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Abstract: In many areas, technology has facilitated many things, diagnosing diseases, regulating traffic and teaching students in
schools rely on Intelligent systems to name a few. At present, traditional classroom-based education is no longer the most
appropriate in schools. From here, the idea of intelligent e-learning for students to increase their culture and keep them updated in
life began. E-learning has become an ideal solution, relying on artificial intelligence, which has a footprint in this through the
development of systems based on education without a teacher taking into account the individual differences of students. This study
describes intelligent tutoring system for teaching the Data Manipulation Language (DML) Commands Using SQLite to non IT
students to overcome the difficulties they face. The System was built as education system by using the researcher own authoring
tool that based on mobile and web App. The basic idea of this system is a systematic introduction into the concept of Database and
its DML query. The system presents the topic of DML Commands, help student to execute what they are learn from the system
content using the practical part of the system and administers automatically adapted at run time to the student’s individual growth.
The system was assessed by a group of teachers and students and the outcome showed as 91% from the database specialists, 94%
from Diploma students group and 89% from the secondary school students group.
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1. INTRODUCTION

Information and communication technology access grows and gets involved in all aspect of life in the developing countries,
that what gives learning technologies an essential role in the educational systems and creates Intelligent Tutoring System (ITS) for
the strong learning benefits it offers.

The common concept to describe using computers in learning was known as "computer-assisted instruction"(CAl) also as
"computer assisted learning"(CAL).

Unfortunately, the above-mentioned systems have two main flaws:

1- They don't give feedback.

2-They couldn't be individualized for the students.

That meant there is a need for evolution, and the systems did evolve into "Intelligent Tutoring Systems".
ITS is best identified as a computer system that aims to provide immediate and customized instruction or feedback to learners,
usually without requiring intervention from a human teacher.

ITS objective is to enhance the learning ability in an effective manner through the use of multiple computing techniques, which
were designed to interact directly with students and implement tasks that are reserved for human teachers, to assist the students in
many vital fields.

There is no comparison between the number of students that intelligent tutors and human tutors can serve. Moreover, Intelligent
tutoring systems can also provide real-time data to those whose passion is to improve the teaching methods.

According to the huge needs for knowing database science for all humans in all fields of the life and the needs to make learning
database easy and simple. This study provides ITS for teaching SQL commands for none IT students, also it provides in two
Languages Arabic and English.

1.1 STATEMENT OF THE PROBLEM

Database science is one of the most important sciences of the present century that everyone has learned and is no longer limited to
IT students. In order to start learning databases, the learner must download database management system, which is often large in
size and complex or paying great price for these programs also needs to start learning from books or searching for sites through
which to learn and this is not always available to everyone, or he needs to look for a teacher to get the science from.
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The traditional teaching facing many difficulties such as some people learn slowly, with human teachers and there is no sufficient
time, or they don’t have computer or internet connection every time to learn from websites, but many people have smartphone
which makes learning much easier, also shyness, confusion, and fear prevents some students from asking the teacher, furthermore
referring to books of Database are take time and effort and Teachers are not available every time and everywhere.

All the above problems can be solved by the proposed ITS system developed and worked on the smartphones. ITS gives the
students the chance to learn, and students can repeat the lesson and study as many times as they want to be able to understand the
lesson as best they can. Besides, ITS gives students an opportunity to check their understanding using the practical application
system that is within the ITS system, so it shows the extent of the student's understanding of the material study.

In brief, the statement of problem-related to the problem of students in the learning database and the scarcity of detailed
explanations and a comprehensive offline working on smartphones, so we proposed to develop a system based on ITS and works
on smartphones to learn databases.

1.2 OBJECTIVES

The main objective is to develop ITS authoring tool using Java code and Android platform to learn database query.
Based on the above objective, we have some following sub-objectives:
e Minimize the difficulties faced in learning Database DML commands
e Creating the suitable environment for learning SQL commands using smartphones so you can access lessons
everywhere and anytime.
e  Provide ability to learners to repeat the lessons and examples as many times as they want to be able to understand the
lessons as best they can.
e Check the learner understanding using the practical application system.
e Provide a testing system for learners to test their skills.
e Provide Supervision and follow-up on education from a human teacher.

1.3 THE SIGNIFICANCE OF THE STUDY

This study is the first of its kind - according to the researcher - which dealt with the subject of learning databases using
smartphones, and also the researcher provides a complete tool to learn SQL commands on smartphones.

The researcher offers an easy, attractive and comprehensive approach while designing tool to learn databases. The system is going
to bind artificial intelligence and education, which achieves matching of the special needs of each student. Also provides an
experimental environment for coding tutorials.

The system adapts its model according to student’s responses. The student’s privacy is achieved including a level of difficulty
reached, score obtained. The questions, which are posed to the learner are chosen randomly from the system on the level reached.

The system has two apps, one for the human teacher that will be responsible for adding lessons, examples, and questions, monitor
the students level and time spending on the learning for each lesson and monitor student question answers and marks. The other
app will be for students responsible on learning the DML commands, show the lesson examples, answer the questions for each
lesson and they can check their understanding using the practical part of the system, which will be monitored from the teacher
without student’s knowledge.

14 LIMITATION OF THE THESIS
e The proposed system will not be able to generate questions automatically.
e There was some insufficiency in some aspects of the application because of the high cost and need for more time.
e There was a problem with the practical part interfaces due to the small screen of the smartphones
e The system will not work on all smartphones only on Android OS smartphones, so the students have other

smartphones will not get the benefit of the system.
15 RESEARCH METHODOLOGY

This research is based on building authoring tools using ITS to learn Database so the researcher will use PHP, JAVA programming
languages, MySQL, SQL.ite Databases and Android platform technologies for that.

PHP and MY SQL Database will be used to develop the web services and control panel for the teacher side, on the other hand, Java
programming language, Android platform, and SQL.ite Database will be used to develop the mobile application for the student side.
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Then the researcher will be acting as Database lecture so he will collect and organize the lessons, examples, and questions, in order
to build the proposed system.

After completing the development of the system, the researcher will test the tool on a sample of students to measure the efficiency
and effectiveness of the system. After the completion of the collection of notes and feedback and apply these notes and comments,
the system will be valid for public use and can be applied to real students.

2. THEORETICAL BACKGROUND
2.1 INTRODUCTION

In this era, with the significant technology developments the twenty-first century witnessed and still is, and due to the
important involvement of computers in virtual aspects of our lives, like medicine, industry, and education, the engagement of
computers in the educational process has eliminated the dimensions of time and place, nowadays there is no need to travel
thousands of kilometers and waste valuable time to be in somewhere to learn, when it all computerized, besides designing
software’s present effective instruction and guided method and provide education with suitable adapted to student to start the
journey of development.

The most important of which is ITS, ITS is a tutoring system of computer technologies and Al techniques to simplify instructions.
These systems depend on cognitive learning theory, that is interacted with, and concerned in how information is recognized and
handled in a human's memory. They are intelligent systems, know what, how and whom they will teach, based on students'
situations, while traditional education system is concerned with student's attendance, and if they (students) don't understand the
lesson, then the teacher has to repeat it over and over, not to mention preparing of workshops, quizzes, exams and assignments,
which means wasting of time and sources (jobs and salaries for teachers).

One of the main problems is if a student didn't understand, he/she can't repeat the lesson alone at home, it weakens the self-learning
process, but with ITS that problem has been solved. Moreover, ITS is an artificial intelligence that uses the artificial methodology
to develop the so-called computer-based learning systems, and it enhances education as a course of cooperation between tutor and
students, where the tutor tries to present concepts to students.

In general, the tutor is the one controls the procedure. He needs to examine a student's behavior, knowledge, and satisfaction.
Therefore, the tutor has to change the teaching approaches accordingly to suit the subject or lesson and serve the student and the
educational process better, and to achieve that, there are certain points have to be considered, which are:

The suitable level of detail.

The core of explanation.

Cases to interrupt students.

Best ways to intervene and correct mistakes.

One of the best features of Al is that by means of intelligence it elucidates teaching and learning. There is a bond between teaching
methods, tools of computer science, education and psychology, they are complementary components that are jointly and closely
cover the field of Al and education as seen in Figure 1 (Al-Shawwa et. al. 2019).

Intelligent Tutoring Systems

Education = ~s '>." g '-:. .‘

Figure 1: The field of Al and education is grounded in three disciplines: computer science, psychology, and education
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2.1.1 DEFINITIONS

There are many definitions of Intelligent Tutoring Systems, and the following are some of the most important:
Intelligent Tutoring Systems (ITSs) are concerned with the use of artificial intelligence techniques for performing adaptive tutoring
to learners according to what they know about the domain (Sleeman & Brown, 1982).

Intelligent Tutoring Systems (ITSs) are computer-based instructional systems with models of instructional content that specify
what to teach, and teaching strategies that specify how to teach (Wenger 1987, Ohlsson 1987).

The Intelligent Tutoring System (ITS) is a computer system that aims to provide immediate and customized instruction or feedback
to learners, usually without requiring intervention from a human teacher (Psotka, Mutter,1988).

Intelligent tutoring systems (ITSs) are computer programs that are designed to incorporate techniques from the Al community in
order to provide tutors which know what they teach, who they teach and how to teach it(Nwana,1990).

Intelligent Tutoring Systems (ITSs) are computer software designed as combined methods from Artificial Intelligence(Al)
community to deliver expert tutors which recognize the material to teach, the target students and the technique used(Abu Naser,
2016).

And The researcher defines the Intelligent Tutoring System (ITS) as computerized system, which grants immediate learning and
customized notes to students without interference of human teacher.

2.1.2 DEFINITIONS OF AUTHORING SYSTEM

ITS "shell" is a generalized framework for building ITSs, and an ITS "authoring system" (or authoring tool) is an ITS shell along
with a user interface that allows non-programmers to formalize and visualize their knowledge (Murray, 2003)

Authoring System is a program that helps in creating more than ITS with a relatively easy way and provide the experience of
creating ITS without the need of an expert programmer to make it (Naser,2016).

Finally, the researcher can briefly define the authoring system as a computer-based system which allows creating educational
software without the need of programmers.

2.1.3  DEFINITIONS OF SQL AND DML

The Structured Query Language (SQL) is the main programming language designed to manage data stored in database systems
(Silva, Almeida, Queiroz 2016).

Structured Query Language (SQL) is a standard computer language for relational database management and data manipulation. SQL
is used to query, insert, update and modify data. Most relational databases support SQL, which is an added benefit for database
administrators (DBAS), as they are often required to support databases across several different platforms (Techopedia 2018).

Structured Query Language (SQL) is a standard language for storing, manipulating and retrieving data in databases (w3schools
2018).

The databases composed of four main categories of query we can describe it as following(Tutorials Point,2017) :
e adata definition language (DDL), which allows the specification of database schemas, managing tables, and index
structures include CREATE, ALTER, TRUNCATE and DROP query.
e adata manipulation language (DML), which supports operations to retrieve, store, modify and delete data

e adata control language (DCL), which enables database administrators to configure security access to databases as assign
and revoke database rights and permissions. Its main statements are GRANT and REVOKE.

e  Queries are performed using the ubiquitous yet familiar SELECT statement, which is further divided into clauses,
including SELECT, FROM, WHERE and ORDER BY.

A Brief History of SQL (Tutorials Point,2017) :
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e 1970 —Dr. Edgar F. "Ted" Codd of IBM is known as the father of relational databases. He described a relational model
for databases.
e 1974 — Structured Query Language appeared.
e 1978 — IBM worked to develop Codd's ideas and released a product named System/R.
e 1986 — IBM developed the first prototype of a relational database and standardized by ANSI. The first relational database
was released by Relational Software which later came to be known as Oracle.

Why SQL? (Tutorials Point,2017) :

SQL is widely popular because it offers the following advantages:

Allows users to access data in the relational database management systems.

Allows users to describe the data.

Allows users to define the data in a database and manipulate that data.

Allows to embedding within other languages using SQL modules, libraries & pre-compilers.
Allows users to create and drop databases and tables.

Allows users to create a view, stored procedure, functions in a database.

Allows users to set permissions on tables, procedures, and views.

The researcher can briefly define Structured Query Language (SQL) as a database computer language designed for the retrieval
and management of data in a relational database.

2.1.4  DEFINITIONS OF SQLITE

SQLite is an in-process library that implements a self-contained, server less, zero-configuration, transactional SQL database
engine. The code for SQLite is in the public domain and is thus free for use for any purpose, commercial or private. SQLite is the
most widely deployed database in the world with more applications than we can count, including several high-profile
projects(SQL.ite.org,2018).

SQL.ite is an open source embedded relational database. Originally released in 2000, it was designed to provide a convenient way
for applications to manage data without the overhead that often comes with dedicated relational database management systems.
SQL.ite has a reputation for being highly portable, easy to use, compact, efficient, and reliable(Owens, 2006).

And Other researchers defined SQLite as a relational database management system contained in a C programming library. In
contrast to many other database management systems, SQL.ite is not a client-server database engine. Rather, it is embedded into the
end program(Wikipedia,2018).

2.15 DEFINITIONS OF ANDROID APPLICATION

An Android app is a software application running on the Android platform. Because the Android platform is built for mobile
devices, a typical Android app is designed for a smartphone or a tablet PC running on the Android OS.

Most Android apps are uploaded and published on the Android Market, an online store dedicated to these applications.
(Techopedia 2018)

2.1.6  DEFINITIONS OF WEB APPLICATION AND WEB SERVICE
In computing, a web application or web app is a client-server computer program which the client (including the user interface
and client-side logic) runs in a web browser. (Wikipedia 2018).

A Web service is a software service used to communicate between two devices on a network. More specifically, a Web service is a
software application with a standardized way of providing interoperability between disparate applications. (Techopedia 2018).

2.1.7  ARCHITECTURE OF ITS
As illustrated in figure 2 we can identify the basic main four components of the general architecture of an ITS as follows

(Naser,2016):
i) Knowledgebase model.
i) Student model.
iii) Expert model.
iv) Interface model.
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These components interact with each other to accomplish different functions. These components are described in further detail
below:

Student Model

User Interface <—> Expert Model

Student |
Knowledge base

model

|
I

Figure 2: ITS components

2171 KNOWLEDGEBASE MODEL

This model also called the domain model, it is a reflection of other architectures domain models, it simply presents teachings and
materials.

It generates many problems for each lesson, with consideration to individual differences and evaluates the student based on his
response to the problems.

In other words, this model contains rules, concepts and strategies of problem solving within the domain to be tutored, it has many
roles to fulfill, such as: Knowledge source, a standard to evaluate performance and detecting student’s mistakes. It can be bonded
to curriculum, all knowledge elements can be linked together in accordance to pedagogical sequences.

2.1.7.2 EXPERT MODEL

Its strongly linked to student model and Knowledgebase (domain)model, it uses the knowledge about students and the structure of
their tutorial goal to design the pedagogic activity and makes decisions about tutoring strategies and actions, and monitors the
progress of learners then creates a profile of strength and weakness points according to the production rules (known as -
knowledge-tracing).

There are many levels for learning martial, each one has a series of lessons and a question at the end to pass the level, that question
includes an assessment and certain criteria to progress to the next level.
For example, a student has to get more 60% to move to the next level, in case he didn't, he has to re-answer the question again.

2.1.7.3 STUDENT MODEL

The essential component of ITS is the student model, it has to contain as much knowledge as it can about the cognitive and
affective states of a student and his evolution during the progress of learning process. Student model is normally considered as a
dynamic model that executes several functions, mainly:

1- It has to gather explicit data about learners.
2 It has to use these data to embodies students' knowledge and learning process; and

3- The data must be account for by performing some types of diagnosis on the state of the student's knowledge and in terms of
choosing the best pedagogical strategies to provide subsequent domain information to the student.

On the same rhythm, Self (1988) identified six main roles of the student model:

Corrective: to get rid of the student's learning obstacles;

Interactively: to assist in completing the incomplete student knowledge;

Strategic: to assist to initiate huge changes in the tutorial strategy rather than tactical decisions of 1 and 2 above;
Diagnostic: to run diagnoses on bugs in the student's knowledge;

el N
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5. Predictive: to help predict the student's response to tutorial actions;
6. Evaluative: to help assess the ITS or the student

2.1.7.4 USER INTERFACE MODEL

A user interface model It handles the interaction between the user and the system.

Any ITS must has an interface that supports two classes of users: teachers and students.

The student Interfaces has been designed for the student to interacts with the system through which is he can log into the system,
add/modify lessons, exercises, answers, initial information about the student. etc.

The student interfaces has been designed for the student to interact with the system through which chooses a lesson from the list of
lessons, displays tests for each lesson, the system displays the first difficulty level of the test questions randomly. If the student
answered on all questions of the first level, the system moves the student to the next level of difficulty automatically. etc.

2.1.8 HISTORY OF ITS

All ITSs share the same goal: to provide tutorial services that support learning. That being said, they show a vast variety of ways to
conceptualize, design and develop these services. Efforts in this direction first began in the 1960s and *70s, with the development
of what was called Intelligent Computer-Assisted Learning (ICAI) by Carbonell (1970). The term “Intelligent Tutoring Systems”
was coined by Sleeman and Brown in their volume of the same title (1982). The first ITS conference (1988) provided an
opportunity to share and consolidate ideas, and it evolved into a biannual conference with full proceedings.

In 1990, 20 years after its birth, the field had passed its infancy and could reflect on the first generation of contributions, as
evidenced by two publications that appeared in that year: an overview of the field (Nwana 1990) and a position paper (Self 1990).
In 2008-2009, a generation later, further evolution is described in two volumes: one that reflects the latest developments (Woolf et
al. 2008) and one that provides a broad, in-depth survey of the ITS field (Woolf, 2008). These landmark publications will guide our
description of a field that has been growing for three generations. (Nkambou, Mizoguchi2010).

Developments and changes of Intelligent Tutoring System can be summarized throughout history as shown in table 1:

Table 1: the summary of the history of ITS

Event Date By
tutorial services that support learning called first began in the 1960s Carbonell (1970).
Intelligent Computer-Assisted Learning (ICAI) and *70s
The term “Intelligent Tutoring Systems” 1982 Sleeman and Brown
The first ITS conference , provided an opportunity to 1988 Group of researchers
share and consolidate ideas interested in ITS
the first generation of contributions , 1990 Nwana 1990,
two publications that appeared in that year Self 1990
further evolution is described in two volumes In 2008-2009 (Woolf, 2008)

2.2 ADVANTAGES AND BENEFITSOF ITS

Intelligent tutoring systems can:

1. Always and at any-time available.
2. It can provide a real-time data for developers who are looking to improve teaching methods.
3. Minimize student’s dependence on human tutors
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4. Help students to understand the curriculum better, by giving them first the chance to explain their knowledge, then
response accordingly
5. Create individualized programs due to individual differences.
6. Achieve higher scores than any traditional systems test, especially for special education students and non-native English
students.
7. Provide instant feedback, hints-on-demand, and enhance mastery learning.
2.3 STuDY COMMUNITY
The study community consists of all those interested in learning databases, whether they are specialized in field of information
technology or others.

3. LITERATURE REVIEW

» The study of ( Bakeer et al., 2019) An Intelligent Tutoring System for Learning TOEFL

An e-learning system is increasingly gaining popularity in the academic community because of several benefits of learning
anywhere anyplace and anytime. An Intelligent Tutoring System (ITS) is a computer system that aims to provide immediate and
customized instruction or feedback to learners, usually without requiring intervention from a human teacher.(ITSB) is the tutoring
system Builder Which designed and improved to help teachers in building intelligent tutoring system in many fields. In this paper,
the authors have presented an example and evaluation of building an intelligent tutoring system for teaching TOEFL using ITSB
tool.

» The study of (Al-Shawwa et. al, 2019) An Intelligent Tutoring System for Learning Java

Java is one of the most widely used languages in Desktop developing, Web Development and Mobile Development, so there are
many lessons that explain its basics, so it should be an intelligent tutoring system that offers lessons and exercises for this language.
Why tutoring system? Simply because it is one-one teacher, adapts with all the individual differences of students, begins gradually
with students from easier to harder level, save time for teacher and student, the student is not ashamed to make mistakes, and more.
In this paper, the authors describe the design of an Intelligent Tutoring System for teaching Java to help students learn Java easily
and smoothly. Tutor provides beginner level in Java. Finally, we evaluated our tutor and the results were excellent by students and
teachers.

» The study of(Albatish et. al., 2018). ARDUINO Tutor: An Intelligent Tutoring System for Training on ARDUINO.

This research aims to help students overcome the difficulties they face when dealing with the Arduino platform by describing the
design of a smart desktop Tutorials system. The main idea of this system is a systematic introduction to the Arduino platform. The
system shows Arduino printed circuit boards that can be purchased at low cost or assembled from freely accessible packages; and
an open source development environment and a library for the Arduino platform. The system adapts to the individual progress of
the student. The system works as a special tutor that treats students according to their level and abilities. The evaluation of the
system was applied to professionals and non-professionals in this field and the results were good.

» The study of (Al Rekhawi et. al., 2018). An Intelligent Tutoring System for Learning Android Applications Ui
Development

In this research, the authors describes the design of a web based intelligent tutoring system for teaching Android Applications
Development to students to overcome the difficulties they face. The basic idea of this system is a systematic introduction into the
concept of Android Application Development. The system presents the topic of Android Application Development and administers
automatically generated problems for the students to solve. The system is automatically adapted at run time to the student’s
individual growth. The system provides obvious support for adaptive demonstration constructs. An initial assessment study was
done to examine the effect of using the intelligent tutoring system on the performance of students enrolled in Smartphone
Applications Development in the University College of Applied Sciences, Gaza. The results showed a positive impact on the
evaluators.

» The study of(Hamed et. al., 2017). Intelligent Tutoring System Effectiveness for Water Knowledge and Awareness

In this research, the Intelligent Tutoring System was adopted as a platform in linking the complex Technological fields for
obtaining information smoothly, and highlighting the importance of water issues and in the Gaza strip. In the light of the absence
and inability of the formal education system to raise awareness of the water crisis and its consequences on the daily life of the
Gazans, the Intelligent Tutoring System has been utilized to disseminate knowledge and enhance awareness of water problems. The
ITS aims to embrace a new water conservation practices and ensure the sustainability of fresh water. Basically the software of the
tutoring system is used to create a program which could be easily used by the public population and specialists in the water field.
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» The study of(Al-Bastami et. al., 2017). Design and Development of an Intelligent Tutoring System for C# Language

In this research, the authors aims to help students learn C# programming language using Intelligent Tutoring System. This tutor
was developed using ITSB authoring language in order to help the students learn programming professionally and make the
learning process very pleasing. A knowledgebase using ITSB authoring language style was used to represent the student’s work
and to give him/her tailored feedback and support to the students.

» The study of (Hamed et. al., 2017). An intelligent tutoring system for teaching the 7 characteristics for living things.

In this research, the authors aim to help students learn the science for 7th grade. The

ITSB was used in designing and developing the intelligent tutoring system for learningthe science for 7th grade where the ITS help
students in explaining to them the characteristic of living things.

» The study of(Weber and Prusilovsky, 2016). ELM-ART -An interactive and intelligent Web-based electronic textbook.
Web-based Intelligent Tutoring System was designed for teaching students LISP programming. It joins intelligent educational
system with electronic textbook program in a sole environment in which the student can extend and deepen formerly acquired
knowledge. It was used as an intelligent interactive electronic textbook on LISP logic programming.

» The study of(Mahdi et. al., 2016). An intelligent tutoring system for teaching advanced topics in information security

In this research, the authors aim to help students Advanced Topics in Information Security in the faculty of Engineering and
Information Technology at Al-Azhar University in Gaza.

These intelligent tutoring systems enable the students study the course and solve related problems. An evaluation of the intelligent
tutoring systems was carried out and the results were positive.

» The study of(Alhabbash et. al., 2016). An Intelligent Tutoring System for Teaching Grammar English Tenses

In this research, the authors aim to help students learn English grammar easily.  The authors describe the design and the
development of the Intelligent Tutoring System for teaching English language grammar. The ITS system presents all topics of
English grammar and generates a set of questions automatically for each topic for the students to solve. The ITS system adapts with
all the students individual differences and gradually increase the difficulty level. The intelligent tutoring system was presented to a
set of students of all age to test it and to see the impact of the system on the students. The results showed a good satisfaction of the
students toward the system.

» The study of(Garcia et. al., 2016)Intelligent tutoring system to integrate people with down syndrome into work
environments.
Multiple staged project was develop using the ITS in order to integrate people with Down Syndrome into work environment.

3.1 Comments about previous studies

Through looking in the previous studies, I discovered that the design of the Intelligent Tutoring Systems were used for a diversity
of matters and the previous studies aforementioned aimed to use ITS in many fields such as programming language (Java), TOFEL,
water awareness, Science, Mathematics and Learning English grammar.

My thesis is different from the previous studies in its goal that it employs the ITS in Data Manipulation Language (DML)
Commands Using SQL.ite as a design that uses web and mobile app and to overcome the obstacles students face when learn data
manipulation language commands using SQL.ite.

4. DESIGN AND DEVELOPMENT OF PROPOSED SYSTEM
4.1 Overview of the Proposed System

The proposed system is one of the educational systems that use smart education systems tools, which targeted all those interested in
learning databases whether they are specialists in IT or otherwise. The proposed system works in two parts, one is an application
for Android smartphones, and the other is an application on for Web Pages.

And as the traditional educational process consists of two parties (student and teacher), the proposed system presents the
educational process through three parties: the learner, smart tutor (the system) and the teacher, who acts as supervisor of the system
through specific functions.

The system provides services to the student through the smart phone application, where the system provides a series of lessons with
a set of illustrative examples. The lessons include all educational levels of the database course, the system also includes a set of
short and long tests to examine the comprehension and progress of a student in the educational process, and provides an
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experiential environmental system for the student to examine the concepts and commands of the databases so that he is ultimately
able to comprehend what is a database, its role, use and orders it provide. Thus, the system covers the theoretical and practical side
of the educational process.

The other side of the educational process is the teacher, he deals with another application that works on Web Pages. The teacher
manages and controls through this application the educational material for the databases, where he adds lessons and examples as
well as short and long tests and quizzes, where he sends notifications to students to be submitted to. Thus, and through the system,
the teacher can study students' behavior and the progress of comprehension of each of them, and observe the period of time spent
in the educational process of each student.

The researcher designed the interfaces of the system in an easy, attractive and interactive manner to fit the subject of education and
the suitability of the devices that area part of the system.

4.2 AUTHORING TooL USeD

ITUTSYS is the name of the authoring tool that the researcher builds it and use it to build the proposed system.

ITUTSYS is supporting two languages (English and Arabic) and easy to manage throw the student Ul screens using mobile app
and the Teacher Ul screens using web browser.

The ITUTSYS implemented in PHP language to build the control panel for the teacher, and JAVA language to build the app for the
student.

Domain experts can smoothly use ITUSYS to design ITS, and they don’t need any programming to build his own ITS.

4.3 Architecture of the proposed ITS system

A typical ITS have four fundamental models: Knowledgebase model, Student model, Expert Model and user interface model.
The proposed system uses the identical architecture of ITS. The proposed ITS system used our own ITS builder( ITUTSYYS).

431 KNOWLEDGEBASE MODEL

The domain model adds the topics format in a systematic way. the topics may contain lessons, examples, questions and exams, All
necessary parts ,items and resources to tutor and user are kept in the domain model . This model handles several important subjects
of concern in the system for DML commands. The topics that intelligent tutoring system covers are:
» Introduction to SQL
This topic helps students to understand and know what is SQL? Definition and understanding the Basics of the
RDBMS(Relational database Management System), and Types of SQL commands: DDL, DML, DQL, DCL.
» Manipulating Data Using DML.
This topic give an overall overview of data manipulation, This manipulation involves how to insert data into database
tables, retrieve existing data, delete data from existing tables and modify existing data
» Inserting Data (Insert Commands)
This topic will detailed describe the INSERT statement , and help students to understand how to perform INSERT
statement into a table ,This statement will be with default column list or enumerated column list.
» Retrieving Data (Select Commands)
This topic will detailed describe the SELECT statement, starts with how to execute a basic SELECT statement and ends
with list the capabilities of SQL SELECT statements.
» Restricting , Filtering and Sorting Data
This topic will cover the restricting, sorting ,filtering and Limiting the rows that are retrieved by a query, it will describe
The WHERE clause, Boolean logic and additional WHERE clause features (IN, BETWEEN, IS NULL/IS NOT
NULL).finally will help student to know how to sort the rows that are retrieved by a query using ORDER BY clause in
ascending or descending order, based on one or more columns.
» Reporting Aggregated Data. Using the Group Functions
This topic Explains and Identifies the available group functions, it Describes the use of group functions such as COUNT,
SUM, MIN/MAX, AVG and help students to understand how to use the pervious function. Also it will help him/her to
group data by using the GROUP BY clause and explain how to Include or exclude grouped rows by using the HAVING
clause.
» Displaying Data from Multiple Tables
This topic covers the JOIN clause that helps students to Write SELECT statements to access data from more than one
table .
» Deleting Data (Delete Commands)
This topic covers Delete statement ,its help students to understand and perform the Deleting rows from a table, also he/she
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will be able to perform restricting in this topic to delete some rows.
» Update Data (Update Commands)
This topic covers Update statement ,its help students to understand how to update data rows of table, also he/she will be
able to perform restricting in this topic to update some rows .

432 STUDENT MODEL

This model contains a student's personal information, like: Name, e-mail address, phone number, and personal photo .

These information are obtained when the student creates a new account through the maobile application or when the teacher adds a
student from the control panel, as well as fundamental information related to the student's education level such as: the current level
of the student, the level of difficulty that the student managed to access in each lesson, the number of exams the student has been
submitted to, the results and answers of the exams for the student, the final grade, the student's grades, and the level of progress of
the student in the educational process.

433 EXPERT MODEL

This model explains how the student interacts with the system, once he/she has logged in to the system, the system will display a
list of lessons for the student to choose the targeted lesson, after studying the lesson, the student will submit to the exam, where the
system will be able to study the student’s behavior to ensure his understanding of the comprehensive lesson.

When the student wishes to submit to a test for the lesson, the system will randomly create a list of questions which were added
previously, in accordance to the level of difficulty for the student.

If the student manages to get a 75%, the system will increase the difficulty level for that lesson. If the student gets between 50%
and 75%, the system will prepare a list of other random questions of the same difficulty level for the student to start answering. But
if he gets less than 50%, the system will close the test interface and redirect the student to the lesson again to re-understand and
assimilate.
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Figure 3: expert model adaption to user level

43.4 INTERFACE MODEL

The user interface has two sections:-
1- Teacher interface :
e Figure 4 is showing the admin login interface that he/she will be able to enter his/her username and password then press
login button to check if username and password correct and he/she has authority to login so the system will log him/her in
to manage it.

e Figure 5 is showing forget password interface that help admin to recover his/her password using email. He/she will enter
email then press submit button that will send private message to his/her email containing link that help him/her to change
password (write a new password).

e Figure 6 is showing the add new student interface that give the teacher the ability to add new student to system by
entering the basic information for the student such as student name, unique email,unique mobile, password, pic and the
gender then he will press submit to create a profile for the student if the student is not resisted to system before using his
email and mobile .
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Figure 7 is showing the interface that allows the teacher to display and manage students. He/she can filter students by
name or by registration date, also he can manage student such as removing student, edit student profile, enable or disable
student from entering the system.

Figure 8 is showing the interface that helps the teacher to add new Lesson to the system by filling the lesson title, content
and resources such as video from YouTube and attachment file then press submits to add the lesson to system.

Figure 9 is showing the interface that allows the teacher to display and manage Lessons. He/she can filter lessons by
keyword or by adding date.

Figure 10 is showing the interface that allows the teacher to manage Lessons resources and content. He/she can choose
what a management situation he/she need to do such as editing the lesson title, content, video, attachment or he/she can
choose examples to manage the lesson example ,choose questions to manage lesson questions , delete the lesson , and
finally he/she can sent the lesson to archive .

Figure 11 is showing the interface that helps the teacher to Update the Lesson content and title, video from YouTube and
attachment file then press submit the changes.

Figure 12 is showing the interface that allows the teacher to display and manage lesson examples. He/she can filter
lessons by keyword or by adding date. And he/she have the ability to choose action to do such as edit, delete, or archive
the example.

Figure 13 is showing the interface that that gives the teacher the ability to update the lesson example content, title, video
from YouTube and attachment file then press submits the changes.

Figure 14 is showing the interface that allows the teacher to display and manage lesson question. He/she can filter
question by keyword or by adding date. And he/she have the ability to choose action to do such as edit, delete, or archive
the question.

Figure 15 is showing the interface that helps the teacher to add new test to the system by filling the test title, and then
press submit to add the lesson to system, after that he/she will be able to move the test help him to manage the test
questions as explain in Figure 16 .

Figure 16 is showing the interface that allows the teacher to display and manage tests. He/she can filter test by keyword or
by adding date. And he/she have the ability to choose actions explained in Figure 17.

Figure 17 shows the actions that the admin can be do, When he press on action button beside the test row there is a
dropdown list appear as shown in the figure that help admin to choose what he want to do for the test such as edit the test
title or duration, he can choose questions to enter to test question page that allow him to manage question test, delete the
test, or he can close the dropdown list.

Figure 18 is showing the interface that that gives the teacher the ability to update the test title ,duration ,or he can enable
or disable the test to make it visible to student or not then press submit the changes.

Figure 19 is showing the interface that allows the teacher to display and manage test questions. He/she can filter questions
by keyword or by adding date. Also he/she can press to button above called (New Question) to move to new interface that
help him/her to add new Question as show in figure 20,and he/she have the ability to choose action to do for the question
such as edit, delete, or archive the question .

Figure 20 is showing the interface that helps the teacher to add new question to test , this question contain from question
text and the choices for the question, taking into consideration that the first choice is the correct answer , moreover that
the teacher can press to button carries plus icon to add more options and choices to the question .

www.ijeais.org
69


http://www.ijeais.org/

International Journal of Engineering and Information Systems (1JEAIS)
ISSN: 2000-000X
Vol. 3 Issue 3, March — 2019, Pages: 57-92

Figure 21 is showing the interface that allows the admin to display and manage the overall system admins. Moreover
he/she have the ability to choose action to do for someone of them such as edit, delete, or block according to his
privileges.

Figure 22 is showing the option that gives the ability to admin to add another admin to system according to his privilege
by entering his email and send him invitation to system to complete his registration after that he can manage the system.

The student interface is a smartphone interfaces, it conveys all the commands of teaching process, and these commands
differ with user’s performance level.

Figure 23 shows first interface for the app contains the system logo, after three seconds it will move to login screen or to
home page according to student login statues.

Figure 24 shows the student login interface that will appear if the student is not logged in before to the system, this screen
contains many options for the student such as he/she can press to signup button in Arabic version called(¢¥) Ja) then
he/she will move to page that help him to signup and create a new student profile ,or he can press to forget my password
in Arabic version called (usa) 4als cuwsi) then he/she will move to page that help him to change his password according to
some authenticating process .

Figure 25 shows signup interface that help the user to create his profile to give him the ability to login to system after
he/she fill the information required such as email, user name, mobile number ,gender , Date Of birth , Address , password
and upload his picture then he/she press to signup button called in Arabic version (J:3) to create his profile as a new
student to start his/her educational tour.

Figure 26 shows the home interface that displays the lessons in the center of interface and contains a tab in the bottom of
the screen that contains main 4 tabs (home, exams, my profile and more) in Arabic version named Sequentially from left
t0 right(dsi ) cliaial) lua y3al) | if the student press to exams tab the system will display the exams and give the
student the ability to check if there is a new exam to start ,but if he press to my profile tab the user basic information will
be displayed and gave him/her the ability to change his password, also he can press the last tab that called more he/she
will show some options such as display the app settings , notifications , exam grads, and contact with the teacher , etc.

Figure 27 shows the options of the lessons will be displayed if the user pressed to lesson name these options show the
lesson video, explanation, examples, exams, load the lesson attached file or start practical part of the system to try the
statements he/she understood from the lesson.

Figure 28 shows the student basic information interface that help the student th change his/her password form it.

Figure 29 shows the Lesson Explanation interface that Explain in detail the overall lesson with some examples for the
lesson.

Figure 30 shows the Lesson examples interface that Explain in a lot of examples for the lesson.

Figure 31 shows the screen that will be appear if the student choose to download lesson attachment file, that the progress
bar will be displayed to show the percentage downloaded size from the file.

Figure 32 shows the Practical part of the system to display all retrieved data from table with the ability to color the words
with red if the student write the sentence in error way , also the student can insert , edit and delete rows from/to the table
at this part moreover he/she can press to rebuilt the database again button called in Arabic version (bl 322 £ sile ) to
remove all changes that the student made on the data base and rebuilt it again .

Figure 33 shows the Practical part of the system to select and display rows with using where clause that display the rows
matches used conditions inner to Where clause.
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4.3.5

Figure 34 shows the Practical part of the system to delete some row matches used conditions inner to Where clause.

SCREEN CAPTURES

These are some screen samples for the proposed ITS system.
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Figure 27 lesson options interface Figure 28 Student profile screen
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The SQL INSERT INTO Statement

The INSERT INTO statement is used to insert new records in a table,
INSERT INTO Syntax

It is possible to write the INSERT INTO statement in two ways.The first way specifies
both the column names and the values to be inserted:

INSERT INTO table_name (column1, column2, column3, ...)

VALUES (value1, value2, values, ...);

Figure 29 Lesson Explanation Interface

""_. = 1 ] 1 .'J ‘[\P'A

INSERT INTO Customers (CustomerName, ContactName, Address, City, PostalCode,
Country)
VALUES ('Cardinal’, 'Tom B. Erichsen', 'Skagen 21, 'Stavanger’, '4006', 'Norway’),

53535

Figure 30 Lesson Examples Interface
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Figure 31 Download the lesson attachment file
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Figure 32 Practical part of the system to display all data interface
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Figure 33 Practical part of the system to display some row interface
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Figure 34 Practical part of the system to delete some row interface
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5. EVALUATION AND RESULT DISCUSSION

5.1 SYSTEM EVALUATION

The role of system evaluation is to measure the application's quality which indicates its effectiveness, efficiency and user
satisfaction of the performance of the application. Usability evaluation considered to be a vital part of the system development
process, a set of questions have been founded for the purpose of evaluating ITS by those interested in the effectiveness of using
ITS for DML commands Using SQL.ite.

The proposed ITS system has been presented to 3 groups of concerned people, the 1st one includes 3 Database specialists.2nd
group includes 20 Diploma students enrolled in Software and databases at University college of applied science (UCAS) in Gaza
(Divided into two groups of students based on gender - the number of male students is 14, and the number of female students is 6).
3rd group includes 15 secondary school students (Divided into two groups of students based on gender - the number of male
students is 8 and the number of female students is 7).

Each group was asked to give evaluation to the system and to fill the questionnaire, which was prepared by the researcher and
approved by his supervisors.

The results of the first group are in Table 2 and Figure 35, as for the second group, the results are shown in Table 3 and Figure 36.
Finally, the results of the third and last group and are shown in Table 4 and Figure 37.

5.2 RESULTS OF DATABASE SPECIALISTS GROUP:

Table 2 indicates the questions and their average percentages. Figure 35 presents a bar chart of questions and their
percentages.
Table 2: Results of questions asked Database specialists

S.N. Question Average%
1 It is easy to use Intelligent Tutoring System 97%
0

2 It is excited Intelligent Tutoring System 88%

3 It is very useful Intelligent Tutoring System 98%

4 The Intelligent Tutoring System questions are suitable 87%
for students

5 The topic that the Intelligent Tutoring System explains 90%
is important

6 The use of the Intelligent Tutoring System compensates 87%
the student for attending lectures

7 Intelligent Tutoring System has a high quality 90%

8 Intelligent Tutoring System helps to understand more 96%
scientific material

9 Intelligent Tutoring System makes curriculum easy to 92%
learn

10 I recommend using the Intelligent Tutoring System for 93%
other curriculums

11 | Intelligent Tutoring System can be used as an aid tool 99%
with the curriculum

12 Intelligent Tutoring System doesn’t need many 75%
improvements

www.ijeais.org

85


http://www.ijeais.org/

International Journal of Engineering and Information Systems (1JEAIS)
ISSN: 2000-000X
Vol. 3 Issue 3, March — 2019, Pages: 57-92

Results of questions asked to the Database specialists
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Figure 35: The results were obtained by the Database specialists

5.3 RESULTS OF DIPLOMA STUDENTS GROUP:

Table 3 indicates the questions and their average percentages. Figure 36 presents a bar chart of questions and their
percentages.

Table 3: Results of questions asked to Diploma students at UCAS in Gaza

S.N. Question Average% Average%
Male Female
1 It is easy to use Intelligent Tutoring System 95% 97%
2 It is excited Intelligent Tutoring System 90% 92%
3 It is very useful Intelligent Tutoring System 98% 98%
4 The Intelligent Tutoring System questions are suitable 89% 93%
for students
5 The topic that the Intelligent Tutoring System explains 95% 95%
is important
6 The use of the Intelligent Tutoring System compensates 90% 92%
the student for attending lectures
7 Intelligent Tutoring System has a high quality 93% 91%
8 Intelligent Tutoring System helps to understand more 95% 97%
scientific material
9 Intelligent Tutoring System makes curriculum easy to 94% 96%
learn
10 I recommend using the Intelligent Tutoring System for 99% 99%
other curriculums
11 99% 99%
Intelligent Tutoring System can be used as an aid tool
with the curriculum
12 Intelligent Tutoring System doesn’t need many 80% 86%
improvements
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Figure 36: The results were obtained by the Diploma students at UCAS group

5.4 RESULTS OF SECONDARY SCHOOL STUDENTS GROUP:

Table 4 indicates the questions and their average percentages. Figure 37 presents a bar chart of questions and their
percentages.

Table 4: Results of questions asked to secondary school students

S.N. Question Average% Average%
Male Female
1 It is easy to use Intelligent Tutoring System 94% 90%
2 It is excited Intelligent Tutoring System 86% 88%
3 It is very useful Intelligent Tutoring System 94% 95%
4 The Intelligent Tutoring System questions are suitable 80% 87%
for students
5 The topic that the Intelligent Tutoring System explains 83% 75%
is important
6 | The use of the Intelligent Tutoring System compensates 87% 84%
the student for attending lectures
7 Intelligent Tutoring System has a high quality 90% 90%
8 Intelligent Tutoring System helps to understand more 94% 92%
scientific material
9 Intelligent Tutoring System makes curriculum easy to 92% 90%
learn
10 I recommend using the Intelligent Tutoring System for 95% 97%
other curriculums
11 96% 96%
Intelligent Tutoring System can be used as an aid tool
with the curriculum
12 Intelligent Tutoring System doesn’t need many 78% 80%
improvements
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Figure 37: The results were obtained by secondary school students group

When evaluators evaluate the proposed ITS, they are required to the proposed system, then give their feedback on the system by
filling the twelve questions questionnaire mentioned above. That is how efficiency, effectiveness and satisfaction are measured,
and the results were promising and it was very positive as follows:

The total result of database specialists group is 91%, the total result of Diploma students group is 94%, and the total result of
secondary school students group is 89%.

6. CONCLUSION

In this study, the Intelligent Tutoring System’s theory and architecture have been described.

An Authoring tool and Intelligent Tutoring System (ITS) was designed and developed for enhancing the knowledge of the
Database science for the non IT students .The ITS system addressed a lot of information’s about the database science and in details
explains the concepts of DML query.

The proposed ITS system was presented to three groups: Database specialists, Diploma students enrolled in Software and
databases at University college of applied science (UCAS) in Gaza, and secondary school students to test the system and give their
feedback through filling a questionnaire. The outcomes of the evaluation are presented as 91% from the database specialists, 94%
from Diploma students group and 89% from the secondary school students group, so we can say that the evaluations were
promising.

6.1 FUTURE WORK

For future work, we are planning to convert the authoring tool to become more flexible and easy for all subjects and domains not
just databases, to expand the system to applicable fields to the domain of learning, such as Law, Public Service, Health, and others.
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