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the function of the model, Discussions could answer the what but the
model is more capable of answering the how question.

The proposed research paper concerns with defining the main features
of a model that may help in identifying the policy of using information
technolgy to assure certain level of education quality. The research begins
by a definition of the educational process as a service industry. An
appiication of thie guality concepts on the educational industry is presented.
According to these concepts, the esults of a survey on the customer
satisfaction and education quality are discussed. Different uses of
information technology in education system are discussed. The
cenclusion, recommendations and further research are presented.
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INFORMATION TECHNOLOGY
FOR EDUCATION QUALITY
ASSURANCE

By
Dr. Eng. Mohamed Magdy Kabeil

SUMMARY OF PRESENTATION

Education is the road of hope for all groups and nations aspiring
towards more cycles of growth and development and fewer cycles of
degradation and stagnancy. In Egypt now-a-days, there is almost
consensus that education development has the first national priority.
Education is considered the main approach to human development which
in turn considered the main factor of national development. There is no
agreement on the governmental control and ownership on the education
system. There is no agreement on the subjects and credit hours for each
educational level, Also, there is no agreement on tools, methods and
technologies that used in the educational process. The traditional question
that frequently asked about the priority of expenditure is if it supposed to
be for computer, for school building, or for pupil disk.

Trying to reach a level of agreement that permits a steady
implementation of the educational development policy, the government
holds conferences and workshops for discussing this policy. But the
probability of reaching a stable solution is dependent on the existence of
a model that depicts the interrelationships, dynamics and causalities
between different factors of the system. The brain storming cannot replace
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CHAPTER 14

TECHNOLOGY OF INFORMATION
SYSTEMS AND COMPUTERS IN THE
FRAMEWORK OF DEVELOPING
EDUCATIONAL PROCESS*

By
Mr. Mahmoud M. Al-Halawani

ABSTRACT

This paper presents the role of recent information technology in the
development of educational process. It discusses the technological
development in different societies, the problems of importing, the goal of
utilizing computers in developing educational process; ... etc.

* The Complete Research is in Arabic Language.
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Figure 1: INTELSAT Satellite Network.
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MEDIUM COMMON TRANSFER RATES (bps)
SWITCHED CONNECTION | 300, 1200, 2400, 4800, 9600, 19200
LEASED LINE 1200, 2400, 4800, 9600, 19200
TL, T2, T3, T4 1.5M, 6.3M, 45M, 280M
COAXIAL CABLE IM, 2M, 10M, 50M
FIBER OPTICS TO24G
MICROWAVE TO 45M
SATELLITE TO 50M

Table 1: Common Transfer Rates of Media.

Document Characters ‘g;di‘}'})‘;,';d 1.5 ’II\:‘}hps 1(}%%11)15134 Fii)lngObp;;cs
Page 2K 0.3 Sec. | 0.01 Sec. %2392 0.00001 Sec.
Report 60K 10.3Sec. | 0.4 Sec. |0.006 Sec|0-0003 Sec.
Book 580K 1.7 Min. | 3.88ec. [0.06Sec.|0.003 Sec.
Local Libray 56G 116 Cay 4.3 Day 1.6 Hr. | 5.5 Min.
Library of Congress 4T 81.5 Yr. 3 Yr 16.6 Day| 23.5 Hr.

K= Kilo (10° byte), G= Giga (10° byte), T= Tera (10'2 byte)

Table 2:
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include privacy enhanced mail, methods of encryption and key-escrow,
and digital signatures. Also included are techniques for protecting the
infrastructure (such as authorization mechanisms and firewalls) against
intrusion attacks (such as by worms, and viruses),

CONCLUSION

Education reform is considered one of the most important issues
facing the world in the 21st century. Educational, training and research
communities in Egypt are required to apply information technology
throughout the entire education and training processes as a part of
a national program named EIAP (EGYPT Information Age Program).
A National Information Infrastructure (NII) should be planned and
implemented for achieving EIAP since Egypt current data services are
inadequate. Such NII have been proposed with an emphasis on Education,
Training, and Research Network (ETRN) required for education and
lifelong learning for future generations.

Key elements for modern and future education and leaming are
electronic libraries, virtual laboratories and electronic classrooms. For
supporting the establishment and implementations of these elements, NII
should be based on scalable high performance computing systems,
advanced high speed computer communications network, and advanced
software. A layered structure for such NII have been proposed.
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specific common interfaces and data formats, and “mediators™ that extend
generic translation capabilities with domain knowledge-based
computations, permitting abstraction and fusion of data [1].

Data and knowledge management services include extensions to
exiting database management technology for combining knowledge and
expertise with data. This include methods for tracking the ways in which
information has been transformed. Techniques include distributed
databases, mechanisms for sea-ch, discovery, dissemination, and
interchange, aggregating base data and programmed methods into
“objects”, and support for persistent object stores incorporating data,

rules, multimedia, and computation.

Intelligent interfaces will allov: humans and computers to interact
effectively, efficiently, and naturally. Such technologies include speech
recognition and generation; graphical user interfaces which allow rapid
browsing of large quantities of data; user—sensitive interfaces will
customize and present information for particular levels of understanding;
people to use touch, facial expressions, and gestures to interact with
machines; and these technologies should adapt to different human senses
and abilities.

Reliable computing and communications services include services for
nonstop, highly reliable computer and cmmunications systems operating
24 hours a day, 7 days a week. The techniques include mechanisms for
fast system restart such a¢ process shadowing, reliable distributed
transaction commit protocols, and evernt and data redo legging to keep data
consistent and up—to—date in the face of system failures.

Information security services that help in protecting the security of
information, enhancing privacy and confidentiality, protecting intellectual

property rights, and authenticating information sources. Techniques
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already available in each Governorate entities in addition to LANs
platforms could be interconnected to FT1 through frame relay PADs

(Figure 6).

System software services include operating system services to support
complex, distributed, time-sensitive, and bandwidth—sensitive
applications. They support the distribution of processing across nodes
within the network, the partitioning of the application logic among
heterogeneous nodes based on their specialized capabilities or
considerations of asymmetric or limited interconnection bandwidth
guaranteed real-time response to applications for continuous media
streams and storage, retrieval, and /O capabilities suitable for delivering
large volumes of data to very large numbers of users. Techniques include
persistent storage, programming language support, and file systems and
DB systems. '

Advanced information serviécs enable more widespread use by a much
larger user population. They include techniques for improved ease—of-use,
*plug and play” network interoperation, remote maintenance, exploitation
of new technologies such as cable TV and wireless, management of
hybrid/asymmetric network bandwidth, and guaranteed quality of service
for continuous media streams such as video.

Integration and translation services, support the migration of existing
data files, databases, libraries, and software to new, better—integrated
models of computing such as object—oriented systems. They provide
mechanisms to support continued access to older “legacy™ forms of data as
the models evolve. Included are services for data format translation and
interchange as well as tools to translate the access portions of existing
software. Techniques include “wrappers” that surround existing elements
with new interfaces, integration frameworks that define application—
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The network connects mainly Cairo, Giza, Alexandria, Tanta, Mansoura,
Ismaelia, Assuit, Luxor, Aswan, Hurghada and Sinai. This Gigabit
network should connect high performance computer systems based on
scalable parallel architecture and basically located in research centers,
virtual laboratories, and electronic libraries needed to be established and
located around the country and basically funded from UNDP under the
umbrella of TDP.

The high speed backbone is a nigh speed DS1 digital network which
can be upgraded in the future to DS3. This network could be based on the
existing. EGYPT-NET backbone by increasing its DSO backbone
Capacity (64 Kbps) up to the full 24 DSOs and extending its Services to
cover Upper EGYPT, Hurghada und Sinai. Universities, educational
hospitals, and academic libraries could be interconnected through this
network backbone, and have access to the gigabit speed network. Access
to Global Internet is viable through this network backbone. The Internet
links more than two million computers, more than 15,000 network in the
U.S. and more than 6,000 outside the U.S. and 1000 four years colleges,
1,000 high schools, and 300 academic libraries in the U.S. [1].

The medium speed backbone is FT1 (Fractional T1) for each
Governorate connecting mainly high schools, training centers and other
key locations in each Governorate for supporting other information
networks rather than education, training and research network (ETRN),
e.g. healthcare network, clectronic commerce network, legilsative
network, labor and insurance network, ... etc. (see figure 4 for NII
general structure), The Governorate medium speed networks are
interconnected through the high speed network backbone. Since this paper
is concentrating on the education and research network, the general
structure of such a network is shown in Figure 5. Each high school should
be equipped with an open client / server LANs platforms. Legacy systems
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Broadband ISDN (BISDN) is being developed to support switched
(on demand), semipermanent, and permanent broadband connections for
both point-to-point and point-to—multipoint applications. Channels
operating at 155M bps and 622M bps will be available under BISDN,
allowing transmission of data, video, and digitized voice. BISDN's
foundations if Asynchronous Transfer Mode (ATM), a high-bandwidth,
lowdelay switching and multiplexing technology in which information is
packetized into fixed—size slots called cells [11]. A cell consists of an
information field that is transported transparently by the network and a
header containing routing information. With simplified protocols and cells
with a fixed, short length (53 bytes), ATM makes very high data rates
possible [11]. The ITU-TSS has issued several BISDN specifications in
its I-Series recommendations [11].

V1. THE PROPOSED NI1

As shown in Figure 3, the proposed NI1 is a multilayer architecture
consisting of a very high speed network backbone, high speed network
backbone, medium speed subnetworks backbone, all networks are
interconnected with each other with the necessary network access and
routing mechanisms, client/server LANs and legacy systems, system
software services, advanced information services, text-based and
multimedia databases, integration and translation services, data and
knowledge management services, applications, intelligent interfaces,
information security services, and reliable computing and communications

services.

The very high speed backbone is a gigabit speed network to be
deployed based on ATM / SONET (Asynchronous Transfer Mode /
Synchronous Optical Network) technolgy and using fiber optics media.
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network would eventually displace the specialized equipment now used
by carriers to provide leased-line service. The early form of ISDN
offers a “basic rate” line, consisting of two 64K bps user channels and
one 16K bps “signaling” channel, and a “primary rate” line, consisting
of 23 user channels and 1 signaling channel, all operating at 64K bps.
A future form of ISDN, called broadband ISDN, or BISDN, will
provide capacity in millions of bits per second.

Frame relay is a higher perforn.ance service compared to traditional
X.25 packet switching and is positioned by the four key vendors in this
market {Northern Tel:com, Digital Equipment corp., Stratacom, and
Cisco) as a LAN interconiection service.

Frame relay is an evolutionary step beyond X.25 for improving packet
network efficiency and accommodating more efficient applications, such as
wide area interconnection of LANs at 6K bps and 1.544M bps rates [9].
Networks based on frame relay provide communications at up to 2.048M
bps (for Europe), bandwidth on demand, and multiple data sessions over a

single access line.

Frame relay is based on the ITU-TSS (formerly known as CCITT)
layer 2 protocol developed for ISDN, Link Access Protocol D (LAPD).
The ITU-TSS has released frame-relay Specification 1.112, entitled
“Framework for Providing Additional Packet Mode Bearer Services”, TSS
1.462 (X.31), “Support of Packet Mode Terminal Equipment by an
ISDN”, describes a packet mode service.

Switched Multimegabit Data Service (SMDS), is a 3ellcore-groposed,
highspeed (DS1 to DS$3), connectionless packet switched service
providing LAN-like performance and features over a metropolitan area.
SMDS provides for the exchange of variable-length data units up to a
maximum of 9188 octets {10].

148




Chapter 13 : Education and Lifelong Leamning for Future Generations

international earth stations can be established within hours of a
requirement. Such stations have provided organizations such as the United
Nations and CNN with reliable voice and data communications. Satellite
terminals are available that are small enough to be delivered by aircraft to
transmission sites. These systems are easily deployed and require minimal
planning and preparation.

Today, voice—garde, narrowband, and wideband services are based on
the carriers' own internal structure of digital trunks called that “T—carrier”
system. This structure is based on the 64K bps DSO channel. Twenty-
four such channels are combined, with a framing bit, to form the 1.544M
bps T1 trunk. When 28 of these trunks are combined, the result is a T3
trunk, with a total capacity of 672 DSOs, or a bandwidth of over 43M bps.

A fiber optic carrier transport architecture, called the Synchronous
Optical Network (SONET), increases capacity beyond T3. SONET's basic
building block is a 50M bps channel called an OC1. SONET defines a
hierarchy of channel combinations up to QC48, which would have a
capacity of 2.4 billion bits per second. SONET deployment is moving
ahead quickly in carrier networks and services.

There are two modern service concepts that may be of special interest

1o users :

1. Fractional T1 (FT1), a carrier service that allows users to lease
capacity in increments of a DSO (65 Kbps), up to the full 24 DSOs
making up a T1 channel. Fractional T1 provides the benefits of
wideband digital service at a lower cost than full T1 and is popularizing
transmission at speeds greater than 6 4Kbps.

2. ISDN, the Integrated Services Digital Network, an ambitious plan to
eliminate the analog circuits in the local access portion of today's
networks, creating a fully integrated switched digital network. This
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Switched services provide connections on request, between points selected
from a list of available subscribers. Pricing is based on the type of service,
the length of the call, and the distance between the points.

A final service classification is terrestrial or satellite. A service built on
groundbased facilities is terrestrial. Satellite services employ a
geostationary satellite, orbiting approximately 22,500 miles above the
equator as a relay between sender and receiver. The cost of satellite service
may be lower in some application:, = ince it requires no intermediary relay
points to serve remote areas and is adaptable to applications where one
message is broadcast tc many users. Satellite service introduces a transit
delay equal to 1.5 second, owing to the great distances involves in the
relay path, and may impact perforinance for some applications. One
solution to this problem is to use an asynchronous packet data system,
where the originating end does not wait for acknowledgments before
sending the next data packet. With this system, satellite delays cause no
operational problem [8].

INTELSAT was formed in the 1960s to provide international
communications through a system of satellites located on the equator,
INTELSAT created a satellite system that provides global communications
in three coverage areas : Atlantic Ocean, Indian Ocean, and Pacific Ocean
(see Figure 1). A satellite network can be easily established using
off-the—shelf earth station equipment. Two basic types of earth stations are
used for this service : hub station, and field station. As shown in Figure 2,
the hub earth station uses a large satellite dish or communications and
usually requires six to nine months of planning to construct. The hub earth
station is configured as a large system to allow the distant end stations to
be equipped with small satellite dish antennas. Normally, only one hub
station per region is required. The hub station can be owned by a service

provider and connected to the client by terrestrial fiber cable. Field

146




Chapter 13 : Education and Lifelong Leamning for Future Generations

emerging as a major user requirements. It is obvious that ARENTO seems
to be unable to fulfil the requirements for that demand. Private sector
should participate heavily in data communication services. I firmly believe
that the NII should and will be built primarily by the private sector.

V. OVERVIEW OF WIDE AREA
BANDWIDTH SERVICES

Most data communications today is based on carrier circuits designed
for use by data, voice, fax, and other information forms because they
supply only “bandwidth” or unstructured information capacity. These
circuits can be classified according to their capacity, as follows [6] :

1. Voice-garde circuits, analog lines with a data capacity of up to
approximately 19.2 Kbps. Telephone dial lines and leased analog lines
are examples of this type of service. )

2. Narrowband circuits, analog or digital lines with a capacity range of
56K bps to about 1.5 M bps. Dataphone Digital Service (DDS) is a
narrowband service.

3. Wideband circuits, digital lines with capacities from 1.5 M bps (T1) to
45M bps (T3).

4, Broadband circuits, digital lines with capacity in excess of 45M bps.

Table 1, illustrates the common transfer rates of different kinds of
communications media and Table 2, illustrates the transfer time for various
types of documents containing textual information for different
communications media.

Services can also be characterized as being leased or switched. Leased

services are provided to the user continually without the need to dial and
link two fixed points. Pricing is based on circuit capacity and distance.
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supports 2400 bps data rate using Dialup—Asynchronous protocol, in
addition to a very limited up to 64 kbps using synchronous protocol via
direct connect leased lines. It is obvious that ARENTO has no plans for
adding higher speed capabilities and provide additional services like video,
text, X.400, telex text, ... etc, to EGYPTNET. Traditional packet
switching is a technology of the mid— 1960s for solving the networking
proolems of that era. At thut time, bandwidth was scarce and networks
maximized the efficiency in trans; t. With the widespread availability of
fiber cable, whose intrinsic traffic— carrying capacity has been doubling
every two to three years, the need to maximize efficiency at the expense of
end-to—end delay and switching node complexity is no longer imperative
[6].

The 1960's bit error rate also left a lot to be desired, with 10~6
stretching the technical limit. Fiber now routinely provides 10_8 to 10'9,
and Forward Error Correction (FEC) can improve that further [7]. Error—
prone circuits necessiated complex error checking and recovery procedures
at each network node. To guarantee an acceptable level of end-to—end
quality, error management is performed at every link by a fairly
sophisticated but resource-intensive link protocol of the High-level Data
Link Control (HDLC) family. Data communications also could be
provided through standard telephone circuits connected to a computer with
a modern to support a dial-up capability to a host computer. Data
transmission rates over standard telephone circuits are factor of line
quality. While this approach could most certainly be an easy available
capability, slow speed, in addition to low quality make it less than
desirable. ARENTO provides also dedicated telephone circuit service
which encounter similar problems as experience with a standard telephone
circuit approach. To cope with the activities required in the information
age, the demand for switched high-speed data services in Egypt is now
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can attend, the computer can store the transmission of the class for later
viewing. Questions can be mailed electronically to the teacher or professor,
who can send answers back the next day. When it is time to write a report
or a paper required for the course, he or she can electronically access
databases and specialised electronic libraries around the nation and the
world and retrieves electronically the required information. Exams also can
be electronically attended and answered, and even electronically corrected
and scored.

Academic research will continue to change at an increasing manner by
rapid pace. The many collaborations of researchers in the 1990s, such as
remotely sharing scientific instruments and simultaneously working on
scientific problems from distant sites, will, within a few years, likely result
in even mere and increasingly sophisticated collaborations involving
geographically diverse researchers, students and institutions.

For example, a national virtual laboratory will allow gecgraphically
distributed researchers to share experimental results, collaborate on team
research projects, and share coursework for their students who are also
geographicall distributed. Likely collaborations will include projects that
are too expensive for one institution to perform: Simulation-based
education and training will increasingly be used for on—the—-job training.

IV. CURRENT NETWORK SERVICES IN EGYPT

The Arab Republic of Egypt Telecommunications Organization
(ARENTO) provides EGYPTNET. It is mainly a 9600 baud packet
switching network available since December 1989 to selected subscribers
in Egypt. This data packet switching network uses the principle of virtual
circuits te support transmission of data between subscribers. While this
service is available only in Cairo, Alexandria and Suez areas, it practically
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computational models of behavior into a combined system description, and
distributed simulation algorithms. Participation in virtual laboratories can
be through sensors, effectors, and other computational resources [51.
Virtual laboratories will expand support for postdoctoral research, and
graduate students research.

The core of Electronic libraries and virtual laboratories is high
peiformance computing systems. They are based on the scalable
computing technologies. The mi. - ~processors at the heart of todays most
powerful scalable parallel computers appear in relatively inexpensive
desktop workstations and personal computers today and will be found in
the information appliances in the homes of tomorrow. By 1994, all major
computer vendors had adopted scalable parallel technology.

Using electronic libraries, school students can correspond with
electronic pen pads around the nation and the world, learning more about
other parts of the nation and faraway lands, cultures and current events,
Students from geographically distant schools can collaborate to
simultaneously learn invaluable lessons in mathematics, science, and
communications, other students can visit distant art museums and other
educational sites via “electronic field trips”. Interactive multimedia
encyclopaedias and other learning tools allow students to select a myriad of
information — sound, video, maps, charts, and text — on virtually any
subject.

Electronic classrooms via NII will aid in lifelong learning, making
informal education available to millions of Egyptian. Any Egyptian citizen
wants to complete his / her college or pre college education can be enrolled
via any (PC) or workstation in an interactive electronic class on a certain
subject. He or she will be able not only to listen to and see the lesson or
lecture, but alse he can ask questions via a microphone at the (PC) or
workstation, If other classes however, are not offered at a time, he / she
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revolutionized the way many students learn abroad. Key elements in
modern education and lifelong leaming are electronic libraries, virtual
laboratories and electronic classrooms. An electronic library is the
foundation of a knowledge center without walls, open 24 hours a day, and
accessble over a network. Basic technologies support electronic libraries
are [1]:

1. Technologies for automatically capturing data of all forms (text, images,
speech, sound, video etc.) and forming riultimedia information,
generating descriptive information about such data (including
translation into other languages), and categorizing and organizing
electronic information in a variety of formats. Multimedia information
can focus on any of the senses, making it useful for those with
impaired hearing or vision. It can bypass reading or learning disorders

with direct visual and audio reinforcements.

2. Advanced algorithms and intelligent interactive internetwork—based
tools for creating and managing distributed multimedia databases and
for browsing, navigating, searching, filtering, retrieving, combining,
integrating, displaying, visualizing, and analysing very large amounts
of information that are inherently in different formats. These databases
are frequently stored on different media that are distributed among

heterogeneous systems across the nation and around the world.

A virtual laboratory is based on virtual reality and telepresence.
They are based on tools and methods for creating synthetic (virtual)
environments to allow real-time, interactive human participation in the
computing / communication loop. Distributed simulation and synthetic
environments support the creation of synthetic worlds that can integrate
real objects as virtual objects that have both visual and computational
aspects. Methods include geometric models and data structures, tools for
scene creation, description, and animation, integration of geometric and
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United Nations Development Program (UNDP) and the Government of
Egypt (GOE) represented by IDSC [3].

TDP is playing an active role promoting the establishment of the basic
mechanisms and projects to achieve technology development. TDP works
in collaboration with all the parties who have an interest in technology
development including manufacturers, investors, vendors, legislators,
media, system integrators, users regulators, agents , academic institutions,
etc. [3]. TDP team in geared to sei .. the collective interest of these parties
and especially to provide an effective link between investors (current &
potential) and the GOE [2]. All high tech. industries are supported,
especially noted are : sofrware, electronics, medical engineering, Industrial
automation, communications, advanc :d material, biotechnology, and clean
energy [3]. In addition, TDP is serving GOE through analysis &
coordinated actions between various ministries and governmental

organizations regarding technology development.

TDP formed its first five technical boards for electronics,
communications, software, medical industries, and automation during year
1994 [4]. Thirty four of Egypt's leading communications suppliers are
working with TDP's cmmunication board to make sure that the network
services growth is adequate for the information requirements during the
rest of the 90's and the 21st century. It is apparant that the inadequate
telephone—support services in Egypt are inhibiting the growth of such
network services [4]. IDSC and TDP activities are paving the way for
conducting EIAP and implementing its proposed NII presented in this

paper.
III. EDUCATION AND LIFELONG LEARNING

A natural consequence of advanced computer and communication
technologies is education and career development. They have
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care, manufacturing, national security, and public access to govermnment
information.

EIAP should be planned, funded, and executed through the close
cooperation of government agencies and laboratories, private and public
sectors, academic and UNDP. These efforts are directed toward ensuring
that to the greatest extent possible ETAP meets the needs of all communities
involved and that its results are brought into the research and educational
communities and into the commercial markeiplace as effectively as
possible. While the Government agencies that participate in the EIAP are
working to enable the National Information Infrastructure (NII), it is the
private sector that will deploy it.

The second section introduces the current activities of the Information
& Decision Support Center (IDSC) for the Cabinet and its Techrology
Development Program (TDP) which are paving the way for EIAP
implementation. The third section explains the key elements for modern
education and lifelong learning. The fourth section reviews the network
services currently available in Egypt. The fifth section reviews the
Standards of wide area Services to help in choosing the proper ones
needed for NII required for EIAP. The sixth section presents the proposed
NII needed for EIAP, emphasizing the required Education, Training and
Research Network (ETRN) structure needed for moderh education and
lifelong learning,

II. IDSC AND TDP CURRENT ACTIVITIES

The Information & Decision Support Center (IDSC) for the Cabinet
plays a key role in initiating and promoting modernization and
development of government civil activities, IDSC established Technology
Development Program (TDP) in October 1993, under funds from the
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After reviewing the current network services in Egypt and the
international wide area network services, a National Information
Infrastructure (NII) needed for EIAP have been proposed emphasizing the
priority of Education, Training and Research Network (ETRN).

I. INTRODUCTION

In his State of the Union spe.ch on January 24, 1994, President
Clinton called for connecting every classroom, library, clinic, and hospital
in American into a “na:ional information superhighway” by the year 2000
[1]. He said “Instant accs=ss to information will increase productivity. It
will provide better medical care. It will create jobs”. The High
Performance Computing and Communications (HPCC) Program,
currently coordinated by the National Science and Technology Council
(NSTC), is helping to fulfil thin vision [1], [2].

Similarly, advanced computer and communication technologies could
provide vast benefits throughout the entire Egyptian economy. Senior
government, industry, academic institutions, schools and managers are
required to apply them to areas of profound impact on and interest to the
Egyptian people and participate the leadership in these technologies. A
national program is urgently needed to be established for introducing and
developing the information infrastructure essential to our national and
international competitiveness in the 21st century, this program is named
EIAP (Egypt Information Age Program}. This infrastructure are based on
scalabel high performance computing systems advanced high speed
computer communication networks, and advanced software. It will enable
us to build electronic libraries, virtual laboratories and electronic
classrooms, enhance educationand lifelong learning, manage our energy
resources better, monitor and protect the environment, and improve health
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CHAPTER 13

EDUCATION AND LIFELONG
LEARNING FOR FUTURE
GENERATIONS

By
Dr. Alaa M. Fahmy

ABSTRACT

Education reform is considered one of the most important issues
facing the world in the 21st Century. Information Technology (IT) could
provide vast benefits throughout the entire education process. Educational,
training, and research communities in Egypt are required to apply IT
throughout the entire education and training processes as a part of
a national program to provide a modern education essential to our national
and international competitiveness in the 21st century.

The paper adresses the urgent need for a national program to be
established for introducing and developing the information infrastructure
essential for achieving modern education. This infrastructure is based on
scalable high performance computing systems, advanced high speed
computer communications networks, and advanced software. It will enable
us to build electronic libraries, virtual laboratories, electronic classrooms,
enhance education and lifelong learning. Such a program is proposed and
named EIAP (Egypt Information Age Program). The program should be
planned, funded, and executed through the close cooperation of
government agencies and laboratories, private and public sectors,
academic, and United Nations Development Program (UNDP).
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Tools as CASE tools, user interface design tools, multimedia design
tools, ... etc, are to be recommended.

3. Services :

The main services of each participating center are as follows :

k]

An infrastructure for the development of high quality teachware
supported b a high level of expertise which is available both locally or
abroad.

+*

An electronic classroom where the courses produced by the various
local topic centers <an be delivered with a high degree of pedagogical
and technical quality 2nd with the support provided locally and through
the network.

* The access to other Egyptian computer networks such as the
universites' network of the Supreme Universities Council and the
ESTNET of the Academy of Scientific Research and Technology. This
will ensure the continued assistance of acquring supporting information
maintained by these networks.

*

The basis for an evaluation of potential benefits and impacts of a high
speed Egyptian computer aided education network for the production
of guidelines supporting further improvements.

*

Training programs for small and medium sized companies and
enterprises are to be supported by the network.
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ORGANIZATION AND MANAGEMENT

1. Responsibilities :

Any local topic unit or local school could be run by at least three
people, (a local project leader, a technical manager and an educational
manager).

The local project leader is responsible for the center's running. He will
implement the local actions derived from the overall network work plan
and will ensure the liaison with other centers participating in the network.
Furthermore, the local project leader will maintain the contacts with
industry like manufacturers of hardware and software, service companies
and industrial applicators.

The technical manager is responsible for establishing, maintaining and
supervising the resources of the local center such as the computers,
networks, software and support tools. His tasks will include equipment
and software acquisition, equipment allocation, maintenance planning and
implementation, replacement and software updates, version control and

maintenance of network services.

The educational manager is to be responsible for the co-ordination of
the contracts with other local centers and the definition of strategies of
integration in the educational curriculum and training programs. Thus he
will ensure that teachware produced locally, as well as courses hosted the
center comply with high standards of pedagogical and technical quality,
and will contribute to the overall strategy of the network to meet
pedagogical and technical excellence.

2. Definition of Platform and Tools :

It is suggested to choose MS, DOS, UNIX and IBM based systems.

135




Part Five : Utilization of Information Technology

3. Guidelines for Evaluation and Certification :

The guidelines should guarantee uniform modes of evaluation and
certification of teachware to be used in all local schools, institutions and
centers which have access to the network of the LTC's.

Several evaluation modes are thinkable :
* Global evaluations passed at the end of the course.
* Evaluations involved in the tez-hware (continuous tests and direct
corrections executed by the teachers).

*  “On-line” evaluation based on the above mentioned students' files.
This mode has not yet been sufficiently explored but should be taken
into account in future research.

The evaluation mode can be influenced by further conditions like the
teachware subject matter, the course levels (implying different
qualifications), the course duration, the way the course is implemented and
the course mode itself (lessons, self-learning, group work, ... etc.).

These facts should be inferable from the certification. The
certifications should be made out by the Local Topic Centers being
answerable for corresponding teachware and only in acceptable situations
by another LTC which is explicitly authorised.

Certification can be given in presence or at distance which means that
students can pass their examinations by visiting the LTC being responsible
for the teachware subject matter, or that students can be tested in their
homes and the tests are sent to the LTC that created the test and is allowed
to draw the desired certification.

Evaluation and certification in presence should be preferential (besides
they are economically irresponsibie) and even obligatory for courses
attended for acquiring a certain degree of qualification (e.g. graduation,
diploma, ... etc.) or qualification for particular profession or discipline.
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a computer-based lesson, we have to take into account that the *“author” is
a subject matter expert but a novice on the computer. We therefore have to
provide tools to support him in working out adequate instruction material.

TEACHWARE AND COURSE DEVELOPMENT

1. Introduction :

In discussions and meeting people talk about education and training
the terms “teachware”, “courseware” and “educational software” are used
synonymously. We consider these terms as synonymous as well with the
slight difference that “teachware” is the term being preferentially used in
Europe while the term “courseware” is more common for the American

usage.

Courseware is the special purpose software that is authored by a
subject matter expert or computer programmer to provide the instructional
interactions. This can include a magnetic tape, a hard disk or a floppy disk
which contains the courseware code.

2. Teachware Development :

We have to prepare different types of software, since there are
different requirements and demands for specific kinds of teaching like
classroom work (traditional lessons), group work (student contact both the
teacher or another student), or self~learning (no teacher has to be present).
The teachware that is to be used in the proposed network (ECAEN) will be
developed at the local topic centers in co—operation with universities,
software development houses, commercial developers, ... etc. which
supply the technical expertise on the topic or subject curriculum.
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rights. The modification of learning material can be restricted to course
developers only.

4. Communications :
The following set of interactive links should be guaranteed :
* Teacher-class interaction.

* Teacher—learner interaction (in particular the teacher should be able to
monitor the students' work).

* Leamers—computer server interaction.

A long term goal is the development of a video~conferencing tool that
will provide visual display contact between the teacher and the students
when they are not physically in the same room.

5. Dedicated Learning Facilities :

We will take into account both support tools for leaming process and
support tools for the teaching process. Learning facilities like students’
files which especially distribute the learners' activities, lessons and slides
sequences already used.

Improving help functionality could be done by using multimedia tools
that will even support the learning process itself, If the student asks for
more information about a special context starting a certain program (¢.g. a
video or a simulation program) it could help him to grasp the problem
easily.

Since one of the purposes should be to support the user more
individually and with respect to his knowledge and experience, we should
utilize the tutoring systems or even the intelligent tutoring systems (ITS).
Whole sections of learning material can be presented on the computer
while other sections can still be defined by a teacher. When preparing
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2. The Man-Machine Interface :

The man~machine interface (MMI) will be built on top of the state art
graphical user interface as a dedicated user interface for learners. Such an
interface will create a synergy between different learning environments and
should facilitate the use of learners and mtors/teachers.

The MMI will provide the fundamental link between the student and
the learning environment with the aim to shield the student from the
practical environment idiosyncrasies and provide him or her with a unique
working environment that will always present a uniform functionality and
a look and feel which is independent from hardware platform, operating
system, and windowing system.

Furthermore, MMI functionality should allow :
* Swmdents to navigate on learning sequences and their previous activities

* Access to simulation and / or demonstration applicatioons (local or
remote).

* The support and extended usage of such inputs and outputs as “dial
base”, mouse, keyboard, sound, ... etc.

* Usage of extended outputs (e.g. voice outputs) provided that the
specific hardware / software platform supports it.

3. Access and Usage of Learning Materials :

Since ECAEN aims at the development of an environment for flexible
and distance learning, a common database supporting various kinds of
access and usage must be designed and implemented.

For developing a distributed systems a connection to a distributed or
remote database is necessary. The learning material database will support
an identification mechanism combined with different levels of access
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PC's or workingstations to establish an electronic—classroom in the

following ways :

* All users can work independently.

* The teacher can broadcast his screen contents to one or more students.
* One student can temporally act as the teacher.

* Screen displays can be switched between any combination of systems.

* The teacher can control the inpu. ‘evices of one or more students.

2.4, Compatibility Between All Centers :

Since there will be heterogeneous NTC's and local centers within
ECAEN, it is not of our intention tc have a uniform basis of all centers.
Anyway, several levels of compatibility should be identified such as :
operating systems, window systems, toolkit, and user interface. Special
attention should be paid to the realisation of the same “look and feel” and
the ease of porting.

SUPPORT TOOLS

1. Introduction :

It is essential that learners can concentrate intensively on the learning
process without being distressed by operational activities. The proposed
support tools will harness the operating environment to specific learning
requirements in terms of :

*  Man-machine interface.
* Access and usage of learning materials.
* Communications.

* Dedicated learning facilities.
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2. Networking Infrastructure :

2.1. The National Topic Centers :

Building a distributed system requires a complex management that
fixes and co—ordinates the distribution of tasks and responsibilities, The
proposed network basic building blocks are the so called the National
Topic Centers (NTC's). They are the nodes of the network which hosts
the activities in certain topic.

A NTC covers specific knowledge in various teaching areas (e.g.
computer graphics, mathematics, Arabic language, ... etc.), and is
considered the basic for the development and delivery of educational and
training software as well as the support center for running the courses.

2.2, The Connections Between Different NTC's :

The network does not focus on the development of new technologies,
but on the usage of the existing ones. Connecting NTC's through the
whole country prohibits the use of expensive network and high bandwidth
networks being not available in general. ‘

Although, in spite of the fact that the system X.25 is available now in
Egypt and special digital links are available as well, the connection
between different national research centers in educational topics is still an
open question since the bandwidth of X.25 is not at all sufficient to
support multimedia applications and the special links are only special
solutions to connect two partners point—to—point.

2.3. Connecting the NTC's and local schools, institutions and
centers :

Inside the specific locality the connection could be realised via a Local
Area Network (LAN). Ethernet or FDDI are examples of LAN. From the
teachware point of view, the network should provide a configuration of
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It is to be considered that schools, institutions and centers of different
types and levels are to be the users and the main constiteencies of the
network.

Also, research institutions, universities, research and development
groups, hardware and software manufacturers and agents, software and
systems developers houses, and commercial developers are to be
considered the main contractors of the project deliveries.

NETWORKING

1. Introduction :

The Egyptian educational and training programmes of the several
schools, institutions and centers have to support the following demands :

* The educational and training framework will not be implemented only
in central schools, institutions or centers, but in combination of local
and remote courses in order to minimise travelling outside the local
setting.

* The basic educational and training information will be in multilingual
including Arabic language, therefore, educational and training
programs have to be considered from the technical aspects of
multimedia approach.

These two points ask for telecommunication infrastructure serving
a multimedia information system and multimedia workstations. For this
reason, various kinds of telecommunication services are to be provided to
handle easily the transferred knowledge through messaging, conferencing,
E-mail, ... etc.
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The project proposal is divided under four main topics dealing with
networking, support tools, teachware and course development and
organization and management.

INTRODUCTION

It is important to think of educ - 'on, training and learning on a national
scale in particular, since intergration of resources and experiences of the
Egyptian society is progressing rapidly and will be stronger in future to
mobilise the scarce resources available, It is noted that an integration from
the market point of view, since education and training even if basic
academic or professional is a market by itself. Therefore, it is needed joint
educational and training programmes as well as the development of new
educational and training structure and concepts. In the Egyptian scene this
market should be served by a computer network infrastructure, an
integrated “local / remote” information system for multimedia teachware.

The ECAEN concept and functional frameworks is to be developed on
the already existing co-operation and co—ordination in education and
training between learning institutions as shown in the following diagram :
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CHAPTER 12

TOWARDS THE DEVELOPMENT OF AN
EGYPTIAN COMPUTER AIDED
EDUCATION NETWORK (ECAEN)

By
Prof, Dr. Mohamed Mohamed El-Hadi

ABSTRACT

The development of an Egyptian Computer Aided Education Network
(ECAEN) is to be considered as a Research & Development preposal
aiming at the promotion of educational institutional co—operation on
a national scale in the area of distributed multimedia education, continuing
education and distance leamning,

The main goal of the project is to develop collaborative teaching and
training tools and software. The project should have as results the
followings :

1. Profiles for the (hardware, software and systems) needs for the
Egyptian academic and professional education and training scheme.

2. Implementation of an Egyptian academic educational and professional
scheme on a local remote basis (telecommunication approach).

3. Tools for the development of Arabic and multilingual teachware.
4, Tools for the support of multimedia approaches.

5. Prototype educational and training programmes for curricula
demonstrated on courses given by the partner institutions.
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indications ensure this possibility and feasibility by the aid of the
advancement of information technology.

This study is prepared to answer this proposition, which is the
feasibility of utilizing advanced information technology to overcome the
comprehensive illiteracy in adult education. The study presents the
importance of development and especially the human development to
activate the required change in the society. It specifies the current problems
of Egyptian education which are in. use of traditional learning techniques,
the overwhelming number of pupils in the classroom, the rigid
centralization of education ... etc. The investigation highlights the problem
of illiteracy which Egypt suffers greatly from. Around half of the Egyptian
population are considered to be illiterates i.e. do not read, write and
calculate. The computer illiteracy is much greater and surpass this figure.
The problem of comprehensive illiteracy represents a basic obstacle facing
Egypt to enter the world of future armed with modemn science and
technology.

The information technology has been utilized to serve public
education, adult educaticn, formal and informal education in most
advanced societies in West and East alike. Information technology has
been utilized as stimulus, incentive, and interactive means to learning
process. The computer—assisted instruction. CAI, has been used
successfully to develop the individual and stimulate him for self learning.
Interactive multi-media, communication technology and information
networks are integrated together to overcome the problem of
comprehensive illiteracy in adult education. The usage and utilization of
these advanced technologies in community resource learning centers
present a crucial necessity which we should formulate policies, and future
plans to their spread in the Egyptian society especially to the remote areas
whether rural or desert.
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CHAPTER 11

INFORMATION TECHNOLOGY AND
OVERCOMING COMPREHENSIVE
ILLITERACY IN ADULT EDUCATION®

By
Prof. Dr. Mohamed M. El-Hadi

ABSTRACT

The traditional methods and techniques which are used in adult
education and comprehensive illiteracy could not overcome the problem of
illiteracy in Egypt throughout the past half century. This problem has
widen. Therefore, we ask the following question :

Are there other methods could be utilized to speed overcoming the
comprehensive illiteracy and shorten learning time resulting from the use
of the applied traditional methods ?

The answer to this question is inherit in the utilization and use of the
different aspects of information technology and its fast developments as
a recent scientific method to overcome the problem of illiteracy in
developing countries in general and in Egypt in particular. As the ordinary
individual with simple knowledge could use television, radio or video sets
to view and listen to the preferred programs, he could use the computer
and telephone to be connected with multi-aspects of knowledge programs
to teach himself by himself the principles of reading, writing and
mathematics. Also, he could learn continuously for lifelong. All

* The Complete Research is in Arabic Language.
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Part Four : Applications and Usages of Information

The anticipated project consists of three components :

1. Applications systems which deal with the management of all school
functions :
a. The educational function which involve curricula development for

all school levels utilizing advanced information technology.

b. The operational funct.on which contains school resources such as
manpower resources i.e. * achers, students, personnel; school

curricula allocation, books, ... etc.

¢. The financial and administrative function which consists of

accounts, personnel salaries, inventory, ... etc.

2. Equipments and machines such as computers, printers, storage

devices, scanners, networks, ... etc.

3. Support software, i.e. operating systems, word processors,
spreadsheets, ... etc.
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INTEGRATED MANAGEMENT
INFORMATION SYSTEM FOR SCHOOLS

By
Mr. Sherif Ahmed Al-Maghraby

SUMMARY OF PRESENTATION

The school is considered the principal bases for the educational sector.
All different types of schools, governmental or private, primary or
preparatory or secondary, public or comercial or industrial are considered
the most important institutions for preparation, quaIiﬁcation, and education
of human resources in the society.

Also, all societies, especially the advanced ones always seek the
development and utilization from recent sciences and technology.
Therefore, our society cannot succeed and prosper without utilizing
advanced technology to reach the 21st Ccntury. '

The Egyptian schools have realized recently the importance of utilizing
information techology. Nowaday, we witness many schools use
computers and information systems in administering their different
functions; the financial, operational, and educational ... etc. What is

lacking is integration among these functions.

TEAM-MISR corporation has been involved in the development of
a “school integrated management information system” package to be
utilized in schools. This package is centered around the integration criteria.
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THE TECHNOLOGY OF INFORMATION
BANKS AND THEIR IMPACTS ON
EDUCATION : A LEGAL VIEW*

By
Dr. Azza M. Khalil

ABSTRACT

The world lives today the era of information revolution. The
information banks have become necessity for current modem life. It is
expected that the age of printed books will be no longer of use because
information banks excel upon them by a great deal.

As aresult, a large legal gap has been formed; therefore, it is the duty
of the legislators to fill this gap in order to control the widespread use of
computers in information banks field.

This study aims at developing a desirable legal balance for the
continuation of flow of information under the shade of legaly safe
atmosphere.

* The Complete Research is in Arabic Language.
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This study contains data as information technology; the nature,
advantages and required acquisition and usage of CD-ROM, CD-ROM
distribution, Egyptian and International networks and their relations with
CD-ROM.
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CHAPTER 9

THE FEASIBILITY OF USING CD-ROM
IN THE DEVELOPMENT OF
EDUCATION AND SCIENTIFIC
RESEARCH IN EGYPT"

By
Dr. Shoukri Aa-Enani

ABSTRACT

The world has witnessed an exciting progress in information
technology, throughout the few recent decades. The usage of
micro—processors has resulted in the expansion of computer after the
development of their capabilities, and the reduction in their costs, and the
use of advanced disks and fiber optics, and packet switching to transfer
data. Also, data bases have expanded as regard the dependancy on them,
versification of their topics, their easy access by phones, and the
dependancy on computers as information management tools.

In the midst of information technology revolution, CD-ROM have
appeared to fulfil the man's dream to reach a medium that could contain
hundreds of books and thousands of pages on one disk. In addition
several media could be loaded on the disk such multi-media :

Egyptian information networks have tried to acquire CD-ROM and
data bases, to make them available to their users.

* The Coinplete Research is in Arabic Language.
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7. CONCLUSIONS

The demand and resources task is difficult and complex problem
specially when reserve conditions are considered. This knowledge base
treats this problem carefully. The rate of feeding from reserve to demand
and the rate of accumulating of reserve, the minimum and maximum
permissible levels of reserve are important factors in planning of
employing graduates. This knowlede base can be expanded to include
serveral years, to include human experts in the planning domain and can be
used in other similar planning models. The construction of this knowledge
base was based on experience in operations research planning models
(generalized network optimization technique and the linear optimization

techniques).
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Table 3 : The state of reserve, the deficiency and the contribution of
reserve to the demand.

The reserve state the deficiency the reserve
in meeting demand| contribution
75000 0 ]
100000 1] o
125000 4] 0
100000 472250 25000
75000 105190 25000
100000 4] 0
125000 o 0
150000 o 0
125000 278320 25000
150000 o a
178000 o 0
200000 0 ]
175000 128422 25000
200000 0 0
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Table 2 : The yearly contribution to demand, to reserve and the surplus.

Zone Yearly contribution Yearly contribution Yearly surplus

No to the demand Lo reserve C(dutyd
1290 1991 1992 1990 1991 1992 1990 1991 1992

1 4565432 77778 0 Q 25000 1] 0 283762 |223423
2 149400 154000 15600 0 [+] 23000 Q 0 76400
3 100080 107 000 13520 0 o 25000 o L] 132380
4 110500 1921200 139100 0 0 4] o] o 0
-] 114000 108510 187100 0 (1] a o 1] [1]
] 108900 62100 0 4] 25000 0 o 93700 1200680
7 107100 54900 [v] (] 25000 1] ] 28010 |10708B1
8 1185500 0 V] 4810 20190 o 4] 85610 |187100
"] 104551 1086016 166013 0 Q O o [+] 4]
10 |107091 10509 ] (V] 25000 o o 127451 }1110158
11 (118007 ] Q 25000 4] 0 17172130091 |117016
12 |276543 297685 194369 [+] ) 25000 1] 0 59387
13 |276654 356453 213236 0 Q o 0 (4] 4]
14 |342332 222020 4] 1] 25000 0 a 186425 [432112
18 | 654334 111542 0 0 25000 0 [4] 417790 |922213
T 3147524 (1859813 229038129810 17019075000 (17173 |135283%9 | 1988187
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Table 3 shows the reserve state, the deficiency and the contribution of
the reserve to the demand. From table 3 we notice that the contribution of
reserve to demand does not meet the deficiency because of the constraint
that a specific rate is permissible. This constraint may exist due to the fact
that the graduates are in military duty or something like that.
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6. APPLICATION

Table 1 shows the data of the required demand for employee in

specific sector and the graduates in years 1990, 1991 and 1992
respectively.

Table 1 : The zone requirements for employee and graduates distributions

in three years.
The =zone |The demand The graduates distributlon
number Of Zone '
graduates 1990 1991 1992
1 543210 465432 386540 223423
2 319000 149400 154000 117000
3 220700 100080 107000 171000
4 938050 110500 191200 139100
5 539800 114000 108510 187100
6 171000 108900 1808060 120060
7 162000 107100 107910 107081
8 115500 120310 105800 187100
9 677000 101651 104016 166013
10 117700 107091 163060 111015
11 118007 160180 130091 117016
12 768597 2746543 297685 278756
13 999765 276654 356453 213236
14 564352 342332 433445 R 432112
15 765876 654334 554332 322213
b 7020557 3194307 3382842 2892225

Table 2 shows the contributions of yearly graduates to the zone
demand, to the reserve (general duty) and the surplus. The general duty is
controlled by the rate of feeding the reserve. This rate is determined by the
nation’s policy (e.g. military service requirements). It is equal to 25000
graduates in our example. The surplus in yearly graduates can give
indication to the planners so that they can take them into consideration in
the next plan.
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YSaie Pch
YEGi= D1
YEGi+1w YO1i+14
YEGi +3m Y@i+32

Yo

YSGi = DY@1
¥YSGi+1 = DS
YEGi+1 = M1
YEG1+2 = YGi+2

Mi = YOi+1
ERS = E +PC
YLG1 = DEMG
¥S@i= DYG1
YSIL +1mDSy
YEGL+1 = M1
YEGLI+2 w Y3@i+2

~DS1

M2 = M1 =-YG1+2
ERS = E+PC-M2
YLG1 = DEMG
YSG14 = DYOH
YSGi+1 w YG1+1
YSG1+2 wm YaiL+2

YSGi

M2eYdi+2 - M1 P
ERS = E + PC
YLG1i=DEMG

- DYG1

YSAOi+1 = Y31+t
YSA1+42 m M1
YEGi+2 = M2

Fig. 10 : Flow chart for the last stage of
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Figure 9 shows a flow chart that covers the construction of the rules
which represent the second étage of surplus (Rules 11-15). Fig. 10 covers
the third stage of surplus (Rules 16-23).

2

NO I S

Youm
DEMG >= Y@i >ﬁ

DL = DEMG - Y@i
YCOi+1imYgi+1 -~ DL

No Yeoum

,__Q = Smax 3—
NO Yos LI

-
‘-—Q <= Smax PcD—— YEQ1 +1=YCG1+1

- YEGL +2aYGi+2

LmSima i - '
@j NP_< YCQi+2 >wPch

N -

) “E+YCOI+T |
e
—< Ycai+1>=ED1 YS@i+i=aYCAL+1 - ERS = E + Pch
YEGi+2=Yai+2 : YEG +2=YG1+2

YEGi +1wYDGi+1

YSGi+1i = ED1
YEGi+2 w YGi+2
YEGQi+1 =ED2

ERS= E+ YCGi+1
YSOi+1=YCA4L +1
YEG1+2 =Y3@i+2

Fig. 9 : Flow chart for the second stage of surplus.
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Figure 8 shows a flow chart that covers the construction of the rules
which represent the first stage of surplus (Rules 6-15).

Yes

no/— 5
DEMG > £ YG!B———

fmi

DL=DEMG- C(Y@i+YG1+1)>
YCOi+2nYGi+2 - DL

Yas

—

E = Smax

I
NO o 3 Yas ERS =

( E ¢m Smax Pc‘i>-] YEGL +2unYCG1i+2
EDimSmax~-E

i l ‘5‘9_< YCG1+2 >=Pch Yes

N ———
va Yos [ERS=E+YCGI 2 YD1 +2=Y0G1+3-Pch
YCE1+2>=ED1 YSG4+2=YCG1+2 ERS = E + Pch

¥SGi+2= Pch
i +2=YDO1+2
EDZ2=YC6i +2-ED1 YEQ =
ERS=E+ED1

YCGi+2=ED1
YEG1+2ZED2Z

ERS= E+ YCG@1i+2
YSG1i+2=ED1

Fig. 8 : Flow chart for first stage of surplus.
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Figure 7 shows a flow chart that covers the rules of deficiency in
meeting the demand (Rules 1-5).

f

Yes

Start
DL = DEMG - £ YG@i

HO 3
DEM@ > I Y@i
img
No I

Yos
— E {m Smin >~_|‘

ERS = Smin
DE=E-Smin PSi ‘= ©
1 DF1 = DL,
NO Yas
P = DE P=Pdch

D1 =DL-P ERS = E-DL D1 = DL-P
ERS= E-P PS1 = p ERS = E-P

PSim P DF1 = O PS1 = P
DF = D1 DPF1 = D1

Fig. 7 : Flow chart for deficiency cases in matching an individual to
situation.
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YGi+1 < DS1 ,
M1 = DS1 - YGi+l ,
YGi+2 >= M1 ,
M2 = YGi+2 - M1,

THEN

ERS = E+PC , PS1 =0,

YLGi = DEMG , YSGi=DYGi , YEGi=0,
YLGi+l = 0, YSGi+l = YGi+l , YEGi+l =0,
YLGi+2 = 0, YSGi+2=M! , YEGi+2 =M2,
DF1 = 0,

RULE 23

1E
DEMG <= YGi ,

DYGi = YGi - DEMG,
E > Smax -Pch ,

PC = Smax - E ,
DYGi < PC ,

DS1 = PC - DYGi ,
YGi+l « DS1 ,

M1 = DS1 - YGi+l ,
YGi+2 < M1 ,

M2 = M1 - YGi+2 ,

THEN

ERS = E + PC - M2, PS1 =0,

YLGi = DEMG , YSGi=DYGi , YEGi=0,
YLGi+]l = 0, YSGi+l = YGi+] , YEGi+1 = 0,
YLGi+2 = 0, YSGi+2 = YGi+2 , YEGi+2=0,
DF1 = O,
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THEN
ERS = E+PC, PS1 =0,

YLGi = DEMG , YSGi=PC , YEGi = M1,
YLGi+l = 0, YSGi+l =0 , YEGi+1 = YGi+1 ,
YLGi+2 = 0, YSGi+2=0 , YEGi+2 = YGi+2,
DFl = 0,

RULE 21

IE

DEMG <= YGi ,
DYGi = YGi — DEMG,
E > Smax - Pch ,

PC = Smax -E,
DYGi < PC ,

DS1 = PC - DYGi ,
YGi+] >=- DSI1 ,

M1 = YGi+l - DS1,

THEN
ERS = E+PC , PS1=0,

YLGi = DEMG , YSGi=DYGi , YEGi=0,
YLGi+1 = 0, YSGi+1 =DS1 , YEGi+1 =Ml ,
YLGi+2 = 0, YSGi+2~=0, YEGi+2 = YGi+2 ,
DF1 = 0,

RULE 22

IF

DEMG <= YGi ,

DYGi = YGi - DEMG,

E > Smax -Pch ,

PC = Smax - E ,

DYGi < PC ,

DS1 = PC - DYGi ,
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IHEN

ERS = E+Pch , PS1=0,

YLGi = DEMG , YSGi=DYGi , YEGi=0,
YLGi+l = 0, YSGi+1 =DS , YEGi+l =M1,
YLGi+2 = 0, YSGi+2 =0 , YEGi+2 = YGi+2,
DFl = 0,

RULE 19

IE
DEMG <~ YGi ,

DYGi = YGi - DEMG,
DYGi < Pch ,

E <= Smax - Pch,
DS = Pch - DYGi,
YGi+l < DS ,

IHEN

ERS = E+ DYGi + YGi+l , PS1=0,

YLGi = DEMG , YSGi=DYGi , YEGi=0,
YLGi+]l = 0 , YSGi+l = YGi+l , YEGi+1 =0,
YLGi+2 = 0, YSGi+2 =0 , YEGi+2 = YGi+2,
DF] = 0 ,

RULE 20

1K

DEMG <= YGi ,

DYGi = YGi - DEMG ,

E > Smax - Pch ,

PC = Smax - E

DYG1 >= PC ,

Ml = DYGi - PC ,
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IHEN

ERS = E, PS1=0,

YLGi = DEMG , YSGi=0 , YEGi=DYGi,
YLGi+l = 0, YSGi+l =0 , YEGi+l = YGi+l,
YLGi+2 = 0, YSGi+2 =0 , YEGi+2 = YGi+2,
DFl =0,

RULE 17

IE
DEMG <= YGi,

DYGi = YGi — DEMG,
E <« Smax -Pch ,
DYGi >= Pch ,

D1 = DYGi —~ Pch ,

IHEN

ERS = E + Pch , PS1 =0,

YLGi = DEMG , YSGi=Pch , YEGi=D1,
YLGi+l = 0, YSGi+l =0, YEGi+! = YGi+!,
YLGi+2 = 0, YSGi+2 =0 , YEGi+2 = YGi+2,
DF1 = 0,

RULE 18

IE
DEMG <= YGi ,

DYGi = YGi -~ DEMG,
DYGi < Pch

E <= Smax -Pch ,
DS = Pch - DYGi,
YGi+l >= DS ,

Ml « YGi+l - DS,
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RULE 15

IE

DEMG > YGi ,

DL = DEMG - YGi ,
YCGi+l = YGi+l1 - DL,
E > Smax-Pch ,

ED. = Smax - E
YCGi+l < EDI1 ,

THEN
ERS = E+ YCGi+l . PS1 =0,
Y_G1 = YGi , YSGi=0 , YEGi=0,

YLGi+1 = DL , YSGi+l = YCGi+1 , YEGi+1 =0,
YLGi+2 = 0, YSGi+2=0 , YEGi+2 = YGi+2,

DFl =~ O,

CONSTRAINT 3:

IF the graduate's demand value is within the constraint :

Graduate's Damand < YGi

THEN all the graduates of most two recent years (YG3 & YG2) will
be surplus in addition to part of the graduates in the first year (YG1). The
details of this distribution are explained in rules from 16 to 23.

RULE 16

IE

DEMG <= YGi,
DYGi = YGi - DEMG,
E = Smax,
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RULE 13

IE

DEMG > YGi ,

DL = DEMG - YGi,
YCGi+1 = YGi+1 -DL,
E <= Smax -Pch ,
YCGi+1 < Pch ,

IHEN
ERS = E+YCGi+l , PS1=0,

YLGi = YGi , YSGi=0 , YEGi=0,

YLGi+1 = DL , YSGi+l = YCGi+1 , YEGi+1 =0,
YLGi+2 = 0, YSGi+2 =0 , YEGi+2 = YGi+2,
DF1 = 0,

RULE 14

IE

DEMG > YGi ,

DL = DEMG - YGi,
YCGi+2 = YGi+2 - DL,
E > Smax —Pch ,

ED! = Smax - E
YCGi+] >= EDI ,
ED2 = ECGi+] - ED1 ,

THEN
ERS = E+EDI , PS1=0,

YLGi = YGi, YSGi=0, YEGi=0,

YLGi+]1 = DL , YSGi+l =EDI , YEGi+]1 =ED2,
YLGi+2 = 0, YSGi+2 =0 , YEGi+2 = EGi+2,
DFl = 0,
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RULE 11

IE
DEMG > YGi,

DL = DEMG - YGi ,
YCGi+t = YGi+1 -DL,
E « Smax,

THEN

ERS = E , PS1 =0,

YLGi = YGi , YSGi=0, YEGi=0,

YLGi+1 = DL , YSGi+1 =0, YEGi+l = YCGi+l,
YLGi+2 = 0, YSGi+2=0 , YECi+2=YGi+2,
DF1 = 0,

RULE 12

IE
DEMG > YGi,

DL = DEMG - YGi,
YCGi+l = YGi+l -DL,

E <= Smax -Pch ,
YCGi+1 >= Pch ,

YDGi+l = YCGi+1 — Pch ,

THEN
ERS = E + Pch , PS1 =0,

YLGi = YGi, YSGi=0, YEGi=0,

YLGi+l = DL , YSGi+l = Pch, YEGi+]1 = YDGi+l ,
YLGi+2 = 0, YSGi+2=0 , YEGi+2 = YGi+2,
DF1 = O ,
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THEN
ERS = E+EDI1 , PS1=0,

YLGi = YGi , YSGi=0, YEGi=0,

YLGi+1 = YGi+1 , YSGi+l =0 , YEGi+1 =0,
YLGi+2 = DL , YSGi+2 =ED1 , YEGi+2=ED2,
DFl = 0,

RULE 10

IE
DEMG > YGi + YGi+l,

DL = DEMG - (YGi + YGi+l),
YCGi+2 = YGi+2 - DL,

E > Smax - Pch ,

ED! = Smax — E

YCGi+2 < ED1 ,

JHEN

ERS = E+ YCGi+2 , PS1 =0,

YLGi = YGi, YSGi=0 , YEGi=0,

YLGi+l = YGi+l , YSGi+l =0 , YEGi+l =0,
YLGi+2 = DL , YSGi+2=EDI] , YEGi+2=0,
DFl = 0,

CONSTRAINT 2:

IF the graduate's demand value is within the constraint :

2
Graduate's Damand < Z YGi

iml

THEN all the graduates of most recent year YG3 will be surplus in
addition to part of the graduates in the subsequent year (YG2). The details
of this distribution are explained in rules from 11 to 15.
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THEN
ERS = E + Pch , PS1=0,

YLGi = YGi, YSGi=0, YEGi=0,

YLGi+1l = YGi+l , YSGi+l =0, YEGi+1 =0,
YLGi+2 = DL , YSGi+2=Pch , YEGi+2 = YDGi+2,
DFl1 = 0,

RULE 8

IE

DEMG > YGi + YGi+l,

DL = DEMG - (YGi + YGi+l),
YCGi+2 = YGi+2 -D'.,

E <= Smax — Pch ,

YCGi+2 < Pch ,

IHEN
ERS = E + YCGi+2 , PS1 =0,

YLGi = YGi, YSGi=0, YEGi=0,

YLGi+1l = YGi+l , YSGi+l =0 , YEGi+1 =0,
YLGi+2 = DL , YSGi+2 = YCGi+2 , YEGi+2=0,
DFl1 = 0,

RULE 9

IE

DEMG > YGi + YGi+],

DL = DEMG - (YGi + YGi+l),
YCGi+2 = YGi+2 ~ DL,

E > Smax - Pch ,

ED]1 = Smax - E

YCGi+2 »= EDI1 ,

ED2 = ECGi+2 - EDI ,
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CONSTRAINT 1:

IF the graduate's demand value is within the constraint :
Graduate's Damand < Z YGi

THEN a surplus in the most recent year graduates YGi+2 will exist.
The details of this surplus depends on the state of reserve and the
absorbing rate. Rules from 6 to 10 explain the fine distribution of
graduates to both the demand and reserve.

RULE 6

IF ,
DEMG > YGi + YGi+l,

DL = DEMG - (YGi + YGi+l),
YCGi+2 = YGi+2 - DL,

E = Smax,

THEN

ERS = E, PS1 =0,

YLGi = YGi, YSGi=0, YEGi=0,

YLGi+l = YGi+l , YSGi+l =0 , YEGi+]1 =0,
YLGi+2 = DL , YSGi+2 =0 , YEGi+2 = YCGi+2,
DFl = 0,

RULE 7

IE

DEMG > YGi + YGi+l,

DL = DEMG - (YGi + YGi+l),
YCGi+2 = YGi+2 - DL,

E <= Smax -Pch ,

YCGi+2 >~ Pch ,

YDGi+2 = YCGi+2 ~ Pch ,
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5.2. SURPLUS RULES :

The surplus in graduates arises IF the graduate's demand value lies

within the following constraints :

I

3

Graduate's Damand < ZYGi Constraint 1
i=1
2

Graduate's Damand < Z +G; Constraint 2

fml
Graduate's Damand < YG1 Constraint 3

In each case the surnlus value depends on the rate of reserve in the
society and it's rate of absorption. This rate depends on the needs of
society such as military service, training, waiting rate and other economical
aspects, The sate of reserve is limited by the maximum level Smax. The
interaction among the graduates, the demand and the reserve for three
years plan is depicted in fig. 6.

-

/ZEQG YOI +YGi+1 + YGi+2 Smax .
T

oL | NG YEIN YOi+1

Smax ~Pch

Demand & Graduates State of reserve

Fig. 6 : The demand, graduates and reserve (surplus cases).
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P = Pdch,
P >= DL ,

IHEN

ERS = E-DL , PS1 =P,

YLGi = YGi , YSGi=0 , YEGi=0,

YLGi+]l = YGi+]l , YSGi+]1 =0 , YEGi+1 =0,
YLGi+2 = YGi+2 , YSGi+2 =0 , YEGi+2=0,
DFl = 0,

POSSIBILITY 4 :

If there is a reserve but it is less than the reserve contribution rate and
also it is less than the demand deficiency (point B3 fig. 4 & C1 fig. 5)
hence a deficiency in meeting demand will be exist. This rule can be
written s follows :

RULE 5

IE
DEMG > YGi + YGi+l + YGi+2,

DL = DEMG - (YGi + YGi+l + YGi+2),
E > Smin,

DE= E - Smin,

DE <« Pdch ,

P = DE ,

P <DL,

Dl -DL -P,

IHEN

ERS = E-P , PS1 =P,

YLGi = YGi , YSGi=0, YEGi=0,

YLGi+l = YGi+l , YSGi+1 =0 , YEGi+1=0,
YLGi+2 = YGi+2 , YSGi+2=0 , YEGi+2=0,
DFl = D1,
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The third rule can be written as follows :

RULE 3

IE

DEMG > YGi + YGi+l + YGi+2,

DL = DEMG - (YGi + YGi+l + YGi+2),
E > Smin,

DE= E - Smin,

DE >= Pdch ,

P = Pdch,

P >= DL ,

IHEN

ERS = E-DL , PS1 =p,

YLGi = YGi, YSGi=0 , YEGi=0,

YLGi+]l = YGi+l , YSGi+l =0 , YEGi+1 =0,
YLGi+2 = YGi+2 , YSGi+2=0 , YEGi+2=0,
DFl = 0,

POSSIBILITY 3 :

If the reserve is less than the allowable rate of feeding from reserve
(Pdch) and this rate is still greater than the demand deficiency (point B3 in
Fig. 4 & point C3 in Fig. 5), hence there will be no deficiency but the
reserve will slightly decrease. This rule can be written as :

RULE 4

IE
DEMG > YGi + YGi+l + YGi+2,

DL = DEMG - (YGi + YGi+l + YGi+2),
E > Smin,

DE = E - Smin,

DE < Pdch ,
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DE = E - Smin,

DE >= Pdch ,

P = Pdch,

P<DL,Dl] ~DL-P, PSI=P,

THEN

ERS - E-P,

YLGi = YGi, YSGi=0, YEGi=0,

YLGi+1 = YGi+l , YSGi+1 =0, YEGi+1 =0,
YLGi+2 = YGi+2 , YSGi+2 =0, YEGi+2=0,
DF1 = D1 ,

POSSIBILITY 2 :

If the reserve contribution is greater than the reserve contribution rate
(Pdch) and if this rate is greater than the deficiency in the demand of
graduates (point C2 in Fig. 5), hence the contribution from reserve will be
equal to the demand deficiency (DL) only.

Fig. 5: The difference between DL & the contribution of reserve.
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IHEN
ERS = Smin, PS1 =0,

YLGi = YGi, YSGi=0, YEGi=0,
YLGi+]l = YGi+l , YSGi+l =0 , YEGi+l =0,
YLGi+2 = YGi+2 , YSGi+2=0 , YEGi+2=0,

DFl = DL ,

If the state of graduate raserve is greater than Smin (point B2 in Fig.
4), then four possbilities to the ~{iciency (DL) in meeting graduate's
demand may arised (Fig. 5).

POSSIBILITY 1:

In the demand defici:ncy is greater than allowable rate of feeding from
reserve (Pdch), hence the net deficicncy will be reduced by the rate of

feeding. Rule 2 can be extracted as ;

DL I YGi

........ L Lo

A1

Demand & Oraduates

...... . £
Smin+Pdch \ /

Smin 4

B2

B3

State of reserve

Fig. 4 : The demand, graduates and reserve (deficiency cas:s)

RULE 2
IE

DEMG > YGi + YGi+l + YGi+2,
DL = DEMG - (YGi + YGi+1 + YGi+2),

E > Smin,
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5. THE DESIGN OF THE KNOWLEDGE BASE

The demand for employing graduates may be greater than the sum of
all graduates in specific zone (point al in Fig. 2). At this moment there is
a need for graduates to meet the demand. Search in the reserve to satisfy
the demand requirements is performed. The reserve may contribute and
may not contribute (depending on the conditions of reserve). Assuming
demand and state of reserve are happened as shown in fig. 3.

Smin

E
Smin+Pdch /'/\</~

B1

Demand & Graduates State of reserve
Fig. 3. The demand, graduates and reserve states.

5.1. DEFICIENCY RULES :

When the reserve of graduates is at it's minimum level (Smin) (point
B1) it can't support the graduate's demand hence all the graduates are
employed moreover a deficiency in meeting the demand will exist. The
first rule can be extracted and written from this situation as follows :

RULE 1

IE
DEMG > YGi + YGi+l + YGi+2,

DL = DEMG - (YGi + YGi+! + YGi+2),

E = Smin,
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- They may exist surplus in graduates (SRP) or deficiency (DIF)
according to the state of graduates's reserve, the graduate's number
and the demand.

— An acceptable plan may occurs when :
81 <= SRP <= &2
g1 <= DIF <= @I
Where;
81, 82 : Limits of permissible surplus of graduates in a specific plan,

31, B31: Limits of permissible deficiency of graduates in a specific
plan,

— If the plan is not acceptable repeat the process by adjusting the effective
rates in the reserve states.

Figure 2 shows the cases at which the demand and the graduates may
happened (the yearly graduates is fluctuated according to their wishes for
work in specific zone). |

dr:aduatas
T

al a2 a3 a-t

Fig. 2: The possibility of graduate — demand occurrences.
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* Available resources : In deicision situations involving a career
strategy, financial resources often play an important role since the
choice is made essentially based on both personal factors and available

resources.

Making decision :

Once an individual's characteristics are identified, the new job decision
involves pattern matching. This involves comparing one's individual
characteristics, personality, preferences and resources with the
requirements for being a successful employee. The correlation will rarely
be 100 percent, but more often an estimate of chances of success.

An approach to matching an individual to situation is three — pronged :

- Use individual traits to select the kinds of situations whose
requirements comes closest to matching an indvidual's traits.

- Where possible, look for ways to modify individual behavior to better
meet situation requirements.

Where possible make changes in the situation to better suit an
individual's traits.
The planner should :

— Make priority to graduates of the i year (G,) to meet the demand
before the graduates of the G+1)® year (G, ,) or in general a priority
should be :

G. > G > G..> . > G,

i i+l i+2 i+n

The excess in graduate's number at the planning period is fed to the

reserve with a specific absorbing rate.

The shortage in graduate's number at the planning period is met from
the reserve by a specific feeding rate,
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4. PROBLEM FORMULATION

The habits and circumstances of the citizens in a developing country
like Egypt dictate the following conditions :

* The chances of work differ from year to year and from place to place.

* The wishes of graduates to work in specific zone differ from person to

person.

»

The qualifications of the gradu.. . - differ from person to person too.

* The human resources are not fixed and depend on several conditions
(educational, econumical, social, political etc.). Consequently the
human resources in :ach year and the demand for graduates are
fluctuated.

The planner dedicates his effort in two parts :
* Critical factors affecting the decision.

* Making the decision.
The critical factors affecting the decision are :

* Determing individual characteristics : A database about an
individual's personality should include some of the following items :

— Physical and emotional characteristics, and family environment,
- Educational and training.

— Personal goals temperament

— Interests, intelligence, aptitudes and skills.

This segment of the analysis leads to an initial definition of some of
the personal preferences an individual has for the kind of new job to be
considered.
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3. LIST OF IMPORTANT SYMBOLS

DEMG : List of demand in specific plan,

YGi, YGi+l, YGi+2 : Lists of graduates in year i, i+l, i+2
respectively,

Smax : The maximum permissible quantity of graduates in reserve.
Smin : The minimum permissible quantity of greduates in reserve.
Pch : A specific rate for feeding graduates from reserve to demand,
Pdch : A specific rate for feeding graduates from reserve to demand,
ERS : List for state of reserve in a specific [;lan.

E : Instuntaneous state of graduates in reserve,

YLGi, YLGi+1, YLGi+2 : Lists of graduates who are used to meet
the demand from graduates of the i, i+1 and i+2 years
respectively,

YSGi, YSGi+1, YSGi+2 : Lists of graduates which are fed to the
reserve from graduates of the i, i+1 and i+2 years respectively,

YEGi, YEGi+1, YEGi+2 : Lists of graduates which are excess in the
i, i+1 and i+2 years respectively,

DF1 : A Isit of deficiency in meeting the demand in a given plan,

PS1 : A lsit of the contribution from reserve to meet the demand.
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YEAR’S GRADUATES 2ZONE’S GRADUATES
NODES

NODES

GRADUAT’S DEMAND
NODES

*O\ » RESERVE
NODES

» FINAL RESERVE

Fig. 1 : Three years vs six demand graduates network representation.
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2. KNOWLEDGE ACQUISITION VIA
SIMULATION

The knowledge base depends mainly upon the domain expert who
provides the knowledge of the problem area. The domain expert is
generally someone who has worked in the domain area and understands its
problem solving techniques including the use of short cuts, handling
imprecise data, evaluating partial solutions and all other skills make a
person as an expert. The domain expert is p:imarily responsible for
spelling out these skills to the knowledge engineer. Experts can be
obtained via simulation. Operations research techniques like linear
programming and generalized network optimization are fertile techniques
that helps domain expert.

The graduates — demand allocation can be represented by a rcsource
task allocation network as shown in Fig. 1. This figure shows that
graduates in three years (1990-1992) can be represented by three nodes.
The graduate's wishes in six zones can be represented by nodes (Z1 - Z6).
The reserve of graduates can be represented as storage nodes (R1 — R6).
The summing nodes (S1 — S6) represent collection nodes that collect direct
feeding of graduates (branches connecting Z nodes to S nodes) and
indirect feeding of graduates (branches connecting R nodes to S nodes).
The demand can be fed from the branches connecting (S nodes and D
nodes). A similar network representation details can be found in reference
[9]. This simulation for graduate's demand results in experience that will
be used to extract the IF THEN rules for the foliowing knowledge base.
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economical, political and security problems. Fortunately many researches
to solve such problems, resource task planning, were based on linear
programming [5-8], generalized network optimization techniques [9] have
been presented. Such researches can raise and acquire knowledge and
experience which may contribute a lot in the planning process of these
human resources and task planning. The acquired knowledge and
experience can vield to the formulation of realistic planning problems
which are characterized by :

- A qualitative knowledge that can be inferred from basic set of facts,
— Large amounts of highly structured interrelated knowledge,

- A need for search anong alternative choices and supporting common
sense view of human problem soiving.

This paper presents a knowledge base system for the planning of
employing the graduates in specific domain, This knowledge base is
designed as IF-THEN rules and is driven by the inference engine which is
built in the artificial intelligence language, PROLOG. This knowledge base
can be expanded to include several rules so that more expansion in
planning can be served.
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more powerful ways, Intelligent computer aided instruction (ICAI) should
move into the real world i.e. the goal is to catalyze the transition of ICAI
research from the lab to the classroom. An important aspect is also to
implement JCAI programs on commonly available personal computers.
Expert Systems (ES) have been built to solve a range of problems in
domains such as medicine mathematics, engineerings, chemistry,
computer science, business and education [3)}. Interpretation, prediction,
diagnosis, design, planning, monitoring, debugging and repair, instruction
and control are excellent survey of ES applications [4]. Planning plays
arole in expert systems when they must reason about events occurring

over time.

Planning has many applications in manufacturing, such as automatic
process control. It is also important in natural language understanding,
where humans frequently discuss plans goals and intentions. Plans are
created by searching through a space of possible actions until the sequence
necessary to accomplish the task is discovered. This space represents
states of the world that are changed by applying each of the actions. The
planning for employing graduates and giving them chances to apply what
they have leamed through the different education stages is a major step in
improving education. The graduate goes through various stages, beginning
with kindergarden, primary, preparatory, secondary and at last university
stage.

The graduate himself and his family as well bear enormous economical
and social burdens. The actual demand for particular kind of graduates,
whether local or foreign, is faced with many restrictions for example how
qualified is the graduate who had finished his national commitments such
as military service etc.

Some kinds of graduates may be available in abundance at one time,
but in another time, they may not be available. This causes many
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1. INTRODUCTION

Developing the education in Egypt is one of the necessary and crucial
aspects that holds much promise to solve most of the problems.
Developing the education needs enormous efforts in different fields.
Information systems at general and computer technologies at particular can
contribute much in the develcpment of education.

During the first decade cf the computing era the primary challenge was
to develop computer hardware tha. reduced the cost of processing and
storing data. Throughout the decades of 1980s, advances in micro
electronics resulted in more computing power at increasingly lower cost.
Today the problem is dif“erent. The primary challenge during the 1990s is
to improve the quality (and reduce the cost) of computer ~ based-solutions
that are implemented with software {1]. The power of a 1980s mainframe
computer is available now on desktop. The awesome processing and
storage capabilities of modern hardware represent computing potential.
Software is the mechanism that enables us to hardness and tap this
potential,

Software has now surpassed hardware as the key to the success of
many computer based systems. Many computer — assisted instruction
(CAI) programs ranging from arithmetic drills for deaf children to
telecommunication simulations for senior managers have designed and
developed [2]. Most of the attempts to use computers for instruction are
too simplistic to have significant effects on leaming. There is a need of
much more sophisticated instruction software to really help people learn
via computers. More specifically, we need to be able to incorporate the
kind of teaching strategies and subject matter knowledge possessed by
good teacher into our programs [2].

Artificial Intelligence (AI) holds much promise to improve the
effectiveness of CAI programs because it allows us to use computers in
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CHAPTER 8

KNOWLEDGE BASE SYSTEM FOR
PLANNING OF EMPLOYING
GRADUATES IN EGYPT

By
Dr. A.E.E. El-Alfy

ABSTRACT

Developing countries like Egypt suffer from complex and difficult
problems. The complexity and difficulty arise from integrated social,
political, and economical factors. Education is the corner stone of the
development and progress in any country. The education development
(ED) is great task and requires condensed efforts in different fields.
Information systems and computer technologies can contribute much in the
development of education specially in the training and planning domains.
Planning of employing graduates is an important step in ED domains and
requires deep efforts to enhance the education progress in the developing
countries. '

This paper presents an artificial intelligent approach for the planning of
employing graduates in specific domain. A knowledge base is designed as
IF-THEN rules and is driven by the inference engine which is built in the
artificial intelligence language, TURBO PROLOG. This knowledge base
can be expanded to include several rules so that more expansion in
planning can be served.
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Appendix - B

Instructional Strategy Matrix

11X X X

2 (X X X

3 X X

4 X X
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8 X | X X
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10 | X X X
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24 X X X
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74

4.2.5.

4.2.6.

change context of circumstances (far transfer)
vary the number of practice items

4.3, Testing learning

4.3.1.
432,
4.3.3.
4.3.4.
4.3.5.
4.3.6.
4.3.7.

pretest for prior knowledge

pretest for prerequisite knowledge or skills
pretest for endpoint knowledge or skills
embedden questions throughout instruction
objective refere~ “ed performance

normative referenced performance

incidental information, not objective referenced
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3.5. Help learners integrate new knowledge
3.5.1. paraphrase content
3.5.2. use metaphors and leamner—generated metaphors
3.5.3. generating examples
3.6. Enable learner elaborations
3.6.1. identification of key ideas
3.6.2. create content outline
3.6.3. categorize elements
3.6.4. pattern note techniques
3.6.5. construct graphic organizers
3.6.6. construct map
3.7. Advice learner
3.7.1. instructional support needed : number of examples,
number of practice items, tools, material, resources
3.7.2. leamning strategies to use

4. Assessing Learning

4.1. Provide feedback after practice
4.1.1. confirmatory, knowledge of cotrect response
4.1.2. corrective and remedial
4.1.3. informative feedback
4.1.4. analytical feedback
4.1.5. enrichment feedback
4.1.6. self-generated feedback

4.2, Provide practice
4.2.1. massed practice session
4.2.2. distributed practice session
4.2.3. overlearning
4.2.4. apply in real world or simulated situations (near

transfer)
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3. Learning Organization : Structured Cues to Context

3.1. Vary lesson unit size
3.1.1. large chunks
3.1.2. small chunks

3.2. Preteach vocabulary
3.2.1. present ne'v terms [plus definition]
3.2.2. student looks up list of new terms
3.2.3. present attributes J* rule definition, concept, principle
3.2.4. paraphrase definitions
3.2.5. derive definitions through concept analysis
3.2.6. derive definitions from synonym list

3.3. Provide examples
3.3.1. prototypical examples
3.3.2. matched examples / nonexample pairs
3.3.3. divergent examples
3.3.4. close-in nonexamples
3.3.5. vary the number of examples
3.3.6. model appropriate behavior

3.4, Use cueing systems

3.4.1. provide graphic cues : lines, colors, boxes, arrows,
highlighting

3.4.2. provide oral cues : oral direction

3.4.3. provide aud:tory cues : stimulus change (e.g., music,
sound effects, voice change)

3.4.4. provide type style cues: font changes, uppercase, type
size, headings, hierarchical numbering system,
indentation

3.4.5. present special information in windows
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1.5. Present advance organisers

1.5.1.

1.5.2.
1.5.3.
1.5.4.

outlines of content : verbal

outline of content : oral

graphic organizers / overview
combinations of verbal, oral, and pictorial

2. Providing learner control of instruction

2.1. Elicit
2.1.1.
2.1.2.
2.1.3.
2.1.4.
2.1.5.
2.1.6.
2.1.7.
2.1.8.
2.2, Elicit
2.2.1.
2.2.2,
2.2.3.
2.2.4.
2.2.5.
2.2.6.
2.2.7.
2.2.8.

learner approaches

review prerequisite skills or knowledge

learner selects information sources

learner selects study methods

learner estimates task difficulty and time

learner monitors comprehension

learner relates questions to objectives

learnier recalls elaborations

learner evaluates meaning fullness of information
recall strategies

rehears / repeat / reread

use mnemonic strategies

cloze reading activities '

identification with location or room

create summaries : hierarchical titles

create summaries : Prose

create summaries : diagrammatic / symbolic (math)
create summaries : mind maps

2.3, State the outcomes of instruction

2.3.1.
232,
233.

imaging (creating images)
inferring from information

generating analogies

2.3.4. creating story lines: narrative description of information
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Appendix - A
Instructional Strategy Goals

Classes of strategies are in italic.
Strategies are in bold.
Tactics are in plain text style.

1. Contextualizing instruction
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1.1. Gaining the attention of the learner
1.1.1. arouse leamer with novelty, uncertainty, surprise
1.1.2. pose question to learner
1.1.3. leamer process question to be answered by lesson
1.2. Relate the goals of instruction to the learner's needs
1.2.1. explain purpose or relevance of content
1.2.2. present goals for leamer to select
1.2.3. ask leamer to select own goals
1.2.4. have learner pose questions to answer
1.3. State the outcomes of instruction
1.3.1. describe required performance
1.3.2. describe criteria for standard performance
1.3.3. learner establishes criteria for standard performance
1.4. Present advance organisers
1.4.1. verbal expository: establish context for content
1.4.2. verbal comiparative : relate to content familiar to learner
1.4.3. oral expository : establish context for instruction
1.4.4. oral comparative : relate to content familiar to learner
1.4.5. pictorial : show maps, globes, pictures, tables
1.4.6. adapt context or provide a vanety of contexts for
explaining content
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5. CONCLUSION

This paper has provided an introduction to the knowledge and skills
needed for the instructor or trainer to begin developing his own expert
system advisors. The traditional advisor is a good place to begin working
with expert systems. Expert systems technology is increasingly embedded
into applications such as vord processing or database systems. Expert
systems are also essential {or intelligent computer—based training called
intelligent tutoring systems.

In traditional stand-alone advisement system, the user sits down and
provides information atout as problem situation to the computer. The
computer then combine: that information with what it already knows, sorts
through it, and provides a recommendation.

This paper provides an introduction to expert systems technology. The
primary goal is to provide a set of procedures and concepts that will enable
the instructor or trainer to identify problems appropriate for expert system
solution and then illustrate how to construct the initial example or rule set
to be used in the creation of an expert system.

Looking towards the future, we believe several shifts in practice need
to take place in order for the field to progress : more expert systems need
to be used for teaching, systems need to be evaluated by applying them in
different domains and more support is needed for student researchers.

A good goal is that computers are preferable to books for instructions.
A secondary goal would be to merge expert systems, natural language,
machine learning knowledge representation, and qualitative simulation in
a way that demonstrates storage in an integrated system.

63




Chapter 7 : Building Expert Systems in Training and Education

Rule : If dependent study is desired and the subject requires vicarious
sensory experience, then use a videotape to present
information.

Rule : If the size of the group is small and the subject requires
vicarious sensory experience, then use a videotape to present
information.

Rule : If the size of the group is large and the subject requires
vicarious sensory experience, then use a videotape to present

information.

Current Problem Information : The expert system program must
obtain current information through the user / interface to limit the number
of possible solutions applicable and to find the pertinent facts and rules
within the knowledge base. This is usually done through a dialogue with
the user via the keyboard and monitor of the microcomputer. The
following dialogue would be used to obtain current information from the
user :

Expert system : How many students are in your class ?

User: Eight.
Expert system:  What kind of information do you need to present ?
Teacher: Verbal abstraction.

Inference engine: The inference engine is that part of the expert system
that takes the facts and matches them to the rules in
an effort to come up with a solution.

Solution/Advice : After processing the information, the expert system
presents a solution.

. Solution : Use the discussion method to present the
information for a small group.
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User / Machine Interface : The teacher (user) will interact with the

expert system through a microcomputer keyboard and monitor.

Knowledge Base : The following facts and rules will be contained in
the knowledge base

66

Fact : Class size may be : individual, small, or large.
Fact : A small group is defined as a class of 15 or less.
Fact : A large group is defineu w3 a class greater than 20.

Fact : Content type includes verbal abstraction, concrete experience,
and vicarious sensory.

Fact : Media options include experimental, videotape, live video,
publication, discussion, demonstration, and lecture.

Rule : If independent study is desired and the subject is verbal
abstraction, then use a publication to present the information.

Rule : If the size of the group is small and the subject is verbal

abstraction, then use a discussion to present information.

Rule : If the size of the gorup is large and the subject is verbal
abstraction, then use a lecture to present information.

Rule : If independent study is desired and the subject requires a
direct concrete experience, then use experimentation to
present information.

Rule : If the size of the gorup is small and the subject requires a
direct concrete experience, then use a demonstration to
present the information.,

Rule : If the size of the gorup is large and the subject requires a direct
concrete experience, then use a video (live or tape) to present
the information.
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7. Implementation :

Finally, the process will be closed with information on the types of
tools available and how to select the most appropriate tool for the problem.

To provide an overall framework, expert system tools fall into two
basic categories : programming languages and shells. In the category of
languages, we may choose to use general-pupose languages, such as
Pascal, C, or we may choose to use languages developed especially for the
purpose of artificial intelligence applications, such as LISP or PROLOG.

To build and implement an expert system in a language requires
programming skill and considerable resources. An alternative to
programming is to develop the system using an expert system shell, which
is somewhat restricting but allows for faster and easier development.

The process as described and discussed appears linear. This is one of
the inherent limitations of both reading and two—dimensional graphics. We
discuss each phase of the process in what we believe is a logical order.
However, we have also worked within the fields of education and training
long enough to know that no problem seems to proceed in a “logical
manner.” At any time in the process, the instructor may find the need to go
back and revise the outcome of a previous phase of development.

4. SELECTING APPROPRIATE MEDIA FOR
INSTRUCTOR :

A short expert system simulation is presented below. All of the expert
system parts will be illustrated in a simple case in which a teacher attempts
to identify the best medium to be used to present information in a specific

class.

User : In this case, a classroom teacher or trainer is the expected user.
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for generating the solutions. Whichever method the program uses, the
solution matrix will help generate the rules and the examples.

Rule complexity refers to the number of conditiouns that must be
satisfied before reaching a decision and the number of alternatives available
for solving the problem, The number of antecedents may vary as well as
the number of consequents.

A rule that must meet only one condition is simple, such as :
IF the subject of the lesson includes motion
THEN use a video recording.

A rule that meets more than one condition or a rule that contains
alternative solutions is complex, such as :

IF the class is large

AND [F a law degree of learner control is desired

AND IF subject to material is primarily verbal abstractions
OR IF subject material is primarily verbal information
THEN use print media or

ELSE use a lecture with overheads.

Given a particular combination of these conditions, the alternative
solutions include either lecture or print media.

Probability levels are used to reflect the degree of certainty or
uncertainty about any decision in real life. Probability levels are used
within the expert system program for three purposes. First, ihey are used
to rate the impact or importance of specific problem attribute values.
Second, probability levels are used as an indication of the degree of
confidence in the final decision. Third, confidence factors may also be
input by the user during use of the program to indicate the degree of
certainty about the responses to questions.
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event cited until there are no more critical events to include in the expert
system.

The problem attributes and their values provide a read map for the
expert system solution process. Each event is a decision point used in the
process by an expert and a point of data gathering and interface in the
expert system. A good rule of thumb to use during the process is to ask
yourself, “Is the addition of this attribute (or value) vital to the functioning
of the prototype system, or will it add unnecess ry complication at this
stage 7 If the answer is “necessary complication,” then save the revicion
for later, after initial implementation and trial.

5. Solution Matrix : .

One of the most useful tools in developing an expert system is the
creation cf a solution matrix to graphically represent the solutions, decision
points, and attributes. The solution matrix is a graphic means to combine
the elements identified in the problem analysis phases. Each- solution
matrix is composed from the problem attributes and their values and the
problem's most probably solutions.

The attribute values are placed along the top of the matrix to label the
columns. Each row represents a unique set of conditions (collections of
attribute values) that leads to a specific, though not necessary unique,
solution. The last column is used to enter the applicable solutions or goals.

The instructional strategies matrix is shown in Appendix—B. This
matrix illustrates that not all decision paths need to lead a solution. Some
combinations of decisions may be unrealistic or impractical.

6. Generation of Rules and Examples :

The instructor will then use the solution matrix to generate rules and
examples. Some expert system shells require entering rules and examples
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individual interview. We use the interview to seek the advice and

expertise of a single expert performer or subject matter expert.

Fault tree analysis is an analytic technique for improving the
potential success of a system by identifying and interrelating the most
likely causes for failure. Although its primary purpose has been to analyse
the safety of systems, it mar also be used to analyse problems for expert
system development. By assessing what can go wrong, we can build rules

to help go right.

3. Specification of Problem Solutions !/ Goals :

The instructor will describe how to identify the most important
solutions for inclusion in the expert system shell. The expert system
designer works to identify the solutions that the expert system is expected
to provide. The solutions used in the instructional tactic example are
shown in Appendix—A. The tactics used were listed by one expert. This
list is then passed around to several other experts and expanded and

clarified. A large number of alternatives with which to work are listed,

In most cases, it is neither practical nor necessary to deal with all
possible solutions. Instead, we identify the most probable solutions or
develop classes of solutions that have common attributes.

4. Specification of Problem Attributes and Attribute Values :

The instructor will learn how to identify and prioritise the critical
decision points and the options that lead to each solution. Many expert
system shells permit the user to work backward from potential so.utions to
determine the critical decision points or events used to arTive at that goal,
a process referred to as backward chaining. The expert system developer
who uses this technique asks the subject matter expert, “What information
do you use to arrive at this solution 7" This question is repeated for each
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that is, we limit the problem. Delimiting the scope of the problem is
necessary for extracting the knowledge of experts, because people that we
label as human experts are usually very good at solving only a specific set
of problems within a narrow kowledge domain.

Several methods for explicating the problem or knowledge domain of
a problem exist. We recommend five : brainstorming, concept analysis,
and information processig analysis, individual interviews, and fault tree

analysis.

Brainstorming is a popuiar individual or group process for generatig
and manipulating responses and creative ideas and for solving problems. It
fosters open communication among a group of expertise or performers.
One of the disadvantages of brainstorming is its inability to clarify how the
generated ideas fit together. Organizing the results of a brainstorming
session requires analysis of the interrelationships between the ideas.

We can describe the arrangement of knowledge in memeory as a web
of ideas. Each idea that we encode into memory (each construct) is linked
to many others ideas. Those links or relationsips permit us to compute
ideas, to make inferences, and to solve problems. This web of concepts
and their relationships constitute our knowledge structure. The knowledge
structure of an expert may be used to define our problem domain.

Information processing analysis is used to reveal the operations
and decisions necessary to accomplish a task. It describes the thought
processes, or cognitive operations, of as component performer necessary
to perform a task or to solve a problem. The result of an information
processing analysis is a specification of the sub~tasks necessary to master

a task.

The most common data—gathering technique for defiing the scope of
the problem and most other aspects of knowledge engineering is the
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used to help students analyse te quality and completeness of their own
graphics projects. In job aids area, expert systems may be used by
on—the—job employees to make decisions. The use of an expert system
provides access to expert system advice and builds in a high degree of
consistency in the decision making process.

3. BUILDING EXPERT SYSTEM

The purpose of this paper is to give the instructors or the trainers
a process to use to prepare components of problems for entry into an
expert system shell. We have divided the process into seven tasks :

1. Identification of ar Appropriate Problem :

The instructor will learn how to discriminate problems appropriate for
expert system solution from those that are not. A simple job aid for
identifying an appropriate problem is presented in the form of a checklist.

The criteria are separated into two categories : those related to the
context around the problem and those related to essence or nature of the
problem itself. Context criteria refer to those factors in the situation in
which the problem arises. Context factors assess the demand, potential
payoff, setting, and availability of expertise of the problem. They refer to
the feasibility or overall cost effectiveness of developing an expert system
solution.

Problem criteria refer to more localised features of the problem itself.
They are used to evaluate the complexity, domain, and definability — the
overall potential of representing the problem on a computer-based system.

2. Limitation of the Problem Domain :

The instructor will learn how to narrow a broad problem area to a
domain that is small enough to work with. By defining the scope of a
problem we specify the operational range of the problem we will analyse,
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store (memory) to compare symptoms and cures with existing knowlege,
processes the information (thinks), arrives at a decision, and presents the
advice or solution. Like human expert, an expert system (compare
program) is approached by an individual (novice) with a problem, the
system queries the individual about the current status of the problem,
searches its own data base for pertinent rules and information, processes
the information, arrives at a decision, and reports the solution to the user.
Expert systems are also essential for intelliget computer—based training
called intelligent tutoring systems.

The front—end development process for buildig an expert system is the
focus of this paper. The intet is to provide a repertoire of practical tools
and processes that instructional designers new to expert systems may use
to select, to define, and to structure problems.

This paper has provided an introduction to the knowlege and skills
needed to begin developing the own expert system advisors. These expert
systems advisors serve a valuable role in the workplace and in training as
automated or intelligent job aids. |

2. INSTRUCTOR APPLICATION AREAS

Many general areas of application are identified where an expert
system may be useful in helping either the instructor or the learner. Some
of these areas are : instructional decision making, instructional support.
and job aids. In instructional decision area, the trainer may use an expert
system to decide upon the most appropriate medium to use for a special
instructional situation the best tactic for a kind of performance objective
and type of student; or the best objectives for any type of audience.

In instructional support area, an expert system can be created to heip
learners complete tasks by providing instant access to the “mind” and
feedback of an expert. As an example of this area, the expert system was
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the paper in which a classroom teacher or trainer attempts to identify the
best medium to be used to present information in a specific <lass.

In order to construct a knowledge base in the expert system from
examples, we need to identify at least one example for each possible
conclusion and the decision factors that lead to that conclusion. These
examples are assembled in the decision matrix and then entered into a table
o1 a data bas.. The expert systern then uses the table or the data base to
induce a set of rules similar {o those an expert would use in similar
circumstances. These rules are implemented turough expert system shells
which are getting both easier to use and more powerful.

1. INTRODUCTION

Expert systems are practical tools which can serve as intelligent job
aids to facilitate on—the~top decision making in tasks such as judging
student projects, diagnosing learning problems, identifying and classifying
performance, or helping consumers to decide among a large number of
alternatives. Expert systems, a spin-off of artificial intelligence, are tools
that can be used to improve human performance.

However, like most tools used by educators, trainers, and
performance technologists, the use of an expert system requires conceptual
understanding, practice, and specific development skills and processes to
be effective. And, like most instructional development tools, the most
crucial design phase occurs during the early stages of development — the
analysis of a problem and the subseqent structuring of knowledge into a
form suitable for entry into an expert system building tool.

An expert system is a computer program that simulates the way human
experts solve problems — an artificial decision maker. For example, when
we consult an expert (e.g. doctor, teacher, instructional design consultant)
about a problem, he asks for current information, searches its knowledge
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CHAPTER 7

BUILDING EXPERT SYSTEMS IN
TRAINING AND EDUCATION

By
Dr. Mohamed Ragaie Sayed Osman

ABSTRACT

Expert systems are practical tools that can serve as intelligent job aids
to facilitate on—the-top decision making in tasks such as judging student
projects, diagnosing learning problems, identifying and classifying
performance problems, or helping consumers to decide among a large
number of alternatives. In general, appropriate expert system problems
require specific decisions with a limited number of choices, classifications,
or diagnoses.

There are general areas of applications where an expert systems may
be useful in helping either the instructor or the learner. Some of these areas
are instructional decision making, instructional support, and job aids. We
will use as an example in the instructional decision making area an expert
systemn which helps instructors select instructional tactics. A trainer may
use this expert system to decide upon the most appropriate medium to use
for a special instructional situation; the best tactic for a kind of performance
objective and type of student; or the best objectives for type of audience,

The front-end development process for building the own expert
system advisors is the focus of this paper. These expert system advisors
serve a valuable role in the workplace and in training as automated or
intelligent job aids. A short expert system simulation is presented through
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The third part of the study indicates the different types of managerial
games, hence, they are classified according to different dimensions from
the coverage degree, competitive element, and process of results and data
in manual and computerized form.

The fourth part is related to the building of managerial or business
game which starts with stcting the procedural training or educational
objective from the use of the game. This is represented in identifying the
potential behavioral patterns expected from the trainee at the end of the
game. These objectives are taken as major nodes in building logical model
which all information and relations are unified in it. All activities and

exercises are centered within the game.

The role of computer and business games is treated in the fifth part of
the study. The comptuer started to be used in these games through the
preparation of a logical model and a specified program of work which
assist the reference to their work very accurate. Advantages and
disadvantages of business games are given in the study.

The final part of the study is dedicated to the range of games usage in
the practical applications of training and the different trials which have
been conducted as that developed in the National Institute for Management
Development at mid-sixties and Team-86 which designed manually at
first, then it was computerized thereafter.
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SOFTWARE OF BUSINESS GAMES
IN TRAINING*

By
Prof. Dr. Mohamed Ismael Youssel

ABSTRACT

This technical paper includes a presentation of games and business
games as a simulation technique from a historical prespective. This
technique has been used in many different forms in preparation of training,
planning and decision making through several centuries. The roots of this
topic started in Germany then they are extended to England and spread
afterwards to U.S.A. and other countries. In the twentieth century, several
important trends have appeared among them game theory and computer
applications in work deveopment, and decision-making in competitive
environment. Therefore, games have been used in management
development, training and education.

The second part of the study states that business games are considered
among the most depth of training techniques. Business game is a series of
sequential exercises which simulate stages and aspects of decision making
in the management process. Therefore, business games are capable to
maximize the participation of the trainees or learners in their training

process.

* The Complete Research is in Arabic Language.
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CHAPTER 5

THE EGYPTIAN PROJECT TO
UTILIZE MULTIMEDIA FOR
CURRICULA DEVELOPMENT*

By
Prof. Dr. Mohamed Sameh Sayed

ABSTRACT

The positive education has become a major g'(‘)»zil for developing
educational process in Egypt. The context of this goal is to transfer the
educational process from being a negative transfer of information to the
student from the teacher, to a positive process where the student could
participate actively in the learing process to search for information and
being able to classify and retrieve these information with understanding.
The information technology entered the education sector to assist in its
development. ' 5

The educational software are developed to create an interactive learning
environment, where the learner interacts with the computer software. This
could assist in developing student's skills, experiences, and changing his
attitudes and bebavior towards the educational process.

The presentation stresses the project under way which is sponsored by
the Ministry of Education to develop multimedia for the different curricula.

* The Complete Research is in Arabic Language.
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images, animation and video and storing them so that students can interact
with such systems. Virtual reality adds to that the interaction of different
senses like hearing, vision and touching with the virtual world that is
presented through computer facilities thus immersing the user in such
world.

Finally, a brief presentation is given for the impact of networking and
cooperative computing on the instruction and learning systems.
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CHAPTER 4

COMPUTERS AND INTELLIGENT
TUTORING SYSTEMS*

By
Prof. Dr. Mohamed Adeib Riyad Ghoneimy

ABSTRACT

This paper is concerned with the role of computers in the field of
education through a general perspective of the educational system. The
basic elements of the educational system are first presented that consist of :
infrastructure, instruction, learning, advising, curriculum, management
and evaluation. In this paper we concentrate on instruction and learing
through intelligent tutoring systems where the framework of instructional
strategies is presented through the following perspectives : problem
solving, subject analysis and the cognitive view. After that intelligent
tutoring systems are presented by discussing the following issues :
environment of instruction and learning, domain knowledge
representation, student model, pedagogical knowledge and student
interface.

Computer technology and education is then presented in the light of
some basic concepts like epistemic fidelity and reification. Interactive
Multimedia and Virtual Reality are then discussed as presenting new
paradigms in the education process. Interactive multimedia is concerned
with representing domain knowledge in the form of text, sound, still

* The Complete Research is in Arabic Language.
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XVII. ACADEMIC PACKAGE : XVIII, SAMPLE CURRICULUM : (™)
* .
5 Professor Kits (Software + r . | o s
o ) MIS 8302
. BAA Mpmt Sys Fundament,
* 20 Student Kits (Software + YT
Bus Info Analysis

b ‘) 8s0 | MIS 8312 |
inio Sys Design
* Tramlng Matenial for I TOACONSTRUCTION | MIS 6323 |
DB Mgmi Systsms

Selected Courses from TI's
Published Training Brochure

* University of Dallas at Texas School of
Management
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XI1l. TVUP PARTNERSHIP : XIV. TI's OBLIGATIONS :
* Texas Instruments * Provide All Software
* University * Provide Selected Training

* Sponsot(s) Material

* Maintenance of Above

* Unlimited Training of
University Staff

* Coordination With U.P. in
USA & Europe

* Assist with Exams,
Certification, etc.

XV. UNIVERSITY'S OBLIGATIONS : XVI. SPONSOR(S)' OBLIGATIONS :

* Provide Lab * All/Part of Nominal License

* Enlist Sponsor(s) Fees

* Single Point Coordinator * AlVPart of Annual
Maintenance Fees

* Compliance With Academic

Use License * Possible Assistance With

Lab Costs
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IX. THE UNIVERSITY PROGRAM :

X1.

* Established by TI Four
Years Ago in the USA

* Introduces Latest in Case
Technology and
Methodology to Acaderic
Institutions

* Over 50 Institutions in The
USA

* NOW Available in Europe
and Egypt

UNIVERSITY PRE-REQUISITES:

* Be Accredited or Recognized
Government Entity

* AtLeast 2-Year Degree in
Business or Computer
Science

* Offer the Equivalent of an
Academic 3 Credit Hour
Information Engineering
Course

X. PROGRAM OBJECTIVES :

XIIL.

* Qualified Information
Engineers for the 90's and
Beyond

* Reduce Training Costs for
Business Community

* Pool at National, Regional &
International Levels

* (Grass—Root Promotion of
Case Techologies &
Methodologies

CURRENT MEMBERS IN

EGYPT :

* American University in
Cairo

* Sadat Academy

* Regional Institute for
Information Technology

(RITD
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V. FLAVOURS OF CASE : V1. INFORMATION ENGINEERING
* Upper Case FACILITY (IEF) :
* T ower Case * ICase Tool
* Interfaced Case (I-Case) * Supports IE Variations (e.g.

Rad)
* 100% Code Generation

* Integrated Case (I-Case)*

{*) Offered By TI's [E/IEF University * Most Advanced RCPOSiIOI'y
Program * Full Support of Client /
Server

* Support of Multiple Targets

VII. INTERPRISE ENGINEERING : VIII. ENTERPRISE ENGINEERING :
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1. TEXAS INSTRUMENTS PROFILE :

* HQ-Dallas, Texas, USA

¥*

78,000 Employees

*

56 Manufacturing Sites

*

Over $7 Billion Turnover

*

Over $1 Billion on Research

IIi. TEXAS INSTRUMENTS (EGYPT)
* HQ For Middle East
* Product Support
* Consulting & Training
* Arabization Center

* University Program
Coordination

II. TI's MAIN BUSINESS SECTORS
* Semiconductors
* Consumer Products
* Defence Technologies
* Information Technology
- Hardware Division

- AIM (Advanced
Information Management)
Division
* Case Products and

Services

1V, INFORMATION ENGINEERING :

An Integrated Set of Tasks and
Techniques Which Supports the

Entire Systems Development Life

Cycle.

-4 A BSOD ™ Conn Trame.

TRADITIONAL INFORMATION ENGINEERING STAGES




CHAPTER 3

INFORMATION ENGINEERS OF
THE FUTURE

Dr. Nader Schebini

ABSTRACT

Whereas there is an abundance of chartered engineers in traditional
egineering disciplines (e.g. Electrical, Mechanical, Civil, ... etc.) one
seldom comes across a new breed called “Information Engineers”, the IS
professionals of the future.

Using their sound knowledge of prevailing methodologies (e.g.
Information Engineering, Transition Engineering, Business Process,
Re-Engineering, ... etc.) and equipped with advanced CASE
technologies, Information Engineers are well placed to deliver total
solutions for enterprises of the 90's and beyond.

The presentation given at this Conference describes a unique
educational program introduced by Texas Instruments to universities in the
USA and Europe, and more recently to a limited number of educational
institutions in Egypt aimed at creating a new generation of Information
Engineers. )
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13. Zsve, P., **An Operational Approach to Requirement Specifications for
Embedded Systems.”, IEEE Trans on Software Engineering, pp.
25069 Vol. 8, No. 3, 1982.

14. Gelies, A.C., “Software Quality .. theory and management.”,
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authoring tools, they enable very high productivity. To overcome
authoring constraints some additional programming is added and imported
by the tools in the required location.

5. CONCLUSIONS

From the above analysis we may conclude the following points :

* The demand for educational software is rising much more rapidly than
the supply of capable softwa people and, therefore, the software
productivity will be a critical problem.

* Educational softwarz productivity can be improved by the increased use
of existing advanced generators. (Application Generators, Authoring
systems ... etc.).

* It is inadvisable to apply application generators without some initial
analysis of its applicability. It is equally inadvisable to reject this option
(or the software package option) without being sure that the given
problem is so special that you need customized software.

* Significant software productivity improvements are not achievable
without the full commitment of the quality criteria,

* The Software Quality is context quantity, it is vital in satisfying users
and designers.

* The trade—off between the various factors for an educational system
should be respected to the required specification.
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Table (1) : Relationship Between Software Quality Criteria
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in the model are classified in terms of both strength and type. The model
relationships are tabulated in Table (1).

The measures provided for this model are not metrics in the traditional
sense. They are not objective or transferable, but they do relate specifically
to one criterion. They are designed such that they provide convenient ways
of measuring software quality. They aim to reflect the productivity's
concerns about quality. They are also designed to provide data for a
Quality Management System, should the organization put one into
operation. Wherever possible they are cited as dimensionless percentages.

The principle that software quality is context dependent and not
a megalithic universal quantity is vital in satisfying users and establishing
a framework that the stakeholders can accept.

4. MULTIMEDIA AUTHORING TOOLS .

Authoring tools are software systems to build multimedia general
applications such as demos presentations CAL applications. Most of these
tools are very easy to use and require little programming. Authoring tools
are graphical tools with support for video, animation, graphics and audio.’
A high level script function is used to handle variables and functions to
manipulate users input. Authoring tools can build impressive multimedia
applications but they sometimes need additional modules written in any
other programming language. For intelligent CAL there is a need for
additional modules. The use of hypertext with CAL allows better
navigation through text, and thus allows students to have a better
response. However there are limitations to what one can get from a
system. Three factors govern the whole procedure and these are namely
navigability adaptivity and reactivity Fig. (6) shows the relation between
these factors. There is a trade off between these factors for a system to
suite requirements. In spite of the constraints that are presented by the
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Fig. 5 : Hierarchical Model of Software Quality
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Fig. 3 : The effect of Project size on software productivity for different
development tools.

Quality

Project Size

Fig. 4. Effect of using application generators in modifing quality level.
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3. SOFTWARE QUALITY

The need for quality in developing educational software should be
self—evident. Qur dependence upon computers in the field of education is
continually increasing. It is therefore essential that software operates
reliably and effectively.

The quality has a great impact on software productivity, so an effective
treatment of the subject must consider both engineering and management
aspects of quality.

A certain level of resources (regular tools) results in a specific level of
software quality as represented by the quality curve shown in Fig. (4)
With a set level of resources such as application generators, Authoring
systems, ... etc., the quality curve is “pushed” out, which, mean a new
high level quality software and improve software productivity.

Software quality criteria are never dependent upon a single property,
in this way no reference points exist to establish an absolute scale. The
hierarchical framework shown in Fig. (5), departs from existing
approaches in viewing all quality criteria as a subset of correctness and
dividing correctness into functional and business correctness. This
requires the incorporation of new criteria associated with business
correctness. This duality allows the model to reflect both user and designer
views of quality. A specification drawn up along these lines would contain
requirements, ot just specification drawn up along these lines would
contain requirements, not jus: for the technical parameters, but also the
business parameters. This is aimed at improving ‘match-to-needs” quality
by bringing it into the scope of the specification.

The suggested set of quality criteria represent a distillation of the
criteria derived from the elicitation work. The interrelationships have been
shown to be complex and context—dependent. The relationships included
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Fig. (2) gives the relation between the time and the benefit by using
internal in—house tools, general purchased tools and purchased application
packages. The relations show that, apart from application packages, the
benefits of the in-house tools are becoming clear over the general
purchased tools during the development period, for small size projects.
For large projects it is obvious that both application generators and general
tools are more productive than the internal in house tools as illustrated in
Fig. (3) .

The major productivity advantage of program generators is that the
sizable computer application ca be generated usig a very small number of
user—language directives. Developing software via advanced programming
tools can certainly be a far more cosi—effective than traditional software
development. However, in doing so, il is essential to consider whether the
generated program is actually going to solve the desired problem. If it
does, the real benefit will be a large labor savings. The existence of
programming tool for a given application area does not imply that all of the
software problems in a given area are solved. We still need a good deal of
approaches, to ensure that the used tool will generate the right
applications.

Although it is inadvisable to apply application generators without some
initial analysis of its applicability, in order to ensure that the used tool will
generate the right application with high productivity and good quality, it is
equally inadvisable to reject this option (or the software package option)
without being sure that the given prcblem is so special that you need
custornized software. This will not be the case in the near future. It is
expected that the advanced tools and application generator products or
educational software package will be adequate to match most of the
required needs.
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The general trends proposed for increasing the development
productivity may be summarized as follows :

* The use of internally developed tools {In — house tools).

* The use of internationally available advanced development tools
(software libraries, file managers, report geerators, ... etc.).

* Advanced generators (application generators, Authoring systems, ...
etc.).

The main classes of advanced programming tools are classified in
terms of their characteristics : Program Libraries are generally refer to
collection of more extensive data processing capabilities, such as statistical
analysis, financial calculations, graphics display generation, reporting
tools, filing tools, ... etc.). The Program Library of the application
generator can be combined with special knowledge—domain structure by
one of the very high level language (simulation languages, query

languages, ... etc.).

The Application Generators consist of a program library which
operates in a prestructured context, based on knowledge of a particular
application area. The structure imposed by the particular knowledge
domain allows for users to generate application programs simply by
specifying options, sequences, and parameters in a special application—
oriented language. Some powerful application generators are becoming

available.

The ultimate in program generation capability is refered to as automatic
programming. In such programming a user begins to specify his desired
information processing activity to an automatic programming system,
which then asks the user questions to resolve ambiguities, clarify
relationships, ... etc. to converge on a particular program specification.
The system then automatically generates a program which implements the
specification,
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30 — 35% (during 1989 — 1993). The need for programmers is estimated
as 2,000,000 in 1993 more than triple the number working in 1989. This
corresponds to 20% annual growth in demand for software personnel.

It is obvious that, the current excess in demand over supply of
software personnel would indicate that the growth rate in the ability to
supply new education soft'vare is not keeping up with the expected
demand. Theretore, productivity of reasonable cost and high quality
educational software products i. . <coming an important issue in the
software development. Two basic lines have been proposed for improving
development productivity. One is through the improvement of management
planning and control of software project. The other through the
improvement of the project contrcllable factors (e.g. software size,
development tools, ... etc.).

In the present work, the problem of educational software developmet
productivity has been investigated in relation to the product quality.
Analysis and concludisons presented in this paper are based on some data
available form software houses in Egypt. Therefore, it may reflect to a
certain extent a local view of the software industry in Egypt as well as the
scope of the general international trends.

2. APPLICATION GENERATORS AND
AUTHORING SYSTEMS

One of the primary controllable factors for improving educational
software productivity is the number of instruction which may be
minimized by using development tools or by the adaptation of
predeveloped modules. Fig. (1) shows the relation between the product
size and estimated efforts for development as wel as its relation to
productivity (measured by the number of instructions / man month — for a
high quality software).
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ON THE PRODUCTIVITY

OF EDUCATIONAL SOFTWARE
Prof. Dr. M.F. Tolba Prof. Dr. N. Hegazy

ABSTRACT

The demand for new educational software is increasing much more
rapidly than the supply of capable software, people and, therefore, the
productivity of educational software will be a critical problem. The effect
of using development tools and application generators on the software
development productivity is investigated. In the past several years,
Computur aided software engineering, or Authoring course development
tools, has developed into an exciting collection of tools that increase
software productivity beyond expectations and provide support for a
particular activity. It is concluded that developing of educational software
via application generators and Authoring Tools can certainly be a far more
productive than the traditional software development techniques.
Moreover, the significant educational software productivity improvements
are not achievable without the full commitment of achieving higher quality

criteria.
1. INTRODUCTION

The demand of new educational software is increasing faster than the
supply ability using traditional approaches, therefore the software
productivity becomes a critical problem. The increased demand for
devefoped software arises from the needs to improve commercial,
industrial, and service productivity via automation. It has been reported
that the annual growth rate in demand for new software is ranging between
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Summary and Recommendations

9. The development of school and university libraries in Egypt to become
learning centers participating in local and international data bases to
benefit from this available knowledge. Information and
communications technology could be utilized to achieve this goal.

10. The usage of the available technical potentialities in radio and television
transmission to transfer e Jucational and training programmers through
the FM—channel, This wil allow the dissemination of these educational
programmes to remote area in £, 7pt with minimum expenditure.

11. Encourage the private and the non—-govermmental organizations to
foster and support the national efforts in disseminating the popular
awareness in informeics and tecknology and to participate at all stages
of utilizing information technology in national evelopment.

12. The introduction of curricula on legal view of information systems and
technology at schools and universities to respect the rights of
intellectual property and the generation of the Egyptian information
society.

13. The despatch of cables of thanks to the following :
— H.E. President Hosni Moubark.
- H.E. Prof. r. Hussein K. Bahaa El-Din, Minister of Education.
— H.E. Prof. Dr. Hussein Ramzi Kazim, President of CAOA.

— H.E. Prof. Dr. Ali Hibish, President of the Academy for Scientific
Research and Technology.
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through the utilization of information technology in formal education as
well as in the continuous education, adult education and overcoming
comprehensive illiteracy.

. It should work towards the necessary coordination between public,
private and voluntary non - governmental organizations in the
development of educational software and publicizing the projects and
experiments which take place in Egypt. The main purpose is to benefit
from the potential results of these projects ad t> eliminate dupplication
of efforts.

. Unified standards to build computer-based instruction software for the
Egyptian and Arabic environment should be set forth through
cooperative efforts of all concerned.

. Egyptian authorities should encourage the national industry for the
development and production of educational and training software
according to the latest advances in information technology such as
information and software engineering facilities.

. The immediate start of a national project for the development and
production of intelligent tutoring systems, multimedia, expert systems
needed in education and training inlight of the recent changes in
Egyptian and global environment. The aim of this national project is to
contribute towards the generalization and spread of self learning. All
institutions are to participate in this national effort.

. Utilize information technology and integrated management information
systems in developing educational and school administration for school
attendance, distribution of students to educational levels, organization
of school schedules of curricula and classrooms, teachers loads,
information storage and retrieval in school libraries ... etc.
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Recommendations :

The Final session of the conference was dedicated to the discussion of
the recommendations sterned from the research papers and reports as well
as from the proposals of the participants. The following recommendations
had been agreed upon by all participants :

1. The utilization of inforination technology for the development of
education in Egypt should be as means and tools to assist teachers in
their educational process and not to substitute them. This requires
teachers' participation in developing these technologies and their
training to benefit from them.

2. Any effort to educate and develop teachers for their interaction with
information technology should be conducted through educational
colleges and centers through :

a. The development of teaching curricula to interact with advanced
information technology.

b. The planned preparation of the graduates of teachers' colleges to be
adjusted with the environment of computer—aided instruction.

g]

. The revision of the educational and training curricula map at these
colleges.

[o 9

. The establishment of advanced centers of excellence for the
production and services of advanced educational software.

[

. Re—educating and training of computer science teachers to manage
information systems in their schools in addition the teaching of
computers and their software.

3. A clear map for the development of education in Egypt should be drawn
to consider educational strategies in the 21st century. The knowledge
gap should be overcomed between Egypt and the advanced nations
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2. Towards the Development of an Egyptian Computer Aided Education
Network (ECAEN), by Prof. Dr. Mohamed M. El-Hadi.

3. Education and Lifelong Learning for Future Generations, by Prof. Dr.
Alaa Al-Din Fahmi,

4. The Usage of Information Technology for the Quality Assurance of
Educational Process, by Dr. Mohamed Magdi Kabil.

5. Information Technology and Computers in the Framework of
Developing Educational Process in Egypt, by Mr. Mahmoud M.
Al-Halawani.
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FOURTH SESSION : Thursday, 15 December 1994.

Theme : Applications and Usages of Information Technology
in Educational and School Administration and
Libraries :

Chairman :

Dr. Nashaat Mohamed Ei-Khameesy El-Ghitany.

Speakers :

1. Knowledge Base System for Planning of Employing the Graduates in
Egypt, by Dr. Atta Emam El-Alf1.

2. School Integrated Management /nformation Systems, by Mr. Sherif
Ahmed Al-Maghrabi.

3. The Feasibility of Using CD-ROM for the Development of Research
and Education in Egypt, by Dr. Shokry Abdel-Sallam Al-Anani.

4. The Technology of Information Banks and its Impact on Education : A
Legal View, by Dr. Azza Mahmoud Khalil.

FIFTH SESSION : Thursday, 15 December 1994,

Theme : The Utilization of Information Technology in Formal
and Non-Formal Education and Training in Egypt :

Chairman :

Prof. Dr. Mohamed Ismael Youssef, President and Director General
of TEAM-MISR.

Speakers :

1. Information Technology and Comprehensive Illiteracy in Adult
Education, by Prof. Dr. Mohamed M. El-Hadi.
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Speakers :

1. Advanced Model for the Production of Educational Software, by Prof,
Dr. Nadia Hamid Hegazy.

2. Towards the Productivity of Developing Educational Software, by
Prof. Dr. Mohamed Fahmi Tolba.

3. Information Engineering, by Dr. Nader Shebini.

THIRD SESSION : Wednesday, 14 December 1994,
Theme : Intelligent Tutoring System :

Chairman :

Prof. Dr. Abdel-Fattah Ahmed Galal, Dean of the Institute of
Educaticnal Studies and Research, Cairo University and Director of the
National Centre of Educational Research and Development.

Speakers :

1. Intelligent Tutoring Systems, by Prof. Dr. Mohamed Adib Riyadh
Ghoneimy.

2. The Egyptian Project to Utilize Multimedia for Curricula Development,
by Prof. Dr. Mohamed Samih Sayed.

3. Managerial Games Software in Training, by Prof. Dr. Mohamed Ismail
Youssef.

4. Building Expert Systems in Training and Education, by Dr. Mohamed

Ragaie Osman.

5. The Role of Communication Media in Education and the Possibility of
Tele-Education, by Prof. Dr. Qadri A. Al-Bedwihi.
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(The whole Arabic versions of the opening speeches are stated in the
Arabic part of this reference).

The Sessions, Seminars and Speakers :

FIRST SESSION : Tuesday, 13 December 1994.

+me : Sem'nar on the Strategies and Policies of Information
Technology in Educ~‘on in Egypt.

Co-ordinator :
Prof. Dr. Mohamed M. El-Hadi, President of ESISACT.

Speakers :

1. Prof. Dr. Fath-E|-Bab Abdel-Halim Sayid, President of the Egyptian
Association of Educational Technology.

2. Prof, Dr. Mohamed Fahmi Tolba, Professor at the Faculty of Science,

_ Ain Shams University and Adviser to the Minister of Education.

3. Prof. Dr. Nadia Hamid Hegazy, Professor and Vice-President of the
Electronics Research Institute, Ministry of Scientific Research.

4. Prof. Dr. Qadri Abdel-Hay Al-Bidwihi, Professor at the Faculty of

. Engineering, Cairo University.

5. Dr. Nashaat Mohamed El-Khameesy El-Ghitany, Instractor, Vice—
President of the ESISACT.

SECOND SESSION : Wednesday, 14 December 1994.

Theme : The Development and Production of Educational and
Training Software :

Chairman :
Prof. Dr. Abdel-Menim Yousef Bilal, Professor and Director of
Nationat Institute of Communications.
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presidential decree No. 627 of the year 1981 was issued regarding the
establishment of information centers at the various administrative units of
the government agencies and public organizations. The Central Agency for
Organization and Administration has been entrusted to provide the
organizational and functional assets of these centers.

The importance of information technology in education and training
has been maximized in recent years. The usage of computers has become
a reality in theoretical and applied scientific disciplines in many sciences.
Nowadays, there is a growing trend to establish scientific institutes for the
teaching of computer science and computer applications. Also, there is a
spread to introduce computer studies as required curricula at schools, and
most faculties of higher education. The political authorities have declared
that education is to be considered as a national project of the country.
Therefore, the utilization of information to serve educational process in
Egypt becomes very important.

Dr. Kazim had delinated the various areas where computers could be
used in education. Among these areas computers are used as 2 means to
education and transfer of knowledge to students, to maintain and store
information which are used afterwards to present curricula in an interactive
manner with students, to contribute towards the development of scientific
research skills and the ability to scientific thinking, to facilitate the
borrowing from libraries, documentation and information centers, to be
used at all the activities of education and process such as in enrollement,
distribution of classes, movements of teachers, choice of curricula,
allocation of classrooms .... etc.

In the utilization of information technology in training, Dr. Kazim
indicated the growth of training centers which already contribute in the
teaching of information technology and computer science as such. Also,
these centers utilize information technology as a mean to develop the skills
of trainers.
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Dr. El-Hadi, indicated that the objective of the conference is to insure
education by using advanced information technology, as a decisive mean
in the spread of education and educational dissemination ‘or all. This will
result in assisting our efforts to overcome many problems facing our
traditional education, such as the human development, raising the standard
of living of learners, and their quality of life which they live.

The topics, research papers and presentations which had been
scheduled during the three days ot w. conference were highlighted by the
President of ESISACT.

Prof. Dr. Kazim stated that the period of scientific advances in the
framework of modem civilization is considered the epoch of information
revolution and the advancement of tclecommunications. This fact gives
great importance to information systems based on the usage of computer
technology. Also Dr. Kazim indicated that from administrative and
organizational vision, the information has the greatest importance in
serving administrative activities and decision making process. Hence,
administration is considered a decision-making process which requires the
choice of a decision among different alternative decisions facing planners,
policy and decisions makers. This fact requires the necessity of the
reliability and correctness of the available information to rationalize the
decisions. This fact is impossible to achieve without the creation of
relevant and precise data bases to serve decision making process.

Dr. Kazim highlighted the fact that modern administration in its search
for modernization and administrative development to systems, work
procedures and legislations focuses on the utilization of advanced
technology to serve managerial and administrative objectives in different
organizations through the mechanization of administrative and managerial
activities and the beneficiary of recent technologies to store ad retrieve
information in the desired way and form. In this connecticn the
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Summary of the Opening Speeches :

At the opening session both Prof. Dr. Mohamed M. El-Hadi,
President of ESISAT and Prof. Dr. Hussein Ramzi Kazim, President of
CAOA delivered their speeches.

Prof. Dr. El-Hadi started his speech by welcoming the participants
for attending the conference and thanking Prof. Dr. Hussein Ramzi Kazim
for accepting to presided the conference and host it.

Dr. El-Hadi indicated that the new vision of international development
which appeared within the 1990's, focused on the knowledge, creativity
ad human satisfaction as the main resources for development. Without
these resources it is impossible to reach any permanent and continuous
progress. Therefore, the role of education in the development of these
resources has become crucial and central to activate the desired progress.

Also, Dr. El-Hadi explained that the challenge facing Egypt is to
overcome the knowledge gap which is increasing between Egypt and the
advanced rich nations of the world. He indicated that we live in an era
which the role of technology based on science has become the decisive
factor in the race of social change, and economic structure of the present
time.

He stated that the conscious perception of the present facts of our
period, and the prediction of the future demands from us to benefit from
the technological and informatics revolution which we witness in the area
of information technology which has become a necessary requirement and
precondition towards achieving the needed development and progress.
Therefore information technology should be utilized in the development of
any modernized education. Hence, the education by the advanced
information technology is our sole mean to overcome the knowledge gap,
and to enhance learning process which is the main goal of education to
change the behavior of learners at all levels and for all disciplines of study.
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Conference which was already published by the Bookshop under title :
Towards Better Future for Information Technology in Egypt.

Different organizations, agencies and companies contributed
logistically and materially for the success of the conference which enabled
ESISAT to conduct the conference. Among these organizations are the

followings :

- Academy of Scientific Researc ~nd Technology, and its President Prof.
Dr. Ali Hebish.

- National Centre for Educational Research and Development, and its
Director General Prof. Dr. Abdel Fattah Ahmed Galal.

- TEAM Misr — Engineering and Management Consultants, and its
President and Director General Prof, Dr. Mohamed Ismael Youssef,

— Arab Contractors Co., and its President Engineer Ismael Ibrahim
Osman.

- Wisam Co., and its Director General Prof. Dr. Qadri Abdel-Hayi
Al-Bidwihi.

— Al-Ahram Center for Organization and Information Technology, and its
Director—General Dr. Ahmed Al-Sayed.

- DELTA Computer, and its Director General Prof. Dr. Mohamed Fahmi
Tolba.

Egyptian Computer Co. anA its President Eng. Magdi Rasikh.

Computer and Information Systems Center of the National Agency for
Military Production, and its President Mr. Abdel Razzik M.M. Gad
Allah.
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SUMMARY AND RECOMMENDATIONS

The Second Scientific Conference for Information Systems and
Computer Technology was organized and conducted by the Egyptian
Society for Information Systems and Computer Technology (ESISACT)
under the theme *“Towards the Utilization of Information Technology for
Educational Development in Egypt”. The conference was held at the
conference hall of the Center of Leaders Development in the Government
Sector of the Central Agency for Organization and Administration (CAQA)
at Cairo from 13-15 December 1994.

The conference was sponsored and put under the auspice of His
Excelency Prof, Dr. Hussein Kamel Bahaa El-Din Minister of Education.
Also, His Excellency Prof. Dr. Hussein Ramzi Kazim President of CACA
had presided and opened the conference on Tuesday morning, 13
December 1994,

More than 240 persons participated in the conference representing
members of ESISACT, other professional organizations, universities,
govemment agencies, centers and computer companies interested in the
theme of the conference.

Five general sessions were conducted in the deliberation of the
conference. Sixteen research papers and project presentations were
presented and discussed during these general sessions.

In addition to the general sessions of the conference, it was held an

opening and a closing sessions.

Also, life computer demonstrations were conducted by WISAM and
COMPUTECH, Computer companies and by TEAM-Misr. In the .
meantime, the Academic Bookshop displayed the proceedings of the First
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