () method

Input

Output

Returns array of the validation rules for attributes

Pre-conditions

Post-conditions

Table E.4. attributeLabels () method

Input

Output

Returns the array of the attribute labels. Attribute labels are
mainly used in error messages of validation. This method allows

you to explicitly specify attribute labels

Pre-conditions

Post-conditions
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Table E.5. relations () method

Input

Output

Returns array of database objects relations

Pre-conditions

Post-conditions

Table E.6. search () method

Input

Output

Returns an instance of CACtiveDataProvider (Yii Framework’s

class) which gives database records that match the conditions

Pre-conditions

Post-conditions

Table E.7. beforeValidate () method

Input

Output

Boolean

Pre-conditions

Post-conditions

This method is invoked before validation starts

Table E.8. afterValidate () method

Input

Output

Boolean

Pre-conditions

This method is invoked after validation ends

Post-conditions
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Table E.9. defaultScope () method

Input

Output

Returns array of the default named scope that should be

implicitly applied to all queries for this model

Pre-conditions

Post-conditions

Table E.10. encrypt () method

Input

password. String

Output

Returns the MD5 hash of the input

Pre-conditions

Post-conditions

Table E.11. getChild () method

Input

Output

Returns array of children which the user have access

Pre-conditions

Post-conditions

Table E.12. getGame () method

Input

Output

Returns array of games which the user have access

Pre-conditions

Post-conditions
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Table E.13. getReceiver () method

Input

Output

Returns array of mailboxes which the user have access to send e-

mail to them

Pre-conditions

Post-conditions

Table E.14. inboxSearch () method

Input

Output

Returns an instance of CACtiveDataProvider (Yii Framework’s
class) which gives database records that match the conditions

and they are received e-mails

Pre-conditions

Post-conditions

Table E.15. outboxSearch () method

Input

Output

Returns an instance of CACtiveDataProvider (Yii Framework’s
class) which gives database records that match the conditions
and they are sent e-mails

Pre-conditions

Post-conditions
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Table E.16. searchNotEvaluated () method

Input

Output

Returns an instance of CACtiveDataProvider (Yii Framework’s
class) which gives database records that match the conditions

and they are not evaluated games

Pre-conditions

Post-conditions
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Appendix F. Users’ Permissions

Table F.1. List of users’ permissions

User Type

Controller / Action

J01eAsIuIupY

Madx3

JuaJed

Site Controller

Index. Represents base HTML contents

Error. Represents error messages

Login. Represents login Web page

Logout. Handles logout procedure

X | X | X | X

X | X | X | X

X | X | X | X

Admin Controller

Dashboard. Represents home page

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

Chart Weekly. Generates statistical charts (weekly)

Chart Monthly. Generates statistical charts (monthly)

Chart Yearly. Generates statistical charts (yearly)

X | X | X | X | X | X| X]|X]|X

Experts Controller

Dashboard. Represents home page

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

X | X | X | X
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Admin. Manages all models

Delete. Deletes a particular model

Parents Controller

Dashboard. Represents home page

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

X | X | X | X | X

Chart Weekly. Generates statistical charts (weekly)

Chart Monthly. Generates statistical charts (monthly)

Chart Yearly. Generates statistical charts (yearly)

Children Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

X | X | X | X | X

Game Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

Category. Lists games categories

X | X | X | X | X | X

Lesson Controller
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View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

X | X | X | X | X

Category Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

X | X | X | X | X

Tips Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

X | X | X | X | X

PHEG Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

Activity Controller

View. Displays a particular model

Create. Creates a new model
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Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

Assist Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

Score Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model

Session Controller

Create. Creates a new model

Admin. Manages all models

Login. Starts a session

Logout. Stops a session

Settings Controller

View. Displays a particular model

Create. Creates a new model

Update. Updates a particular model

Admin. Manages all models

Delete. Deletes a particular model
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Mailbox Controller

Inbox. Lists incoming messages

Outbox. Lists outgoing messages

View Inbox. View a particular incoming message

View Outbox. View a particular outgoing message

Create. Sends a new message

Delete. Deletes a particular message

X | X | X | X | X | X

X | X | X | X | X | X

X | X | X | X | X | X
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Appendix G. RESTful Web service

Table G.1. Get list of the children

URI /API/children

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message

Table G.2. Get a child’s details

URI /API/children/<child_id>

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message
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Table G.3. Get settings

URI /API/settings/<parent_id>

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message

Table G.4. Get list of the games

URI /APIl/game

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message
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Table G.5. Get a game’s details

URI /APl/game/<game_id>

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message

Table G.6. Get the list of a game’s lessons

URI /APV/lesson/?filter = [ {"property”. "game id", "value”.
<game_id>, "operator”. "="}]

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action

Message String Response message
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Table G.7. Get a lesson’s details

URI [APIl/game/<level_id>

Method GET

Request -

Response JSON

format

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message

Table G.8. Start a session for a child

URI /API/session/

Method POST

Request A JSON object with the following attributes
Name Type Description

Child_id INT Children unique id
Start_session DATETIME Time of starting session
Session_type TINYINT Equal to 1

Response format | JSON

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message
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Table G.9. Stop a session for child

URI |API/session/

Method POST

Request A JSON object with the following attributes
Name Type Description

Child_id INT Children unique id
Start_session DATETIME Time of starting session
Session_type TINYINT Equalto 0

Response format | JSON

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message
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Table G.10. Sending score

URI |API/score/

Method POST

Request A JSON object with the following attributes

Name Type Description

Child_id INT Children unique id

Game_id INT Game unique id

Lesson_id INT Lesson unique id

Time FLOAT Time to finish this level in

Try INT Number of wrong answer in order to pass
the level

Response format | JSON

Response A JSON object with the following attributes

Name Type Description

Success Boolean Indicates successful execution of action
Message String Response message
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Appendix H. Game module

pkgPlay game J

Login Screen

. Children Screen

. Games Screen

=<Scresn==> =<Screen>> -1 Child
Login Screen Children Screen >——
Login Form <Screen>> gy x —

- username : String Games Screen o———————————

_Error | - Password: String
<<Screen=>
Start Game Screen
sd Play game J
% <<Screen== <<Screen== <<Screen== <<Screen==

. Start Game Screen

2.1: navigate()

3.1 navigate()

Ulser
| 1. navigate()
2 Lagin()
S———mmTTT o |
3 Sele
T

4.1 Messagel()

Figure H.1. Sample games’ dataflow diagram and sequence diagram
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