





ABSTRACT

DEVELOPMENT OF A FRAMEWORK FOR
INTERNET BASED EDUCATION

Development of a framework for Internet based education has demonstrated the use of
Oracle tools for the use of delivery of education on the World Wide Web. This also has
proved that for an efficient dynamic education scenario, the use of a database-based
system with a proper retrieval system is required.

We have designed the system on an Oracle backend system with Designer/2000.
Developer/2000 helped us with the design and development of the system. Oracle Web
Server 2.1 helped us with the retrieval of the web pages.

The entire design of the system and the reasoning behind the system has been
documented. Appendix A provides a glossary of currently used terminology in the field
of Internet based systems. The Appendix B provides actual screen prints of the
Designer/2000 phases of design, Developer/2000 graphical user interface screens and
the actual code involved in the design and development of the system. The fact that the
entire system 1s based on the Oracle Repository makes the system very dynamic in

terms of the data and can be used to present the student with a course material rapidly.
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2.2 Virtual Teaching Mechanisms
Virtual Teaching Mechanisms to deliver courses are as follows:
Instructional Television Fixed Service
Microwave
Cable and Public Television
Satellite
Videotape
CD-ROM

Internet

These techniques may be used to impart education over different geographical
regions like local, statewide, countrywide or including other countries.

For local regions Instructional Television Fixed service could be used. This would mean
connecting different sites like companies and local schools with this system and they
would be fed in the programs from one or many local sources. Cable and Public
television also can be used to server the local region. This could enable students from
homes and wherever a television is available to get the educational program.

For statewide regions, the microwave is one of the opftions that can be used. This
can enable quality audio and video to reach students across the length and breadth of the
state.

For national and international regions, U. S. satellites or foreign satellites can be

used to uplink educational programs. This could be a big network containing a number of



CHAPTER 1

INTRODUCTION

The powerful delivery mechanism of the World Wide Web (WWW) is prompting many
organizations to carefully consider their application strategies. The Web has immense
potential in making information more accessible, more dynamically customizable and
visually very appealing to the user. As a result, the number of software applications that
are web based is increasing day by day. This introduces challenges on the tools that
would be needed to develop these applications. These tools, should if possible have a
short learning curve, be able to build and deploy applications rapidly, provide a wide
variety of features that are currently available in the market for web development, and
finally should be economical. This section describes the types of web applications that
users are trying to build, reviews the benefits and briefly explains Oracle’s tools for the
internet. This section also provides the introduction to the project developed for this

thesis.

1.0 The Evolution of Web Applications
Several types of web-based applications have evolved with user and organizational
demands:
1. Static web pages
These web applications consist of static web pages. These are very popular on the Internet
today and can be easily created by the average user. It is possible to integrate different

kinds of media like text, images, audio and video into these pages. The user can go from
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one page to another by what are called as links. Due to the pages being static the pages
need to be modified whenever there is a change of information. Visual appeal of the Web

page and attractive content holds the attention of the user.

2. Dynamic web publishing applications

Since the user needs up to date information, more so in a corporate environment, this type
of applications came into the market. These applications have a database containing all
the information that needs to be displayed and the web pages display the data to the user
on demand. The database is continuously updated and the user always sees the latest
information in the database. Changing data that requires modifications to the Web pages

are avoided here.

3. Transaction-oriented applications

Every organization will have some type of client-server or legacy application. The
transaction-oriented application are developed to coexist with the current application or in
some cases sunset the old application. The functionality of this new application is the
same as the previously existing application, except that now the application is available to

a wider audience at very small or negligible cost.

4. Electronic commerce
The World Wide Web brings about a much closer interaction between organizations,
customers and suppliers. Users can connect to organizations and get the information they

require without any special hardware or software setup. Customers can directly connect to



the company without the need of any sales persons. Suppliers can monitor the levels of
the companies they are supplying to and regulate their supply based on the specified

levels.

1.1 Benefits of the Web

Some of the benefits of the Web applications are as follows:
1. Reduction in Administrative Costs
It is generally said that the side affect of client-server systems is increased administrative
costs. Many applications had software installed on the client computer, generally a
personal computer, and these must be compatible with other existing applications. Any
modification in the client computer software meant going to each client computer and
upgrading this computer with the new software. This compounds the condition as more
and more client computers are introduced. Hence the increased administrative cost.

Since Web applications are server based and have a very thin client, a browser,
this greatly reduces the time and expense that would be involved in going to each client

computer to upgrade the client software piece.

2. A Reduction in Resource Requirements

Generally the client-server applications require a sizeable amount of memory to execute.
This would be over and above the memory needed for the execution of the operating
system and the windowing environment. The disk space also becomes a constraint under

these circumstances.

LS



Web applications generally have lower resource requirements. The application
actually executes on the application server or the web server and as a result the memory
requirement is less. The application also resides on the application server and hence the

disk space constraint is also addressed.

3. Application Portability

Deploying client-server applications on more than one windowing platform has been a
challenge in most cases. This is primarily due to the peculiarities of the operating
systems, the windowing software, as well as the operating environment. Organizations
have had to modify applications in order to make them available on multiple platforms.
Maintaining these applications is a nightmare.

Web applications execute under the browser and are machine or platform
independent. The browser presents the application to the user and browsers are today
available for nearly every platform. Hypertext Markup Language(HTML) and Java are
also machine independent and hence the user will see the same form of the application

irrespective of what platform he/she is on.

1.2 Oracle Tools for Information Publishing
Oracle offers two development tools for building and deploying publishing applications
on the web: Designer/2000 and Developer/2000. Developer/2000 is a visual development
environment for building database-oriented applications. Designer/2000 is a business
modeling and design tool from which applications can be generated, including

Developer/2000 applications.



Designer/2000
Designer/2000 enables developers to create visual representations of their applications --
database and application module diagrammers are used to define both server-side and
client-side application definitions and logic. These definitions, together with templates
and user-defined standards, form the basis for the generation of complete applications.
Designer/2000 makes use of the Oracle WebServer, an HTTP server tightly integrated
with Oracle7, to create web applications. The Oracle WebServer retrieves data from the
database and formats it into HTML pages using the PL/SQL language, Oracle’s standard
extension to SQL.

The process of creating a web application using Designer/2000 is as follows
(assuming a database has already been defined):
A module is created, defining which database objects to use, how to use them, and how
different objects are related to one another. Links are created between multiple modules
to enable navigation through multiple screens (for example, from master to detail
information). The module definitions are used to generate PL/SQL packages that are then
installed in the Oracle WebServer. The PL/SQL packages, are used to generate dynamic
HTML pages which incorporate the database access set up for that module and the layout
and format defined using the templates and standards in Designer/2000. The HTML
pages can be viewed using any web browser.
Web applications can also be generated from previously defined modules in the
Designer/2000 repository, or even from existing Developer/2000 or Oracle Forms

applications that have been reverse engineered into Designer/2000.

(4



Developer/2000

Developer/2000 is Oracle’s graphical user interface (GUI) tool. This tool can be used to
create forms, reports and graphics. These objects can be viewed from the World Wide
Web when used in conjunction with Oracle Web Server. The slick visual interface along
with the powerful features encompassed into Developer/2000 make it a powerful tool for
development if user interface forms, whether Client-Server type or web type. Once the
database is in place, the user can develop the navigation forms as well as maintenance

forms to achieve the result.

1.3 Project Introduction

The development for this thesis was done at NJIT using IBM compatible PC and Oracle
Tools under the invaluable guidance of Dr M. M. Tanik and Professor L. K. Jololian. The
following topics are covered by this thesis:

1. Education and Internet

o

Oracle Tools And Internet

o8]

System Documentation of Framework for Delivery of Internet Based Education.
The documentation including code and screen prints are included in Appendix A.
Chapter 4 of this document gives detailed information on the design and development of

this system.



CHAPTER 2

VIRTUAL TEACHING AND INTERNET

2.1 Introduction
There are generally two forms of teaching:
1. Teaching with the student actually being present in the class with the professor.
2. Virtual Teaching.
In the first case the student attends the live lectures by the professor at the school.
This could typically be about 15 lecture sessions. The student attends the seminars and
presentations conducted by the professor. The professor gives the student assignments
and it is expected that the student delivers the assignment in the time given by the
professor. The student is also expected to attend the exams set by the professor. The
professor grades the student based on his overall performance.
In the second case, Virtual Teaching, the student does not attend the live
lecture sessions at the school. The delivery mechanism determines how the
student gets the education. There is very little or no direct interaction between the
professor and the student in this case. The student gets the course material goes through it

and does his submissions as stipulated in the course material.



2.2 Virtual Teaching Mechanisms
Virtual Teaching Mechanisms to deliver courses are as follows:
Instructional Television Fixed Service
Microwave
Cable and Public Television
Satellite
Videotape
CD-ROM

Internet

These techniques may be used to impart education over different geographical
regions like local, statewide, countrywide or including other countries.

For local regions Instructional Television Fixed service could be used. This would mean
connecting different sites like companies and local schools with this system and they
would be fed in the programs from one or many local sources. Cable and Public
television also can be used to server the local region. This could enable students from
homes and wherever a television is available to get the educational program.

For statewide regions, the microwave is one of the opftions that can be used. This
can enable quality audio and video to reach students across the length and breadth of the
state.

For national and international regions, U. S. satellites or foreign satellites can be

used to uplink educational programs. This could be a big network containing a number of



sub systems wherein these programs could be beamed to the satellite from any part or any
place of the world to any part or place that you need to display the program.

Broadcast quality videotapes may be created by the school in a popular format

like VHS and the student may obtain these from the school. These videotapes will
contain lectures, seminars, presentations which comprise the course. The professor along
with the video production department who create these may use overhead projectors,
computer systems, presentation software to make the course rich in content.

Likewise, the audio department can cut Compact Disk Read Only Memory devices

(CD ROMS) which the student can listen to with a CD Player. These will typically
contain the professor’s lectures, relevant articles in audio form.

The Internet is a relatively new mechanism for delivery of education. The student
connects to the school via the internet and gets the course material from the web pages

created for the course by the professor/faculty.

2.3 Performance Related Issues
2.3.1 Drawbacks of Live Class Session Delivery Mechanism

1. Heavy Student-Professor interaction.

¥

2. Student has to take the course for the full duration of the course(about 15 class
sessions).

2

If student wishes to complete his course earlier, he cannot do so.

4. Professor has to be available for the full duration of the course at the college,
especially in the class sessions.



2.3.2 Drawbacks of Virtual Teaching Excluding Web Based Systems
The drawbacks of virtual Teaching excluding web based systenis are as follows:

1. The student no longer has the close interaction with the professor but is restricted to
the course material and the submissions.

N

Since the pressure on the student is reduced, there is a tendency to relax and as a
result this will affect the student's performance.

(V8]

If the cassettes and the course material are not updated regularly, the student may end
up having to read obsolete material.

2.3.3 Advantages of Web Based Education Systems
1. The student can rapidly go through the entire course material.
2. If the professor agrees he/she can submit his exercises, projects and exams earlier

than the he stipulated 15 weeks complete his/her course earlier. This could be one of
the biggest advantages of this system.

U2

The professor can keep on adding detail to his course material and know the student
can access this from any part of the world. This is especially useful to students who
work and attend school part time.

4. The student can send email to the professor for any queries or doubts he has and can
get a reply back from the professor.

2.4 Internet as a Delivery Mechanism for Eduyation
2.4.1 Background
The internet was started about twenty-five years ago. It was initially called ARPAnet,
which supported military research for the US Department of Defense. ARPAnet
connected local computer networks, research universities and military bases. Since
most computers those days were IBM mainframes and it would have seemed logical to

have a large mainframe house the internet but since damage to that system would bring
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down the network, the designers decided to set up a distributed system. Thousands of
computers connected world wide, form the backbone of the Internet. Since most of these
computers were, and still are, Unix based systems, the natural protocol to use for
information exchange was Transport Control Protocol/Internet Protocol (TCP/IP). This
protocol has been adopted as a common standard and this has contributed greatly to the
growth of Internet. Today all operating systems like Windows 95, Windows NT and IBM
OS 390 support TCP/IP.

In 1989, in Europe, a system called the World Wide Web (WWW) was developed.
WWW brings about Graphical User Interface (GUI) to world wide networking.

This allowed the integration of full color graphics text of varying typefaces, animation,
sound and video. For complete access one would need multimedia equipment like
speakers to hear sound and a web browser. Graphics cards are now available to render
high quality graphics at faster rates.

Each website would typically consist on a homepage, which has links to connect to

detailed information.

2.4.2 Components of Internet

Hardware and Software

To develop instruction and deliver it on the World Wide Web one will need certain
hardware and software configurations. The client PCs will also need certain hardware
and software. The provider of instruction who is going to provide the instruction on the
World Wide Web will need a high end computer with connectivity to the internet and

Hyper Text Transfer Protocol (HTTP) server software. The software developer who will



develop the software will need Hyper Text Markup Language (HTML) editors or tools.
The end user or the student in this case will need a computer with a modem, internet
connectivity software and a Web browser.

Followiﬁg 1s a list ot tools :

Computers and Connections

Today Web software is available on nearly every platform you are likely to come across.
These include PCs, Macintoshes, and Unix workstations, all of which can be used for
designing, providing, and browsing Web Based Education. A PC or a Macintosh can
very easily accomplish the task of designing and browsing. The HTML files that will be
accessible to students on the internet need to be on a very powerful machine which has a
fast internet connection. This is needed to ensure that the large number of students who
will be accessing the system will have a good response.

A fact that one must remember is that while one browses the Web from a

computer that has internet connectivity, Single Line Internet Protocol (SLIP) or Peer to
Peer Protocol (PPP) , is used by the computer to connect and transfer data from the PC to
the host computer. Most SLIP/PPP programs have a dynamic address which means

that every time the student’s computer connects to the service provider, it gets a different
address. Though this is true for the client PC, the server must necessarily have unique
Internet Protocol IP address. Generally a service provider will have a block of addresses

to his internet service and the users can use these addresses to connect.



Browsers and Servers
o Servers
The World Wide Web has several good lists of available server software. Yahoo HTTP

Server Index and the W3Org Server Index are two of the best.

e Browsers

There is a wide variety of packages that allow a user to browse the World Wide Web.
These are available for nearly every platform and operating system. They differing factor
among these is how they handle multimedia, which version of HTML they read, and
which special extensions they allow. Netscape, Internet Explorer, Mosaic are the most
popular of these. Web Based Education developers need to be familiar with different
browsers, because each of these may have different characteristics which will in turn
affect the content viewed by the student using the browser. There are certain text based
graphics like Lynx which will not recognize any inline graphics that may be in the
instruction. Search engines like Yahoo, Infoseek, Alta Vista, ExCite, America Online

Net Find will give a list of browsers and related software when invoked.

HTML and Editors

e HTML

HTML i1s the language used to markup a document in such a manner that browsers will
correctly interpret what is in the document and display it properly. This is a simple but a

very powerful tool for creating interactive hypermedia internet based applications. All 1t



requires is a text editor or a word processor and a developer can create a HTML page
using simple commands. HTML was first developed in 1989 at CERN, the European
Particle Physics Laboratory. Currently there are several versions of HTML which
include 1.0 to 3.0. There are certain browsers which will only read certain version of
HTML while there are certain browsers like Netscape which have added extension to
HTML which are read only by their own browser. The WWW Consortium’s History of

HTML on the world wide web can provide more details on the different versions.

e [KEditors

HTML documents have essentially components called tags which differentiate between
the title, heading, body. Editors are software tools which allow the developer to create
web pages without writing the HTML tags. There are three types of HTML editors:
Standalones

Converters

Templates/add-ons.

Applications that work independent of other applications are termed as stand alone
applications. The HTML editor can edit the document in place and add, edit or delete the
tags.

Converters change text from some format to HTML. Such editors which do

conversion to HTML can speed up the development and are very beneficial to HTML

development. Templates and add-ons work from within other programs. Typically word



processors are there that allow you to create HTML formatted documents within those

applications.

Viewers and Other Helper Applications

Text and GIF images are the most common form of content on web pages and most
browsers are capable of displaying these. Quite a few of them also support images

with some even going further and displaying audio and video. File types that are not
handled internally by the browser software are handled by external programs. These are
called viewer or helper applications. These can be specified in the individual browser
configuration. These helper application programs include QuickTime, movie

viewers, RealAudio, Telnet and other applications. These applications must preexist on
the system 1n order to be able to get called by the browser. These applications differ from

platform to platform and quite a few are readily available on the Internet.

2.4.3 Creating the Instruction

HTML provides an easy method of putting information together and creating web pages.
Though this is easy, creating web based instruction has more ‘to this. Instruction is the
deliberate organization and presentation of information with the end goal of promoting
specific learning. The design of Web based instruction must have the instructional
aspects as the top priority. Though the web site may look very glamorous it could be
totally ineffective in achieving the goal of educating the student and this would defeat the

purpose of Web based education.
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None of the current design models deal specifically with the design of Web Based
Instruction (WBI), but we can extrapolate from them when creating our instruction. There
are two major schools of theory in instructional design today; the Objectivists, whom we
will represent with Dick and Carry's Instructional Systems Design model[1]; and the
Constructivists, whom we will represent with the Hypermedia Design Model, based on

Spiro's Cognitive Flexibility Theory[6]. WBI can be designed under either paradigm.

The Instructional Systems Design Model (ISD)
Traditional Objectivist Instructional Systems Design models try to provide a series of
steps that will, if followed, lead inexorably to the production of effective instructional
materials. These models take little account of individual learners and the differences in
prior knowledge and motivation that each brings to the instruction, save that they all
meet a preset list of entry behaviors. The final goal is not that the learner will
know "x" or understand "y". Instead the outcomes are all described in terms of behaviors.
The learner will be able to do "z". This makes evaluation relatively simple. Can
the learner exhibit the required behavior? Which may well be appropriate if the
knowledge is procedural and can be exhibited. But if the instruction deals with
declarative knowledge, or more importantly with higher levels of thinking and learning,
theses models and the instruction produced by them can prove ineffective.
The traditional models break down the process of creating instruction into seven
basic steps, to be completed in order. These steps can be paraphrased as:

1. Identify the instructional goal for the module in terms of terminal behaviors, that is
what will the learner be able to do when they have finished the instruction.
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Break that behavior down into a hierarchy of subordinate skills. Which skills the
learner have to have to perform the terminal behavior? What skills are required to
perform those behaviors? And so on into the most basic levels.

[\

Examine your hierarchy and determine the minimum level of skills with which you
expect your learners to come to the instruction. If your terminal behavior is to be
able to prove a given geometry theorem, can you reasonable expect your learners to
come to the instruction able to read and perform basic calculations.

L2

4. Performance objectives differ from instructional goals in that performance objectives
are the behaviors the learner will evince at the end of each subsection of the
instruction to show she has mastered the subordinate skills.

Create test items based on the performance objectives.

i

6. Develop the actual instruction. This step includes media selection, strategy
development, and production.

7. Finally the designer has to evaluate the effectiveness of the instruction. Can the
learner actually do what the designer intended for her to do?

In this paradigm, all instructional objectives are set by the designer. It is assumed
that all learners coming to the instruction are either intrinsically or extrinsically
motivated to learn the behavior set in the instructional goal. Individual learner

differences are often either ignored or generalized.

Cognitive Flexibility and the Hypermedia Design Model

Cognitive Flexibility Theory (CFT) deals with "the special réquirements for attaining
advanced learning goals, given the impediments associated with ill-structured features of
knowledge domains" [5] and suggests a metaphor "of the criss-crossed landscape with its
suggestion of a nonlinear and multidimensional traversal of a complex subject matter”.

This desire for multiple perspectives and knowledge criss-crossing is well supported in



the Internet environment, especially using the hypermedia of the World Wide Web in
conjunction with one of the Net's discussion facilities.
"We have referred to the need for rearranged instructional sequences, for multiple
dimensions of knowledge representation, for multiple interconnections across knowledge
components, and so on. Features like these correspond nicely to well known properties of
hypertext systems, which facilitate ... multiple linkages among content elements."

Following Spiro's discussion of the "criss-crossed landscape", the Hypermedia
Design Model (HDM) uses a geography/cartography design metaphor. It is important to
note the difference between design metaphor and instructional or interface metaphor. The
design metaphor deals with how the designers organize the learning domain during the
creation of the learning environment; while interface metaphor deals with how the learner
accesses knowledge within the environment. One of the assumptions behind the model is
that the role of the guide will be taken by the instructional medium rather than by a
teacher in a classroom situation. Another important aspect of this model is that it
differentiates between design goals and learner objectives. Design goals are that
knowledge which the designers hope that the learner will construct from the
environment. ‘

Learner objectives are what the learner actually comes to the environment
wanting to learn. Traditional ISD models deal almost exclusively with design goals,
where as HDM is designed with the idea that learner objectives are paramount, but that

guidance can be provided to help the learners reach those objectives.



Define the Learning Domain

One must set the boundaries on what is to be presented to the learner. The larger the
boundaries, the less detail one will be able to include within them. For example there
are very few maps of the whole world that show street level detail of your home town.
The opposite 1s also true, if the domain is smaller then the level of detail that must be
encompassed must be very high, which implies that detailed instruction needs to be on
this kind of a web page. Domains are rarely complete and unique. Physics, for instance,

overlaps with mathematics, chemistry, history, and any number of other domains. The

same is true for almost every traditionally defined learning domain. In the instruction one

needs to define where the domain that one is going to cover with this

particular environment begins and ends and what is included. An environment for
exploring Newtonian thermodynamics, for instance, might include equations for the
various laws but not contain the algebra skills necessary to solve those equations. CFT,
and therefore this model, deals mostly with the pursuit of intermediate and expert
knowledge in complex and ill-structured learning domains. If the learning domain is

simple or well structured, one might want to consider using a more traditional ISD

model.

2.4.4 Internet Application
The internet became very popular for delivery of electronic mail(email) messages
throughout the world. In a matter of hours an email can be delivered from one place to

another. Since the Internet spans a number of countries, this becomes a very powerful

delivery mechanism.



The use of Internet has changes dramatically in the past couple of years. The
current applications of Internet include:

1. Asamedium to market products, receive orders, send invoices, perform help desk
kind of activities.

o

As a medium to send upgrades to users, especially software companies. E.g. Users
can download anti-virus software upgrades from Symantec Corporation using the
Internet.

As a worldwide library resource.

LI

4. Asa medium for teleconferencing with tools like Microsoft NetMeeting.

2.4.5 Internet and Education

The World Wide Web (WWW) deals with how an instruction is organized and how it is
presented. It encompasses the delivery medium, content provider, and subject matter.
Information on the Web is organized in an ever expanding network of nodes and links
that represent the more traditional domains of knowledge. Teachers and designers can
create navigational paths to guide the students. These navigational paths or web pages are
created using a very simple language called HTML.

The web comprises of text, graphics, video and audio. Reiser and Gagne's media
selection diagram [4] and Merrill and Goodman's strategy and media selection technique
[3] indicate that these properties make the Web most useful when used to explore
intellectual and verbal knowledge, and when exploring affective learning. The web, with
it's versatility and interconnectedness offers one of the most effective ways to work with

learners who are spread over a wide geographical region.



If the learners have no access to an Internet connected computer the web is not an
option for delivery of education. Since text is the primary mode of communication on the
Web it is necessary that your learners be literate, or at least be approaching literacy.
Hence the use of web in early childhood learning is not recommended. Also, it not
advisable to use the web if the instruction requires a great deal of audio and video since
this tends to slow down the web page retrieval.

Through helper applications and internal mechanisms the Web can connect a
learner to almost any part of the Internet. Because of this the Web shares the advantages
and disadvantages of the rest of the Internet. McManus' description of the Internet fits the
World Wide Web equally well.

"The Internet can deliver video, but not as quickly as videotape, television, or
CD-ROM. It can carry real time personal interaction, but not as well as telephone or
video conferencing. It can display textual information, but not a usefully as a book or
magazine. Why then should the Internet ever be used. The Net has two real advantages
over other media. It combines advantages of other media so that it conveys video and
sound better than a book, is more interactive than a videotape and, unlike a CD-ROM, it
can link people from around the world cheaply. The second advantage, and one that is
often overlooked when discussing the Internet as a delivery system, is that it can also be a
content provider. The Internet is, arguably, the largest and most diverse information
resource in the world today. It is possible to incorporate the wealth of information
available on the Net in your design. For instance if you are designing a module on
renaissance art history, you can include links to the Vatican Library and the Louvre, as

well as to the Art History exhibit of the Australian National University, just to name a



any other medium." [2]

o
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CHAPTER 3

ORACLE AND INTERNET

3.0 Introd