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Abstract. There are many different designs for eLearning on the Internet. The
static webpage design can only provide fixed learning materials. The dynamic
webpage design can change the page data depending on the students’ input. The
intelligent webpage design records students ‘learning results for their knowl-
edge level analysis and provides sequence and format to test the students for
practicing and training accordingly. A student centered model enables the sys-
tem to provide customized course contents and study guidance to individual
student. The web-based application helps students of all levels with different
educational background to achieve their learning goals effectively. This paper
provides an eLearning system with intelligent dynamic web pages customized
to each student’s effective learning style in SQL (Structural Query Language)
as a practical relational database language in the syllabus of an undergraduate
Database Systems course.

1 Introduction

The eLearning mode has an increasing impact on learning and teaching in recent
years, and it is clear that the role of eLearning in all walks of education will continue
to grow[1]. The Internet is a worldwide collection of computer networks, cooperating
with each other to exchange data using a common software standard[2]. Putting in-
formation on the Web is quite inexpensive compared with traditional publishing of
putting information before a potential audience of millions[3]. Internet-based eLearn-
ing system has become part of the mainstream education. It supplements the tradi-
tional way of paper-based education. The architecture of the student centered model is
divided into three levels: beginner, advance and expert learners. The system applies
graduated questions to analyze students and to identify the student’s knowledge level
to provide suitable learning course contents for them. The system presents video and
audio learning material for the students who adopt to eLearning.

SQL allows users to pose complex questions of a database. It provides a means of
creating databases[4]. The SQL standard has been developed by workgroup[5] WG3
of TC97/SC21 of the ISO. The SQL itself is a non-procedural language which can be
easily issued by an end user without a procedure to implement the command. A rela-
tional database stores data in tables (relations), whereas a database is a collection of
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tables. A table consists of records and each record has a fixed number of “fields” of a
given data type.

The main objective is to build a resource that helps students who will use a rela-
tional database by SQL to find the resources and learning materials that they are look-
ing for. Figure 1 is the architecture of the eLearning system which is student centered
with intelligence web pages design to record students’ learning ability and behaviors.
The ODBC (Open Database Connectivity) interface allows applications to access data
by use of SQL. It requests a connection with a data source, sends SQL to data source,
and reports users back to a user. The application consists of a variety of features ex-
ternal to ODBC interface, including email, spreadsheet capabilities, online transaction
processing and report generation. This webpage has membership system to keep the
records of the students learning result[6].

How does one make the eLearning with good quality? The important criteria for
evaluating quality in eLearning are in order of priority:

e [t functions technically without problems across all users

e It has clearly explicit pedagogical design principles appropriate to students type,
needs and context

e It has a high level of interactivity

For each of these criteria, only a minority of respondents of a survey on eLearning sys-
tem response in their experience that the quality had been “excellent” or “very good”[7].

1
Application

sQ DB Interf:

SQL Server Driver
Manager

Driver | Driver | Driver

User Data Learning
Record source material

Fig. 1. Architecture of Student center intelligent eLearning system for SQL

2 Related Work

ChL.com[8]provides the Internet based eLearning tool for students study the SQL
language. The system comes with text presentation and graphical interface which is a
simple graphical tool for controlling the pages. FluffyCat.com[9] provides the Internet
based eLearning tool for students to look for SQL language reference and examples.
SQLzoo.net[10] provides the web based learning tool for students to study the SQL
language. It gives live SQL worksheet for students to practice SQL commands in
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different platforms. Course2.com[11] provides the Internet based eLearning tool for
students to study the SQL language. The graphic interface and pages linkage func-
tions facilitate the students searching for SQL statements. wbi.cityu.edu.hk/webct[12]
provides Internet based eLearning tool for students to download the learning materials
and makes online quiz. Oracle 9i: SQL [13] provides the learning question and formal
answer for students to practice the Oracle 91 SQL examination.

When compared with others, our eLearning system includes text, video and audio
presentation, example demonstration, live database practice, test and quiz material,
different level learning, Feedback to staff, subject partitioning, bookmarks, reports,
student membership registration and frequent answer question. The webpage is intel-
ligent to meet students’ need.

3 Intelligent Web Pages Design for eLearning of SQL

The eLearning system in this project can be divided into four modules including
Knowledge Level Analysis module, Beginner Learning module, Advance Learning
module and Expert Learning module. The system will analyze the knowledge level of
the students according to their academic qualification and professional experience,
and then divide them into three knowledge levels of Beginner Learner, Advance
Learner and Expert Learner. For beginners, the student does not have any post secon-
dary school qualifications nor any professional experience. For advance learner, the
student has either university qualification or professional experience. For expert
learner, the student has both university qualification and professional experience. The
functional specifications of the eLearning system can be shown in Figure 2.

Public Users

il

Member Registered

igs

Knowledge Level
analysis (KLA)

A 4
Pass beginner level Pass expert level

Pass advance level

Beginner Learning Advance Learning Expert Learning
Module Module Module

Fig. 2. New members registration for eLearning

Knowledge Level Analysis Module. An aptitude analysis test is given to the students
for testing their knowledge level in using SQL. The test includes three levels of ques-
tions, Beginner, Advance and Expert. Each Question Module has randomly loaded the
question from three question pools.
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The system requests the students to answer the entire question in the test which

takes about 30 questions. All tests are multiple choices

Beginner Question Module (Total: 10 questions).The question pools are covered
m SQL Standard / History basic concept (3 — 4 questions)

m Data Manipulation Language (DML) Level 1 (3 — 4 questions)

m Data Definition Language (DDL) Level 1 (3 — 4 questions)

Advance Question Module (Total: 10 questions). The question pools are covered
® SQL Common Element basic concept (3 — 4 questions)

m Data Manipulation Language (DML) Level 2 (3 — 4 questions)

m Data Definition Language (DDL) Level 2 (3 — 4 questions)

Expert Question Module (Total: 10 questions). The question pools are covered
® SQL Module Language basic concept (3 — 4 questions)

® Data Manipulation Language (DML) Level 3 (3 — 4 questions)

m Data Definition Language (DDL) Level 3 (3 — 4 questions)

The student needs to pass the minimum requirement in score of KLA test:

In Beginner level module, the student’s correct rate score must be greater than
80%
In Advance level module, the student’s correct rate score must be greater than
70%

In Expert level module, the student’s correct rate score must be greater than 60%

If the student fulfills the Beginner Level minimum requirement, the student will be

assigned the Advance level learning module. The registered student must have an-
swered all questions in Knowledge Level Analysis(KLA) system. The system will
display total number of points in this test and assign the level of learning module to
the student.

Beginner Level Module. The student learns to understand the basic concept of SQL
statement and how to apply the statement into the database. The materials include the
followings:

The structure of the database

The basic concept of SQL and database schema

The contents of the tables

The data type, literal, name and predicate in Table

Query expression

Table Expression

Value Expression

The definition of DDL, DML and Module statement

The definition of independent DML statements

How to use the “SELECT” statement in Database

How to use the “SELECT FROM?” statement in Database
How to use the “SELECT BETWEEN” statement in Database
How to use the “SELECT GROUP BY” statement in Database
How to use the “SELECT IN/NOT IN” statement in Database
How to use the “SELECT JOINS” statement in Database
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e How to use the “SELECT LIKE” statement in Database
e How to use the “SELECT ORDER BY” statement in Database

Advance Learner Module. The students learn how to use the “Create” command to
create table and other advance feature in SQL, and also the special statement to make
the mathematic calculation. The materials include the following:

How to use the “CREATE SCHEMA” statement
How to use the “CREATE TABLE” statement
How to use the “CREATE VIEW” statement
How to use the “DECLARE” statement

How to use the “OPEN” statement

How to use the “FETCH” statement

How to use the “CLOSE” statement

How to use the “INSERT” statement

How to use the “UPDATE” statement

How to use the “DELETE” statement

How to use the function statement in Database
How to use the “AVG( )” statement in Database
How to use the “COUNT( )” statement in Database
How to use the “MAX( )” statement in Database
How to use the “MIN( )” statement in Database
How to use the “SUM( )” statement in Database

Expert Level Module. The student learns all the features and special functions in
SQL. The materials include the followings:

How to use the “GRANT” statement

How to use the “DELETE” statement
How to use the “UPDATE” statement
How to use the “COMMIT” statement
How to use the “ROLLBACK” statement
How to use the “MODULE” statement
How to use the “PROCEDURE” statement

4 Prototype of the Application Oriented eLearning System

The system in this project is implemented with a three tier client-server architecture.
The client has the presentation interfaces that are implemented as HTML page on the
student’s computer side, which is embedded with the java script and run in the Inter-
net Explorer web browser. The ASP application programs for performing the screen
layer is for the users to login the system. The student model can update and adaptation
resides in the middle layer server. The server-side application components communi-
cate directly with the backend database storing information of learning materials and
student model.
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e C(Client Tier (Student Side — Entity Class). The client tier is a web browser run-
ning in the student computer. The browser functions as the user interface of the tu-
toring module and are responsible for handling adaptive presentation of course
materials and providing adaptive navigation support. The user interface in ASP
application program generates the HTML frame that is divided into three parts.
The main page is dynamically page, which is changed by the student login. If the
student login, the main page will be shown of the member functions and student
information.

o Middle Tier (Server Side — Control Class). The middle tier resides in server side
used to handle the student model initialization. It is responsible for receiving the
student request and data. The middle tier consists of the S ASP (Active Service
Page) Dynamic server page language.

o Database Tier (Database Management System Side — Control Class). The
database management system stores the student personal information, lecture ma-
terial, question for testing, student testing result, student knowledge level, admin-
istrators and teaching staffs records. It also resides on the server side and is com-
posed of a back-end database server. By using the Microsoft ODBC Driver and
program with ASP languages and SQL statements. Internet based eLearning for
SQL is partitioned into 4 main modules, including the Interface Module, Database
Control Module. This section describes the design to be used in detail of the de-
sign in the problem solving in this project as shown in Figure 3.

Client Side Server Side Database Side
‘ ~
]
/
/‘- = Database
Brower Windows 2000 Server Database Server
Java Script + Student
ASP + ODBC information
HTML + DHTM database

Fig. 3. The three tier architecture of the Internet Based eLearning for SQL

This section describes the detail functions of this project provided by the Internet
webpage application. The whole project is divided to three main sections: Non-
Member Section, Member Section and Administrator Section.

The Non-member section is provided with the Information Searching, Email to
Web Master, Introduction of eLearning system, main topic catalog and hot topic



180 J. Fong, J. Lee, and A. Fong

preview section. By default, the learning material is divided to three sections,
SELECT, FUNCTIONS and ADD/REMOVE which have high frequencies usage.

The Administrator or teaching staffs can modify the default topic and add the new
topic into the eLearning System database. Moreover, the knowledge level definition is
setup by the administrator or teaching staffs. In the lecture section user interface for
retrieving SQL statement is the same as the SQL2.com. The students may click on the
required topics on the categories displayed on the right hand side frame page. The
contents within the categories windows supports are highlighted.

Non Member Student Without Registration Section. This module is interacted with
the non member students to understand the learning material and provides a best
environment and layout for student. It accepts the students to input the SQL state-
ment to run and output the real world output result on the screen for student’s refer-
ence. The system interfaces are generated by an ASP application program. All lec-
ture note and testing questions are loaded from database. This provides the upload
area for teaching staffs to update the lecture notes into the Webpage as shown in
Figure 4.
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Fig. 4. The Index webpage of non-member student eLearning for SQL system

The Main Page of the non member student eLearning System is divided to four
parts: login section, and course topic section, searching engine and lecture notes
section.

The login section is used for students and teaching staffs to specify user ID and
password. Moreover, the non-register students can show the introduction information
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of the course without login to member section. The Search section is used for all users
to search any information from the database. The students can input the topic of the
course and course description. This section displays the number of visitors online in
this system.

The course topic section is used for user (non-registered student) to select what
topic is interesting to preview. The students can view the brief and full description of
the course topics. On the preview section, the students can click into detail descrip-
tion. On the top of the section, the “Contact us” button, the students may click on this
button to send the email to the teaching staff to get more information about this
system.

The lecture section is in the right hand side frames of a main frame. In order to
provide a preview the brief description on the lecture, the system provides the current
Topic (SELECT). The users interface for users to select what lecture to view the de-
tail description. The students may click on the “Let’s GO” and the detail information
of this lecture will be displayed on the screen.

Member Student with Registration Section. This section is for who want to register
the membership in the system. In the Member area, it is provided with six functions
on the left hand frame.

e Lecture — It provides the formal lecture notes, example, video/audio and SQL trial
test box. It is used to give some example of the SQL statement for students self
study. The students also may click the play video button to view more detail voice
lecture in the video. Otherwise, the students should put the SQL statement in the
Test Box to find out the corresponding output result.

o Self-Testing — It provides the self-testing for students who want to practice at the
testing environment. This section does not have time limit, deadline date for sub-
mision and testing result recording. Therefore the students can redo the testing
many times after each login. Furthermore, the students will know the correct an-
swers after the self-testing is completed.

e Quiz / Quiz Result - It provides the quiz for teaching staff to know the quality
of the students learning. It is only assigned by the teaching staffs. The students
are not allowed to execute the quiz function. For example, the quiz will be pro-
vided at the end of each month and the deadline date is one week lead time. The
correct answer doesn’t feedback after the finished quiz. The students may click
the “Quiz Result” to view the quiz result and correct answers after the deadline
date.

e Update Info - It provides the section for students to update the personal informa-
tion.

e Withdraw — It provides the function for students to withdraw the membership
from the system. After the students confirm the membership withdraws, all re-
cords of these students will be removed from the database.

e Logout — It provides the action for students to logout from the system. Moreover,
the system will logout the students if there is no action after 30 minutes.
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Fig. 5. Lecture material (SQL examples) for registered student

The system provides the Lecture notes for students self study. The lecture notes
are divided into 3 levels, beginner, advance, and expert student, which are as-
signed by system depending on the students first knowledge level analysis testing.
If the students finish the Knowledge Level Analysis testing, the system will dis-
play what level students have and assign the suitable lecture material for this
student. Normally, the lecture notes include four parts, detail descriptions, detail
example, video/audio demonstration and real time SQL statement test box. in
Figure 5.

The video/audio demo plays the video of teaching staffs explain the lecture
notes with voice and pointer point similar to the lecture in the classroom. It also
provides different cases example for students to try testing on the test box in
Figure 6.

Here the user interface allows the students to input the MS SQL format SQL state-
ment in test box. After students input the SQL statement and click the “See the
Result” button, the result will be displayed on the screen. Therefore the students can
try the different cases which are not included in the current example.

The quiz section’s questions and answers are designed by administrators or teach-
ing staff that is hard coded in the database. The quiz section has the deadline date.
The students must finish quiz before the deadline date. After the deadline date, the
system will be posted with the correct answers and the mark of the quiz. Furthermore,
the screen is displayed of how many questions are finished. It reminds the students to
complete all question in every login. Therefore the students do not need to finish all
questions in one time as shown in Figure 8.
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Fig. 6. Lecture material (video demo) for registered student
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Fig. 7. Lecture material (SQL executable box) for registered student)
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Fig. 8. Self-testing user interface

5 Conclusion

The contribution of this paper is to propose using intelligent web pages approach to
design an eLearning system to evaluate and record students’ knowledge level and
provide interactive learning material to students according to their abilities to learn.
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seconds left
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-
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The approach has been proved to be feasible and interesting to most students.
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