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PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

PREFACE

TO THE SERIES OF THE PROCEEDINGS
OF THE 2nd UNESCO INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

Information and scientific knowledge are the most important strategic resources of mankind prog-

ress on the eve of the third millenium. Informatiz
role and the influence of intellectual activities in
mation era. This explains attention that is being
international organizations to the use of new in

education.

In accordance with resolution 1.18 of the 27th
Session of the General Conference (October-
November 1993), the 2nd International Congress on
Education and Informatics was organized and held
by the UNESCO in cooperation with the Government
of the Russian Federation. The key topic in the work
of this Congress was policy in the educational area
and new technologies.

The 1st UNESCO Congress “Education and
Informatics”, held in Paris in 1989 and focused on
Strengthening of international cooperation in this
field, underiined the need for “using collective expe-
rience and joint exploitation of limited resources in
the sphere of new information tecnologies in educa-
tion”. As a consequence, expansion of international
cooperation was recommended in this area.

in the letter about the 2nd Congress, dissemi-
nated by the UNESCO head-quarter in_January
1996, the UNESCO General Director F. Mayor
pointed out that considerable progress achieved in
the last few years in information and communication
technologies resulted in a quick change of computer
hardware and software generations and their merg-
ing, in an innovatory manner, with other technolo-
gies. As a result, unprecedented combinations of
information facilities have emerged, which have led
to the formation of “information community’. The
appearance of “information supermains” calls for the
critical revision of the state of the art and perspec-
tives of development of education systems, which is
particularly needed due to the leading development
of technologies as compared to the possibilities of
their application in education of all levels.

No country, even that with the most advanced
education system, is able alone to cope effectively
with problems involved in education at the threshold
of the 21st century. The UNESCO Congress con-
tributed to the development of international contacts
in the education sphere, as well as correction and
coordination of national education systems. The
main topic of the Congress was the problem of na-
tional and international policy in the field of education
based on new information technologies and the
choice of organizational and technological forms of
implementation of this policy.

The modern strategy in education is being built
with regard for new educational technologies and

ation of education is a key condition for increasing the
transition of the world society from industrial to infor-
given in the last years by governments, national and
formation and communication technologies (NITs) in

legal and legislative principles which form the basis
for particular decisions and results. As a conse-
quence, the word “education” in the Congress name
was put at the first place.

Since the organizers of the Congress pro-
ceeded from the priority of education, it is not by
accident that Russia, with its internationally recog-
nized achievements in education, was chosen as a
country to hold the Congress. At the Moscow Con-
gress Russia represented  not only the
country-organizer of this global meeting, but also
one of the most advanced countries in the field of
education and application of new technologies for
education development.

The Moscow Congress was preceded by great
organizational work related, in particular, to the de-
termination of the team of participants and observ-
ers, invited lecturers to appear at plenary sessions
and commission meetings, and preparation of re-
ports and abstracts.

The Congress became an extraordinary event
in the life of the world society, an international forum
for discussing and solving the problems of education
and informatics, which will determine in many re-
spects the pathways of mankind in the 21st century.
At the same time, it became a marked event in the
life of Russia and the Russian education system and
an important step on the road to integration of the
world education systems.

More than 1200 representatives of govern-
ments, science and business from many countries,
specialized UN institutions, government and non-
government international organizations took part in
the Congress. Researchers, professors and lectur-
ers from educational institutions, representatives of
industry, experts on informatics and communications
engaged in using NITs in education were among the
participants of the Congress.

The plenary sessions, commission meetings,
and seminars of practical education were devoted to
analysis of national, regional, and international
achievements and experience in introducing and
using NITs in education systems. New develop-
ments in the sphere of NITs and their use in educa-
tion systems were examined; international, regional
and national policies in the use of NITs in the educa-
tion sphere were discussed, and recommendations
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for international cooperation were given. Success of
the Moscow Congress helped to reach the agree-
ment between the UNESCO and Russia on joint
work in organization and development of two impor-
tant institutions - the World Technological University
and the UNESCO Institute for Information Tech-
nologies in Education.

The work of the Congress was conducted un-
der the program and along the lines suggested by
the International Program Committee (IPC) and the
Russian Organizing Committee (ROC).

Each day of the Congress work started with a
plenary session at which the invited lecturer made
the main report on the predetermined theme. This
main report was followed by other reports in three
Commissions where the foliowing basic themes
were discussed:

eCommission I: Trends and experiences in the

introduction and application of ICTs in educa-

tion systems;

eCommission II: Latest developments in ICTs

in education;

eCommission lll: Cooperation for the use ICTs

in education.

Outstanding scientists - experts in education
and informatics - were chosen by the UNESCO as
the Chiefs of Commissions: Director of Higher
School of Foreign Languages Katerina Martcheva
(Bulgaria); President of the French National Com-
mission on Intergovernment Programs on Informat-
ics Pierre Mathelot (France); Coordinator of the
UNDP/UNESCO project, representative of the Com-
puterized Information Systems Co., Dr. Mohamed
Noor Burhan (Syria). Prominent scientists and spe-
cialists from many countries were invited to partici-
pate in discussions.

The foliowing topics were discussed at the
Commission meetings:

e Policy: Development of national pians,
strategies for changes on the level of educational
institutions, strategies for developing perspective
plans and programs;

e Technologies: Informatics, computerized
education, and “traditional” education technologies,
multimedia and telematics;

e Teachers: Modern practice in using new
technologies, training and improvement of profes-
sional skill of teachers, their new role in education:

o Students: Educational facilities, new role of
students, new education methods in educational
institutions;

e Social, economic, and cultural aspects of us-
ing new information technologies;

e Through themes: Permanent, open, and dis-
tant education; estimation of the influence of NiTs;
the UNESCO and international cooperation.

It should be noted that the priorities of the
above-listed topics have been changed in the course
of discussion of these topics: the problems of using
NiTs by students and teachers were put at the first
positions; the second place was given to the devel-
opment and application of education technologies;
social, economical, and cultural aspects of the
problem moved to the third place; and the fourth
position was given to strategy in the sphere of edu-
cation and new technologies. Of all through themes

only those relating to international cooperation were
left because the remaining questions could be effec-
tively treated as part of other themes. As a result, in
the Congress Recommendations the themes were
arranged in the following order:;

eTheme 1. Students;

eTheme 2: Teachers;

eTheme 3: Technologies:

eTheme 4: Social, economic, and cultural

issues;

eTheme 5: Educational Policies;

eTheme 6: International Cooperation.

This order was also followed in preparation of
the Congress Proceedings for publication.

Along with plenary sessions and commission
meetings, 12 seminars of practical education were
held at the Congress. Their participants discussed
the following topics:

s Information super high way and education
(Part I: Perspectives and issues of development of
worldwide and regional unified information systems
for education; Part /I: From information literacy to-
ward information culture);

e Psychological and pedagogical effects and
medical implications of using modern information
and communication technologies;

e Program environment: perspectives of active
use;

o Knowledge and experience transfer with the
use of information and telecommunication technolo-
gies;

e National policies in the sphere of technologi-
cal transfer;

e Individual distant education;

° Analysis of UNESCO/IFIP (International Fed-
eration for Information Processing) documents pub-
lished in 1994-1995 (Part I: Informatics for secon-
dary education; Part //: Module educational program
on informatics);

e Logic, informatics, and education;

¢ Information technologies and humanitarian
education;

» Development of primary and secondary edu-
cation with the use of modern information technolo-
gies and distant education methods;

e Medicine: new approach to gaining and im-
proving knowledge;

e Formation of integrated worldwide database
systems and knowledge on planets of the Solar
system and their use in research works and educa-
tion.

The chiefs of seminars were well-known scien-
tists, teachers, and organizers of education. Among
them were: David Walker (Great Britain), adviser;
Peter Waker (South Africa), adviser in the Interware
Co.; Atain Meyer (France), Director of the Teleedu-
cation Center of the National Conservatorium of Arts
and Skill; Tom van Weert (the Netherlands), Director
of the School of Informatics at the Mathematics and
Informatics Department of the University of Ni-
jmegen; Harald Schutz (Germany), researcher in the
Deutsche Welle Internet Co.; K.K. Kolin (Russia),
First Vice-Director on Science in the Institute of In-
formatics, RAS; Yu.N. Afanasiev (Russia), Rector of
the Russian State University of Humanities; A.L.
Semenov (Russia), Vice-Chairman of the Moscow
Education Department, Head of the Moscow Institute

EDUCATIONAL POLICIES and NEW TECHNOLOGIES
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for Improvement of Professional Skill of Education
Specialists; N.N. Evtikhiev (Russia), Rector of the
Moscow Staten Institute of Radio Engineering, Elec-
tronics and Automation:; Yu.l. Ivlev (Russia), Head of
the Logic Department of the Philosophical Faculty of
the Moscow State University.

The directions of work of the Moscow Con-
gress and topics listed above show how extensive
and diverse was the spectrum of problems examined
at the Congress, while the names of the Commission
and Seminar Chiefs and participants of discussions
indicate its high scientific, political and organizational
level.

In parallel to the Congress, the International
Exhibition - Fair was organized where the most re-
cent exhibits in the area of new information tech-
nologies were shown: training systems, education
and methodical complexes, multimedia technologies,
programs and courses for distant education, tele-
communication facilities and technologies of global
computer networks, information filling of servers, etc.
80 educational organizations and 24 firms, including
leading computer companies such as 1BM, Apple,
Novell, Oracle, Informix, took part in the exhibition. It
demonstrated the efficiency of using NITs in educa-
tion and high rate of NIT development in Russian
institutes of higher education.

The 2nd International Conference on Distant
Education (under the titte “Open and Distant
Education - Strategy of Development” was confined
to the Moscow UNESCO Congress. It was organized
by the International Education Association and the
International Council on Distant Education and sup-
ported by the Higher Education State Committee
and the Russian Ministry of Science and Technoly
Policy. The main objective was to discuss the role of
distant education in modern society and the main
trends in its development.

The time of the Congress work coincided with
the 50-year anniversary of manufacturing the first
computer. The international symposium “50 years of
information era” held simultaneously with the Mos-
cow Congress was devoted to this remarkable
event. This symposium was organized by the Penn-
sylvania university (the USA), The International
Trustee Foundation of the Tsiolkovskii State Uni-
versity of Aviation Technology, the Russian Acad-

emy of Sciences, the State Committee for Higher
Education, and the Information Policy Committee
with the President of the Russian Federation. Par-
ticipants of this symposium discussed a 50-year
history of informatization and the use of information
systems in education, industry, aerospace technol-
ogy, and in the life of various countries.

All above-listed undertakings allowed partici-
pants of the Congress, in spite of rather dense
schedule, to become acquainted with latest
achievements of various countries, including Russia,
in the fields to which the Congress was devoted -
education and informatics in their interplay.

A great many documents, reports, communica-
tions, abstracts, and other materials worked out and
obtained as a resuit of the Congress work are of
prime importance for the world community. It was
recognized necessary to issue these materials as a
series of the Congress Proceedings.

The Russian Organizing Committee, in accord
with the UNESCO Secretariat, entrusted analysis,
selection, and preparation of the Congress materials
for publication to the International Center of Systems
Analysis of Higher Education and Science Problems
(the UNESCO associated center), the head organi-
zation on the Russian side, which provided prepa-
ration and work of the Moscow Congress. The resuilt
of the Congress work will be the volumes of the
Congress proceedings prepared in the three official
Congress languages of the Congress- English,
French, and Russian. These volumes will include the
following materials:

oVolume |. GENERAL DOCUMENTS OF THE
CONGRESS;

«Volume . NATIONAL REPORTS;

eVolume Ill. REPORTS AND SPEECHES;

eVolume IV. REPORTS’ THESES .

The arrangement of materials in these volumes
will comply with the above basic topics of the Con-
gress.

Because materials of these volumes had ini-
tially a different degree of readiness for publication,
each volume will be issued as the work on particutar
volume is completed.

| express my conviction that the materials published will be of great interest for all per-
sons engaged in the education sphere and in the use of information and communication tech-

nologies.

| would like to underline the importance of the publication of these materials in view of
the fact that the Moscow Congress is by no means the last one and all the materials will
therefore provide a good basis for organizing the next UNESCO congresses.

PRESIDENT OF THE RUSSIAN ORGANIZING COMMITTEE
FOR THE 2nd INTERNATIONAL CONGRESS
“EDUCATION AND INFORMATICS”,

MINISTER OF GENERAL AND PROFESSIONAL EDUCATION
OF THE RUSSIAN FEDERATION,

V. G. KINELEV
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PREFACE

TO THE lst VOLUME OF THE PROCEEDINGS
OF THE 2nd UNESCO INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

We bring to the notice of specialists and all interested persons the 1st volume of the Proceedings

of the 2nd UNESCO International Congress
1996.

This volume includes, first, the main docu-
ments prepared by the Congress organizers before
the onset of the Congress, which served as a basis
for its organization. These documents were then
distributed among the Congress participants and
formed the basis for discussion and decision mak-
ing. Second, the volume incorporates two main
documents: Declaration and Recommendations
worked out by the Congress as a result of its work.
And third, the volume contains the UNESCO Final
Report in which the content and main results of the
Congress work are presented in the concentrated
form.

The Final Report on the Congress work, pre-
pared in the complete form by the UNESCO Secre-
tariat and published as an independent document,
consists of two parts: (1) the main part (preface,
introduction, brief account of the content and results
of the work of Commisions and seminars, appear-
ances at the Opening and Closing Ceremonies and
at the first and final plenary sessions); (2) 12 Ap-
pendices including the aforementioned materials
prepared before the Congress onset and adopted as
a result of its work, as well as the lists of participants
and observers.

The editors considered it necessary to include
in the 1st volume only the main part, without Ap-
pendices, because the latter entered the volume as
independent documents.

The lists of participants are given in this volume
in the same form as in the Final Report: separately
presented is the list of participants from all countries
except Russia and separately the list of Russian
participants and observers.

When forming these lists, we met with certain
problems in translating names and surnames of
participants and titles of organizations from one
language to another. To simplify the edition, the lists
of participants in the French version of the volume
are given in the English language.

The significance of the Moscow Congress as a
representative international forum called to outline
the pathways for education development and to find
the possibilities of using new information technolo-
gies in this area was underiined in the greetings to

“Education and Informatics”, held in Moscow, on July 1-5,

the Congress participants received from the
UNESCO General Director F. Mayor and the Presi-
dent of the Russian Federation B.N. Yeltsin.

Two basic documents - the Main Working
Document and the Congress Program - constituted
the system-forming basis for preparation and work of
the Moscow Congress. Both documents were pre-
pared by the International Program Committee which
included outstanding experts in the field of education
and informatics from various countries and conti-
nents (The list of the members of this Committee is
given in this volume.) These documents have been
discussed at four regional meetings of experts: at
Austin (Texas, USA) for countries of North and
South America and Caribbean region; for European
countries at St. Petersburg and for Asian and Pacific
Ocean countries at Vladivostck (Russia), and at
Dakar (Senegal) for African countries. Also, six
subregional meetings were held from 1991 to 1996:
at Harare (Zimbabwe, 1993); Yalta {(Ukraine, 1984);
Enschede (the Netherlands, 1994), Sofia (Bulgaria,
1994); Moscow and Novosibirsk (Russia, 1991 and
1996).

Participants of these forums put forward their
suggestions concerning the organization and work of
the Congress and the content of the Main Working
Document and the Congress Program. These
documents represent, therefore, the result of coop-
erative effort of many researchers, professors and
lecturers, teachers and specialists in information and
communication, and representatives from industry.

In the opinion of compilers of this volume, the
Report on Basic Lines in the UNESCO activity in the
field of education and information in the time elapsed
from the First International Congress on Informatics
and Education held in Paris in 1989 is of special
interest. This report summarizes the work performed
by the UNESCO in collaboration with relevant na-
tional and international organizations, agencies and
professional associations along the following lines:

o Introduction of information technologies in
schools, universities, and institutes of informal edu-
cation;

VOL. | “GENERAL DOCUMENTS OF THE CONGRESS’
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e Information technologies and the role of
teachers;

 Progress of informatics in education;

e Information technologies as a means of edu-
cation control;

e Information technologies for developing dis-
tant and open education.

This Report is of interest, first of all, because its
content is in full agreement with some lines in the
work of the Moscow Congress and because it en-
ables one to estimate progress achieved by the
world society over the period between the two con-
gresses.

The volume also incorporates the “Analytical
Review of the Problem “Education and Informatics
(Concepts, Current State, Perspectives)” prepared
for organizers and participants of the Congress by
the group of independent experts - specialists from
Russia in this field. This review presents different
views of the problems discussed at the Congress. it
follows logic in constructing the theme of the Con-
gress and examines the current state of the subject
in Russia as compared to other countries in the di-
rections corresponding to the theme of this interna-
tional forum. Based on their own experience and
taking into account the available native achieve-
ments, the authors of this review put forth their view-
point on each line in the work of the Congress.

Proceeding from common principles in forming
the volumes of the Congress Proceedings, the

compilers and editors attempted to preserve, where
possible, original texts and avoided, as a rule, edito-
rial corrections and, moreover, corrections in the
content. At the same time, some lingual nuances,
which were difficult to circumvent, are possible in the
issue of materials in the three official Congress of
the languages - English, French, and Russian.

The editors will be grateful to authors and
readers for amendments and suggestions. Your
references will help to continue the discussion
started at the Congress, to unify terminology and
concepts, and to increase exchange of information in
this area. The importance of publication of these
materials is also determined by the fact that this
Congress is by no means the iast one and all mate-
rials will serve as a good basis for organizing future
UNESCO congresses on education and informatics.
They can be a great help in the build-up of the
UNESCO Institute for information Technologies
organized in Moscow in accord with the Congress
recommendations.

Analysis, selection, and preparation of this vol-
ume for publication were carried out by the
UNESCO Institute for Information Technologies in
Education and by the International Center of Sys-
tems Analysis of Higher Education and Science
Problems (The UNESCO associated center). Refer-
ences, notices and suggestions from our readers will
be accepted with thanks by the Editorial Board. They
should be sent to the Center's address: 11 7918,
Moscow, GSP-1, Mal. Kaluzhskaya ul. 1, The Cen-
ter's General Director, Academician of the Russian
Education Academy, Manushin Eduard Anatol’evich.

PRESIDENT OF THE RUSSIAN ORGANIZING COMMITTEE
FOR THE 2nd INTERNATIONAL CONGRESS
"EDUCATION AND INFORMATICS?,

MINISTER OF GENERAL AND PROFESSIONAL EDUCATION
OF THE RUSSIAN FEDERATION,

V. G. KINELEV

EDUCATIONAL POLICIES and NEW TECHNOLOGIES
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ADDRESS

TO THE PARTICIPANTS OF UNESCO’S SECOND
INTERNATIONAL CONGRESS

ON EDUCATION AND INFORMATICS

BY COLIN N. POWER
ASSISTANT DIRECTOR-GENERAL
FOR EDUCATION, UNESCO

Mr. Kinelev,

Mr. Sadovnichy,

Professor Bauknecht.
Distinguished Participants,
Ladies and Gentlemen,

It is a great pleasure for me to welcome you to
this Congress, the Second International Congress
on “Education and Informatics”, on behalf of the
Director-General of UNESCO, Mr. Federico Mayor.

Very sadly he is unable to be here and so | am
now filling in for him. Yesterday in Guatemala and El
Salvador he became ill and, unfortunately, cannot be
with you. He very much wanted to show his solidarity
with the people of Russia at this historic point in their
history and also his solidarity with the countries and
the organizations represented here.

As you know, he has a deep interest in the
theme of this Conference and is committed to
ensure that all have access to knowledge and
information, scientific, technological, for the benefit
of all. UNESCO is devoted to the promotion of the
sharing of expertise and knowledge.

it is indicative of the worldwide interest in the
new information and communication technologies
that we have approximately 1,000 participants and
observers at this conference, representing 70
Member States of UNESCO, many UN
organizations, intergovernmental and
nongovernmental organizations and the private
sector which produces the hardware and the educa-
tional software we need to make our dreams of an
enriched learning environment for all a reality.

As you know, the first International Congress
on ‘Education and Informatics’ was organized in
1989 at UNESCO'’s Headquarters, in Paris. It was
one of my first duties as Assistant Director-General
for Education to oversee the planning and
development of that Congress. In the seven years
that have passed, tremendous developments have
taken place in the information and communication
technologies. Indeed, it is a measure of the rapidity
of these changes that terms such as the Internet and
the World Wide Web were not even mentioned
during the first Congress.

The function of this morning's session is to
open this conference, so | will not give a long
speech. But | do want to suggest that the new
information  technologies present us with a
formidable challenge to our sense of equity, justice
and of solidarity around the world. 1t is important to
note that UNESCO's international congresses are
truly international, that is, they inciude representation
from the poorest countries in the worid as well as the

richest, those who do not have access to the
technologies as well as those who are at their cutting
edge. It provides us, then, with an unrealized
opportunity for the sharing of knowledge and for
promotion of understanding between peoples and of
cultures.

it is appropriate that this Congress should be
taking place in Russia with its long and distinguished
tradition of scientific and technological development
and of education. In this connection, | would wish to
reiterate the tribute which the Director-General paid
to the Government of the Russian Federation at the
ceremony in Moscow, last April, on the centenary of
the birth of the chemical physicist Nikolai Semenov,
and assure the Russian Federation of UNESCO’s
continuing support for its efforts to preserve and to
develop Russia’'s outstanding scientific,
technological and intellectual heritage. The Director-
General asked me to inform you that he is following
with great admiration the process of democratization
here in Russia, which is liberating the moral and
intellectual potential necessary for the development
of the country and of a culture of peace throughout
this world. Education is essential to this
democratization process, to development and to
peace. The new information technologies, equitably
shared and properly employed, can enhance the
potential of education to shape a broader future for
us all.

| wish to conclude by expressing once again
our gratitude to the host country for its leadership
and for the impeccable preparation of this
conference, and to the Moscow State University for
generously agreeing to host it. 1 should pay tribute
as well to the International and the Russian
Organizing Committees of the Congress, and
especially to you, Mr. Kinelev, for the enormous
efforts which you personally have put into the
preparation of this very large and complex
conference. It is now up to us, Ladies and
Gentlemen, to ensure that the Congress does
provide us with guidelines for the policies and the
actions needed in order to ensure that the new
information technologies serve the cause of lifelong
education for all, which is the central platform of
UNESCO’s programme.

Thank you.

VOL. | “GENERAL DOCUMENTS OF THE CONGRESS”
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ADDRESS

TO THE PARTICIPANTS

OF UNESCO’S SECOND
INTERNATIONAL CONGRESS
ON EDUCATION AND INFORMATICS

I warmly welcome the participants to UNESCO’s Second International Congress on
Education and Informatics, which is now opening in Moscow.

You represent the governments and scientific and business communities of many
countries, United Nations Specialized Agencies and other international organizations. | am
convinced that such a representative forum will be able to indicate how fo develop education
and identify opportunities for using new information technologies in this field.

The Congress has particular resonance because it is taking place on the cusp of two
centuries and two millennia. The decisions taken today will influence the lot of humanity in the
future,

It is significant that your intellectual forum is working under the auspices of UNESCO.
This international organization has rightly earned respect for its substantial contribution to
consolidating the efforts of education, science and culture professionals and creating the
conditions for the sustained development of the world community.

I would like to wish the participants in the Congress good luck and success in their
valuable work, and peace and prosperity to their countries and peoples!

BORIS YELTSIN

PRESIDENT
OF THE RUSSIAN FEDERATION

IV -1
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GENERAL INFORMATION

ON THE 2nd UNESCO

INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

INTRODUCTION

In accordance with Resolution 1.18 of the twenty-seventh Session of the General Conference
(October-November 1993), UNESCO, in co-operation with the Russian Federation, will organize its
Second International Congress on Education and Informatics - Educational Policies and New
Technologies (EI'96) to be held in Moscow from 1 to 5 July 1996. The first Congress, which was held in

1989 at the UNESCO Headquarters, stressed
sharing of scarce resources in the field of new in

the need 'to benefit from collective experience and the
formation technologies (NITs) in education’ and, to this

effect, recommended that international co-operation be strengthened.
Today co-operation is even more needed than ever before. In recent years, remarkable

development has taken place in information and communication technologies,

whereby hardware

and software 'generations' have rapidly succeeded each other and, in a most innovative manner,

converged with other technologies. Unfore
information society' and to challenge those

seen media combinations have emerged to shape the
living in it. In the midst of the 'information superhighways/,

education is challenged to re-examine its position critically, especially since technologies seem to develop
faster than education has capacity to make use of them.

OBJECTIVES

The Congress, which offers an international fo-
rum to discuss the future of education and informat-
ics, will analyse national, regional and internationat
trends and experiences in the introduction and use
of NITs in educational systems, review the latest

OUTPUTS

developments in NITs and examine their application
in education: discuss international, regional and
national policies for the use of NITs in education;
and make recommendations for international co-
operation.

As results of its work, the Congress is expected to produce:

« a general declaration or manifesto;

o recommendations to Member States and to the Director-General of UNESCO;
» proposals for regional and international co-operation.

PROGRAMME
AND THEMES

The Congress will pursue its objectives through
the following programme and themes proposed by
the International Programme Committee (I PC) in co-
operation with the Russian Organizing Committee
(ROC).

Each Congress day will begin with a plenary
session in which a keynote speaker makes the main
presentation on the chosen theme, followed by
presentations and discussions in three commissions

with the following general orientations: v

e Commission 1: Trends and experiences in
the introduction and use of NITs in educational sys-
tems:

o Commission II-. Latest developments in NITs
and their application in education:

e Commission llI: Policies and co-operation for
the use of NITs in education.
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The themes proposed to be discussed in the
commissions include:

* Policies (Developing National Plans. Strate-
gies for Change at Institutional Level, Strategies for
a Future-Proofed Curriculum):

e Technologies (Computer Science, Computer
Enhanced Instruction and "Traditional" Educational
Technologies, Multimedia and Telematics);

e Teachers (Current Practices with New Tech-
nologies, Pre- and In-service Teacher Training, New
Roles for Teachers):

e Learners (Learning Tools, New Roles for
Learners, New Options for Learning inside and out-

side Educational Institutions):

e Social, Economic and Cultural Issues

eTransverse Themes (Lifelong, Open and Dis-
tance Learning, Measuring the Impact. UNESCO
and International Co-operation).

The themes proposed for the workshops on 4th
and 5th July 1996 include:

¢ Information Superhighways and Education;

» Medical and Psychological Consequences:

* The Software Environment - a Perspective for
Effective involvement:

1 July 2 July 3 July 4 July 5 July
9:00- Opening Theme 2 Theme 4 Theme 6 Workshops
10:30 Plenary Plenary Plenary L1
Plenary Commissions Commissions Commissions
10:30- l l T TV ' wlmo Il [ 1l | Demonstrations,
12:30
Keynote Presentations Presentations Presentations exhibitions,
speeches Discussions Discussions Discussions visits
12:30- L U N Cc H
14.00
14:00- Theme 1 Theme 3 Theme 5 Workshops Plenary
15:30 Plenary Plenary Plenary I
16:00- Closing speeches
18:00 Commissions Commissions Commissions Demonstrations,
I l i H | i i ! i i exhibitions, Declaration and
visits Recommendations
Presentations Presentations Presentations
Discussions Discussions Discussions Closure

¢ Transfer of Knowledge and Skills through Information and Communication Technologies;

* National Policies - Transfer of Technologies:

« individual Distance Training (for the French-speaking countries):

¢ Analysis of UNESCO/IFIP documents, published by UNESCO in 1994-1995:

- Informatics for Secondary Education (A Curriculum for Schools);
~ A Modular Curriculum in Computer Science.

PARTICIPANTS
AND OBSERVERS

As is common for international congresses of
Category IV, UNESCO will invite the participants and
observers in their personal capacity, at the proposal
of its Member States, representatives/observers of
UN specialized agencies, other intergovernmental
organizations, international non-governmental or-
ganizations, professional associations, as well as
public and private institutions working in related
fields. The participants and observers will include
decision-makers, researchers, teacher trainers, in-
dustrial trainers, university professors, teachers and

information and communication specialists inter-
ested in the application of NITs in education. In
conformity with the regulations for international con-
gresses, the participants and observers are ex-
pected to cover their travel and accommodation
expenses. The Russian Organizing Committee will
make arrangements through Aerofiot, the designated
official carrier for the Congress, for reduced air fares.
The participants will also benefit from reduced hotel
room prices.

EDUCATIONAL POLICIES and NEW TECHNOLOGIES
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EXHIBITION

In conjunction with the Congress, a major ex-
hibition will be organized, in which ministries educa-
tional institutions, research centres, publishers, as
well as private companies involved in the develop-
ment and application of NITs in education are wel-

LANGUAGES

come to participate. Those interested in presenting
their projects or products at the exhibition are invited
to contact the Secretariat of the Russian Organizing
Committee (see address on p. 3).

Simultaneous interpretation in three languages (English, French, and Russian) will be available for the

plenary and commission sessions.

PREPARATORY CONFERENCE
AND EXPERT MEETINGS

In preparation for the Congress, the following
conference and expert meetings are scheduled: a
conference in Novosibirsk (19-22 March 1996, in the
Russian language), and regional expert meetings,
namely, in Austin (Texas, USA, 9-1101.19986) for

North and Latin America as well as for the Carib-
bean countries: in St. Petersburg (25-26.02.1996) for
the Europe Region: in Vladivostok (10-1405.1996)
for Asia and Pacific countries, and in Dakar (March
1996) for Africa.

SIR/MADAM,

UNESCO is pleased to invite you to participate in the preparation of the above Congress by:

o Commenting on the proposed progra
o Proposing candidates for keynote s

mme of the Congress:
peakers so as to allow the International Programme

Committee to select from a wide geographical representation.

The comments and proposals should reach the UNESCO Secretariat by 15 February 1996.

o Preparing a National Report (maximum 20 pages on a floppy disk) which should give an over-
view of the state-of-the-art of NITs in your educational system, including priorities in your na-
tional plan concerning the introduction of NITs in various forms and at various levels of educa-
tion (primary school, secondary school, higher education, teacher/instructor training, industrial
training and retraining etc.): the level of computer hardware and software provision, including
in educational administration: any policy towards standardisation; the use made of broadcast
technologies in education; the factors limiting progress in the adoption of new technologies in
education, including insufficient numbers of trained staff, any inadequacy in the infrastructure

of service utilities (electricity supply,

broadcasting, telephone services, telematics etc. ): partici-

pation in international programmes concerning the use of NITs and the benefit you may derive

from it.

Your National Report should reach the U
e Preparing a paper which might be se
sions in the commissions. The paper s

ceed five pages.

NESCO Secretariat by 15 March 1996.
lected to be presented as a contribution to the discus-
hould be prepared on a floppy disk and should not ex-

The paper should reach the UNESCO Secretariat by 31 March 1996.
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- SPONSORSHIP

The Member States and potential sponsors are
kindly asked to look at the possibility of helping special-
ists from developing countries financially (by sponsor-

UNESCO
Evgueni Khvilon, Co-ordinator
Tel./Fax: -(33-1)45-68-08-07

Fax:

E-mail: E.KHVILON@UNESCO.ORG

ing travel grants, fellowships etc.) so that they can
participate in the Congress. Kindly inform the UNESCO
Secretariat if you are willing to do so.

For further information on the EI'96 Congress, please contact:

~(33-1) 45-68-08-21

Secretariat:

Division of Higher Education
7, place de Fontenoy

75352 Paris 07 SP France
Tel/Fax.; -(33.1)45-68-08-06

Fax:
-(33
E-mail:

~(33-1) 47-34-83-14

-1) 44-49-99-18

EDKHV@UNESCO.ORG

Russian Organizing Committee (ROC)
Valery Meskov, Secretary

Vice-chairman of the Russian State Committee
for Higher Education

Tel: -(7-095) 237-30-80

Fax: -(7-095) 954-34-24

E-mail: MVS@MVS.ISRIR.MSK.SU

Secretariat:

1, M. Kaluzhskaya sir.,

117910 Moscow

Russian Federation

Tel./Fax: -(7-.095) 954-28-05

E-mail: ROOT@UNESCO.RC.AC.RU

EDUCATIONAL POLICIES and NEW TECHNOLOGIES
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INTERNATIONAL
PROGRAMME COMMITTEE

OF THE 2nd UNESCO

INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

« ACAD. YURY L. ERSHOV
(RUSSIAN FEDERATION)

CO-CHAIRMAN
«  PROF. JEF MOONEN
(THE NETHERLANDS)
CO-CHAIRMAN
. PROF.IVAN STANCHEV
(THE NETHERLANDS)
SCIENTIFIC SECRETARY
«  MS. KATERINA MARTCHEVA
(BULGARIA)
EXECUTIVE SECRETARY

. PROF. UBIRATAN D’AMBROSIO
(BRAZIL)

. PROF. EGBAO BIDAMON
(TOGO)

. MR. PETER BOLLERSLEV
(DENMARK)

DIRECTOR, RESEARCH INSTITUTE OF
MATHEMATICAL AND INFORMATICAL
BASIS OF EDUCATION, NOVOSIBIRSK
STATE UNIVERSITY

PROFESSOR, DEPARTMENT OF
EDUCATION, UNIVERSITY OF TWENTE

PROFESSOR, DEPARTMENT OF
EDUCATION, UNIVERSITY OF TWENTE

DIRECTOR OF HIGH SCHOOL FOR
LEARNING FOREIGN LANGUAGES,
BLAGOEVGRAD

PROFESSOR EMERITUS,
UNIVERSIDADE ESTADUAL DE
CAMPINAS, SAO PAULO

PROFESSOR, UNIVERSITY OF BENIN,
TOGO

CHAIRMAN OF TC-3, INTERNATIONAL
FEDERATION FOR INFORMATION
PROCESSING (IFIP)
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DR. SYLVIA CHARP
(USA)

PROF. VLADIMIR G. KINELEV

(RUSSIAN FEDERATION)

DR. MOHAMMAD J. LARIJANI
(IRAN)

PROF. PIERRE MATHELOT
(FRANCE)

ACAD. BLAGOVEST SENDOYV
(BULGARIA)

PROF. MICHAEL P. THOMAS
(USA)

PROF. SANDRA WILLS
(AUSTRALIA)

EDITOR-IN-CHIEF OF T.H.E. JOURNAL

DEPUTY CHAIRMAN OF THE RUSSIAN
FEDERATION GOVERNMENT,
CHAIRMAN OF THE STATE COMMITTEE
FOR HIGHER EDUCATION

DIRECTOR, INSTITUTE FOR STUDIES
IN THEORETICAL PHYSICS AND
MATHEMATICS, TEHERAN

PRESIDENT OF THE FRENCH
NATIONAL COMMISSION FOR THE
INTERGOVERNMENTAL INFORMATICS
PROGRAMME, CONSERVATOIRE
NATIONAL DES ARTS ET METIERS,
PARIS

PRESIDENT OF PARLIAMENT,
ACADEMY OF SCIENCES, SOFIA

PROFESSOR, THE UNIVERSITY OF
TEXAS AT AUSTIN

DIRECTOR, EDUCATIONAL MEDIA
SERVICES, UNIVERSITY OF
WOLLONGONG
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RUSSIAN ORGANIZING
COMMITTEE

OF THE 2nd UNESCO
INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

. VLADIMIR DEPUTY CHAIRMAN OF THE RUSSIAN FEDERA-
TION GOVERNMENT
KINELEV
CHAIRMAN
R VALERY DEPUTY CHAIRMAN OF THE STATE COMMITTEE
FOR HIGHER EDUCATION OF THE RUSSIAN FED-
MESKOV ERATION
EXECUTIVE
SECRETARY
o VIKTOR FIRST DEPUTY MINISTER OF EDUCATION OF THE
RUSSIAN FEDERATION
BOLOTOV
. DMITRY RECTOR, MOSCOW STATE INSTITUTE OF ELEC-
TRONICS AND MATHEMATICS
BYKOV
e LYUDMILA RECTOR, SAINT-PETERSBURG STATE UNIVER-
SITY
VERBITSKAYA
o VITALY RECTOR, MOSCOW STATE INSTITUTE OF ELEC-
TRONICAL TECHNOLOGY
VERNER
. NIKOLAI RECTOR, MOSCOW STATE INSTITUTE OF RADIO-
TECHNOLOGY, ELECTRONICS AND AUTOMATICS
EVTIKHIYEYV
o YURY ACADEMICIAN, DIRECTOR OF RIMIBE NOVOSI-
BIRSK STATE UNIVERSITY
ERSHOV
o ALEKSEI EXECUTIVE SECRETARY OF THE RUSSIAN NA-
TIONAL COMMISSION FOR UNESCO
ZHUKOV
e VIKTOR DIRECTOR, INSTITUTE OF SYSTEM PROGRAM-
MING, RUSSIAN ACADEMY OF SCIENCES
IVANNIKOV
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MIKHAIL
KIRPITCHNIKOV
VIKTOR
KOROBTCHENKO
VYATCHESLAV
KORTCHAGIN
VIKTOR
MATROSOV
IGOR
MIZIN
1ZOSIM
MOLTCHANOV
IVAN
PUSTINSKY
VLADIMIR
REPIN
LYUBOV
ROZHKOVA
VIKTOR
SADOVNICHY
OLEG
SMOLIN
IRINA
KHALEEVA
ANDREI
SHAPOVALIANTS

CHIEF OF DEPARTMENT OF SCIENCE AND EDU-
CATION OF THE RUSSIAN GOVERNMENT

FIRST DEPUTY CHAIRMAN OF THE MOSCOW
GOVERNMENT

FIRST DEPUTY-CHAIRMAN OF THE PRESIDENTIAL
COMMISSION FOR POLICY IN INFORMATIZATION

RECTOR, MOSCOW STATE PEDAGOGICAL UNI-
VERSITY

DIRECTOR, INSTITUTE OF PROBLEMS OF INFOR-
MATICS OF THE RUSSIAN ACADEMY OF SCI-
ENCES OF THE RUSSIAN FEDERATION

DEPUTY MINISTER OF FINANCE OF THE RUSSIAN
FEDERATION

RECTOR, TOMSK INSTITUTE OF AUTOMATIC SYS-
TEMS AND ELECTRONICS

DIRECTOR, INFORMATICS CENTRE OF MOSCOW
STATE UNIVERSITY

CHAIR OF COMMITTEE FOR EDUCATION, SCI-
ENCES AND CULTURE OF THE PARLIAMENT
(DUMA)

RECTOR, MOSCOW STATE UNIVERSITY

CHAIRMAN OF SUB-COMMITTEE FOR EDUCATION
OF THE COUNCIL OF FEDERATION OF THE PAR-
LIAMENT

RECTOR, MOSCOW STATE UNIVERSITY OF LIN-
GUISTICS

FIRST DEPUTY-MINISTER OF ECONOMICS OF THE
RUSSIAN FEDERATION
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PROGRAMME

OF THE 2nd UNESCO
INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

TIMETABLE
1 July 2 July 3 July 4 July 5 July
9:00- Opening Theme 2 Theme 4 Theme 6 Workshops
10:30 Plenary Plenary Plenary T
Plenary Commissions Commissions Commissions
10:30- | Il i | I 11 | Il ]! Demonstrations,
12:30
Keynote Presentations Presentations Presentations exhibitions,
speeches Discussions Discussions Discussions visits
12:30- L U N C H
14:00
14:00- Theme 1 Theme 3 Theme 5 Workshops Plenary
15:30 Plenary Plenary Plenary [ O N
16:00- Closing speeches
18:00 Commissions Commissions Commissions Demonstrations,
| i 11 I H 1} | 1] | exhibitions, Declaration and
visits Recommendations
Presentations Presentations Presentations
Discussions Discussions Discussions Closure

MONDAY, 1 JULY 1996

9.00-10.25 hrs. -
(Grand Hall)

Addresses by:

o Mr. Vladimir G. Kinelev, Deputy Chairman of
the Government, Chairman of the State Committee
for Higher Education of the Russian Federation

« Mr. Colin N. Power, Assistant Director-
General for Education of UNESCO

o Mr. Kurt Bauknecht, President, International
Federation for Information Processing

o Mr. Armando Rocha Trindade, President,
International Council for Distance Education

e Mr. Viktor A. Sadovnichy, Rector, Moscow
State University

10.25-10.30 hrs.- Break

10.30-12.30 hrs. - Plenary (Grand Hall)

e Election of the President

Opening Ceremony

» Adoption of the Rules of Procedure

o Election of the other members of the Bureau
and members of the Drafting Group

o Keynote speakers:

e Mr. Viadimir G. Kinelev, Deputy Chairman of
the Government, Chairman of the State Committee
for Higher Education (Russian Federation). Educa-
tion and Civilization

e Mr. Colin N. Power, Assistant Director-
General for  Education (UNESCO), New
Perspectives for Learning in the Information Age

e Dr. Norio Matsumae, President, Tokai
University (Japan), New Directions in Education

12.30-14.00 hrs. - Lunch Break

14.00-15.30 hrs. - Plenary (Grand Hall)

Theme 1: Learners
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Speakers:
¢ Acad. Blagovest Sendov, President of
Parliament (Bulgaria), Learners in a Global

Knowledge Space: Towards Global Wisdom

¢ Mr. Tahar Hafaied, Directeur, Institut National
de Bureautique et Micro-Informatique (Tunisia),
Training in the Context of New Information and
Communication Technologies

156.30-16.00 hrs.- Break

16.00-18.00 hrs.- Commissions:

Commission I: Room 01 - Main Building of
Moscow State University

Theme 1.1

Speakers:

o Prof. Sergei S. Goncharov, Deputy Director,

Research Institute for the Mathematical and
Informational Basis of Education (Russian
Federation), Peculiarities of Usage of New

Information  Technologies in  Secondary and
University Education

e Mr. Francis Moret, Centre Suisse de
Technologie de l'information dans I'Enseignement
(Switzerland), Compulsory Education and the
Secondary Level

Discussion:

e Prof.
Federation)

e Dr. Mohamad Noor Burhan (Syria)

¢ Prof. Gia G. Gvaramia (Georgia)

Commission [I: Room 02 - Main Building of

Yasen N. Zasursky (Russian

Moscow State University

Theme 1.2

Speakers:

e Mr. Predrag Pale, Deputy Minister of
Science, Ministry of Science and Technology
(Croatia), Can Education Save the World?

o Mrs Yaffa Vigodsky, Head of Division,
Ministry of Education, Culture and Sport (Israel),
Tomorrow '98: The Computerization of the Educa-
tional System

Discussion:

o Prof. Yuri A. Pervin (Russian Federation)

e Mr. Alain Chaptal (France)

Commission Ill: Room 611- Main Building of
Moscow State University

Theme 1.3

Speakers:

» Mrs. Anne Marrec, Directrice générale, Télé-
université (Canada), The "Neurone-Student" in a
Reconfigured Education System

e Mr Peter Baumgartner, Institute for
Interdisciplinary Research and Further Education
(Austria), Evaluation of Technology-Based Learning.
A Social Science Approach to Quality Assurance in
Education

Discussion:

e Prof. Viktor A. Bolotov (Russian Federation)

e Mr. Tamas Kaldi (Hungary)

TUESDAY, 2 JULY 1996

9.00-10.30 hrs. - Plenary (Grand Hall)

Theme 2: Teachers

Speakers:

o Mr. Kunming Qian, Deputy Director, Distance
Education Center of Central TV University (People's
Republic of China), New Information Technology
and Teachers

o Prof. Alexei L. Semenov, Vice-Chairman,
Moscow Department of Education (Russian
Federation), The Teacher in a National and Regional
Perspective of the Informatization of Education

10.30-11.00 hrs. - Break

11.00-13.00 hrs. - Commissions

Commission [: Room 01 - Main Building of
Moscow State University

Theme 2.1

Speakers:

o Dr. Betty Collis, Faculty of Educational
Science and Technology, University of Twente (The
Netherlands), Teachers and Telematics: Lessons
from Experience with Computer Implementation

o Mr. Gérard Lisée, Président, Comité exécutif

de STEFI, Universitt de Montréal (Canada),
Development and Experimentation of Education
Services Using Information Superhighway
Infrastructures

Discussion:

o Dr. Sergei A. Khristochevsky (Russian

Federation)
 Prof. Bengt Bengtsson (Sweden)
Commission II: Room 02 - Main Building of

Moscow State University

Theme 2.2

Speakers:

e Prof. Jenny Sendova, Institute of
Mathematics and Informatics (Buigaria), Enhancing
the Teacher's Creativity by Exploratory Computer
Environments

o Mr. David A. Thomas, Montana State
University (USA), Internet-based Inservice Teacher
Training in Montana

Discussion:

¢ Acad. Alexander A. Samarsky (Russian
Federation)

Commission 1ll: Room 611- Main Building of
Moscow State University

Theme 2.3

e Mr. AY. Montgomery, Head of Department,
Royal Melbourne Institute of Technology (Australia),

Development of "Multi Media" Teaching and
Learning Environments
o Prof. Paul Resta, Director, Learning

Technology Centre, University of Texas at Austin
(USA), Building a Community of Learners: New
Tools for Collaborative Learning

Discussion:

e Mr. Yves Brunsvick (France)

¢ Prof. V. L. Matrosov (Russian Federation)

13.00-14.00 hrs. - Lunch Break

14.00-15.30 hrs. - Plenary (Grand Hall)

Theme 3: Technologies

EDUCATIONAL POLICIES and NEW TECHNOLOGIES
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Speakers:

e Prof. Jean-Pierre Arnaud, Conservatoire
National des Arts et Métiers (France), Which
Technologies for Education? New Education
Technologies at the Time of Deployment

o Mr. Rockley L. Miller, President, Future

Systems Incorporated (USA), A Matter of
Mathematics: The Impact of Moore's Law on the
Future of Education, Training and Global

Communication

15.30-16.00 hrs.Break

16.00-18.00 hrs.Commissions

Commission I: Room 01 - Main Building of
Moscow State University

Theme 3.1

Speakers:

e Prof. Sandra Wills, Director, Educational
Media Services, University of Wollongong
(Australia), Interface to Interactivity. Technologies
and Techniques

e Dr. Hartmut Grebe, Consultant (Germany), /s
Technology the Answer for Our Changing Educa-
tional Means? Yes, but only If...

Discussion:

e Acad. Oleg M. Belotserkovsky (Russian
Federation)

o Dr. Gerhard Eisfeld (Germany)

Commission II; Room 02 - Main Building of
Moscow State University

Theme 3.2

Speakers:

o Prof. Dines Bjgrner, Director, International
Institute for Software Technology, UN University,
Teaching the Laws of Informatics and lts
Applications

¢ Prof. Igor A. Mizin, Director of the institute of
Problems of Informatics, Academy of Sciences
(Russian Federation), Present and Future Trends in
the Development of Telecommunication
Technologies in the Field of Education and Science

Discussion:

e Prof. lvan N. Pustinsky (Russian Federation)

« Mr. Eric Garnier (France)

Commission Ill: Room 611- Main Building of
Moscow State University

Theme 3.3

Speakers:

e Dr. Ella Kiesi, Head of the Unit of Educational
Technology, National Board of Education (Finland),
Regional Co-operation in the Construction of
Information Networks

e Dr. Alexei M. Dovgyallo, Deputy Director,
UNESCO/IIP Research and Training Centre, V.M.
Glushkov Institute of Cybernetics of the Academy of
Sciences (Ukraine), Communication and Information
Technologies Infrastructures in a Country in
Transition

Discussion:

« Dr. Valery A. Vasenin (Russian Federation)

e Prof. P. D. Kukharchik (Belarus)

WEDNESDAY, 3 JULY 1996

9.00-10.30 hrs. - Plenary (Grand Hall)

Theme 4: Social, Economic and Cultural
Issues

Speakers:

e Dr. P.A. Motsoaledi, Minister of Education,
Northern Province (South Africa), The Penetration of
New Information Technologies into Developing
Countries: Cultural Hegemony or Mutual Exchange

« Dr. Heinz-Werner Poelchau, Ministerial
Counsellor (Germany), New Information
Technologies as a Challenge for General and
Vocational Training: Chances for International Co-
operation

10.30-11.00 hrs. - Break

11.00-13.00 hrs.- Commissions

Commission I: Room 01 - Main Building of
Moscow State University

Theme 4.1

Speakers:

«Prof. Yuri N. Afanasiev, Rector Russia State
University of Humanities (Russian Federation), New
Information Technologies in Humanities Education

o Dr. Siegfried Hermann, Bundesinstitut fur den
wissenschaftlichen Film (Austria), Scientific Film in
Education

Discussion:

o Prof. Yuri M. Arsky, Viktor T. Trofimov
(Russian Federation)

e Prof. Esengheldy U. Medeuov (Kazakhstan)

Commission ll: Room 02 - Main Building of
Moscow State University

Theme 4.2

Speakers:

o Mr. Régis Poubelle, Directeur de PDO
MEDIA (France), Electronic Publishing on Optical
Support and Education

e Dr. Nikolai I. Listopad, Director, Ministry of
Education and Science, Prof. S.V. Kritsky (Belarus),
Use of Telecommunications in the Field of Education
and Science

Discussion:

o Prof. Alain Meyer (France)

e Prof. Konstantin K. Kolin
Federation)

Commission Ill: Room 611 - Main Building of
Moscow State University

Theme 4.3

Speakers:

e Mrs. Jeanne Girardot, Présidente, Internews
Europe-France), International Community of the
Hearing Impaired: Education and New Technologies

e Prof. V. A. Zhuravlyov, Rector, Udmurt State
University (Russian Federation), /ntroduction of New
Information Technologies in Higher Education in the
Context of Difficult Financial Conditions

Discussion:

o Mr. Paulin Mbalanda Kisoka (Zaire)

e Prof. Viktor L. Mironov (Russian Federation)

13.00-14.00 hrs. - Lunch Break

(Russian
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14.00-15.30 hrs. - PlenaryGrand Hall

Theme 5: Educational Policies

Speakers:

 Prof. José A. Valente, Coordinator, Nucleo de
Informatica Aplicada a Educagdo, Universidade
Estadual de Campinas (Brazil), The Role of
Computers in  Education: Achievement and
Comprehension

o Prof. T. Plomp, University of Twente (The
Netherlands), Worldwide Information and
Communication Technology in Education Study

15.30-16.00 hrs.Break

16.00-18.00 hrs.Commissions

Commission I: Room 01 - Main Building of
Moscow State University

Theme 5.1

o Mr. Gilles Braun, Ministére de I'Education
Nationale (France), New Technologies in the French
Educational System

e Mr. Jan Wibe, Centre for Continuing Educa-
tion (Norway), Distance Education in the Nordic
Countries

Discussion:

o Prof. Alexander G. Asmolov (Russian
Federation)

» Prof. Roumen Nikolov (Bulgaria)

Commission II: Room 02 - Main Building of
Moscow State University

Theme 5.2

Speakers:

e Mr. German Escorcia, IBM-CLIE (Mexico),
Preparing Children for a Knowledge-Based Society:
Latin American Experiences Using Megatools to
Develop Megabilities

e Prof. Ludavit Molnar, Slovak Technical
University (Slovakia), Transforming Curricula in the
Transforming Countries

Discussion:

o Acad. Stanislav V. Yemelianov (Russian
Federation)

o Mr. Gerald McConaghy (Canada)

Commission Ill: Room 611 - Main Building of
Moscow State University

Theme 5.3

Speakers:

e Mr. Mohammad Larijani, Director, Institute for
Studies in Theoretical Physics and Mathematics
(Iran), Modern Technologies in Education and
Science

o Mr. Mushobekwa Kalimba wa Katana,
Ministre de I'Enseignement Supérieur, Universitaire
et de la Recherche Scientifique (Zaire), Policies in

the Computerization of Education in African
Countries

Discussion:

e Prof. Viadimir E. Tretiakov (Russian

Federation)
o Mr. Don Ferguson (New Zealand)

THURSDAY, 4 JULY 1996

9.00-10.30 hrs. - Plenary (Grand Hall)

Theme 6: International Co-operation

Speakers:

e Mr. H. Yushkiavitshus, Assistant Director-
General for Communication, Information and
Informatics (UNESCO), UNESCO Intergovernmental
Programmes in the Field of Communication,
Information and Informatics

e Prof. Armando Rocha Trindade, President,
International  Council for Distance Education,
International Co-operation in Open and Distance
Learning

e Mr. Wim Jansen, Task Force Educational
Software and Multimedia (European Commission),
Multimedia for Education and Training

10.30-11.00 hrs. - Break

11.00-13.00 hrs. - Commissions

Commission I: Room 01 - Main Building of
Moscow State University

Theme 6.1

Speakers:

e Prof. Peter Bollerslev, Chairman of TC-3
(IFIP), Information Technologies and Education in
IFIP Activities

e Mr. Mike Aston, Director, The Advisory Unit:
Computers in Education (UK), The Impact of New
Technologies in the Schools of Europe and the G7
Nations

Discussion

Commission II: Room 02 - Main Building of
Moscow State University

Theme 6.2

Speakers:

o Prof. Jean A. Vergnes, Université d'Aix-
Marseille (France), On Education and Use of
Information Technologies

e Prof, Ivan Stanchev, IPC Scientific Secretary
(The Netherlands), Flexible and Distance Learning
through Telematic Networks

Discussion

Commission Ill: Room 611 - Main Building of
Moscow State University

Theme 6.3

Speakers:

o Prof. Valery S. Meskov, Vice-Chairman,
Russian State Committee for Higher Education
(Russian  Federation), International  Projects:
Creation and Development of a Common Distance
Education System

o Mr. John Middleton, Economic Development
Institute (World Bank), Looking Sideways

Discussion:

 Dr. Vitaly Boyko (Russian Federation)

e Prof. Gennady Ryabov (ILO)

13.00 -14.00 hrs - .Lunch Break

14.00-18.00 hrs. -
demonstrations, exhibitions, visits

Workshops,
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FRIDAY, 5 JULY 1996

9.00-13.00 hrs. -
demonstrations, exhibitions, visits
14.00-15.30 hrs. - PlenaryGrand Hall

Workshops,

Speakers:
o Acad. Yury L. Ershov, Co-Chairman of the
EI'96 International Programme Committee

(Russian Federation)
e Prof. Jef Moonen, Co-Chairman of the EI'96

International Programme Committee
(The Netherlands)

o Prof. Arkady Golubkov, Chairman of
Presidential Committee  for Informatization

(Russian Federation)

16.00-17.30 hrs. - Summing up the Results
of the Congress

- Oral Report on Workshops

- Oral Report on the Work of the Commissions

- Oral Report by the Rapporteur-General

- Adoption of the Declaration
Recommendations

17.30-18.00 hrs. - Closing Ceremony

e Mr. Colin N. Power, Assistant Director-
General for Education (UNESCO)

e Mr. Viktor A. Sadovnichy, Rector, Moscow
State University

and

15.30-16.00 hrs. - Break

THEMES OF WORKSHOPS

CHAIRPERSONS

Information Superhighways
and Education:

Part |: Perspectives and
Problems Related to the
Development of World and
Regicnal Common Information
Space for the Field of Educa-
tion

Part II: From Information
Literacy to Information Culiture

Prof. Konstantin K. Kolin, /nstitute
of Problems of Informatics
(Russian Federation)

Mr. Harald Schiitz, Deutsche
Welle (Germany)

Dr. Shota Sh. Chipashvili, Institute
of Problems of Informatics
(Russian Federation)

Dr. Sergei A. Khristochevski,
Institute of Problems of
Informatics (Russian Federation)

The Psychological-
Pedagogical Impact and the
Medical Consequences of the
Application of Modern
Information and
Communication Technologies

Prof. Irena V. Robert, Institute of
General Secondary Education of
the Russian Academy of Sciences
(Russian Federation)

Prof. Alexei M. Bolshakov,
Sechenov Moscow Medical
Academy (Russian Federation)

The Software Environment - A
Perspective for Effective
Involvement

Mr. David Walker, Consultant (UK)

Transfer of Knowledge and
Skills through Information and
Communication Technologies

Prof. Alexei L. Semenov, Vice-
Chairman, Moscow Department of
Education (Russian Federation);
Dr. Heinz-Werner Poelchau,
Ministerial Counselor; Mr. Harald
Schitz, Deutsche Welle
(Germany); Dr. Elena |. Bulin-
Sokolova, Dr. P.A. Yakushkin,
Institute of New Educational
Technologies (Russian
Federation)

National Policies - Transfer of
Technologies

Mr. Peter Waker, Consultant,
Interware (South Africa)

DATE | TIME PLACE

4 July | 14.00- Main Building,
16.30 Room 01

5 July Main Building,

Room 01

4 July | 14.00- Grand Hall
18.00
9.00- Main Building,

5 July | 12.00 Room 02

4 July | 14.00- Main Building,
18.00 Room 611

4 July | 14.00- Main Building,
18.00 Room 02
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System and Their Use in
Research and Education

(Russian Federation)

Dr. Mikhail Y. Natenzon, Institute
of Aerospace Research, Russian
Academy of Sciences (Russian
Federation)

THEMES OF WORKSHOPS CHAIRPERSONS DATE | TIME PLACE
Individual Distance Training Mr. Alain Meyer, Directeur, 5 July | 9.00- Main Building,
6 Conservatoire National des Arts et 12.00 Room 611
Métiers (France)
Analysis of UNESCO/IFIP Prof. Tom van Weert, University of
7 Documents Published by Nijmegen
UNESCO in 1994-1995 (The Netherlands)
Part I: Informatics for 5 July [ 9.00- Grand Hall
Secondary Education 10.30
(A Curriculum for Schools)
Part II: A Modular Curriculum 5 July { 11.00- Grand Hall
in Computer Science 12.30
8 Logics, Informatics, Education | Prof. Yury V. Ivilev, Philosophical 4 July | 14.30- First Building
Faculty, Moscow State University 18.00 of the
(Russian Federation) Humanities
5 July | 9.00- Faculties
12.30 Room 1157
9 | Information Technologies and | Prof. Yury N. Afanasiev, Russian 4 July | 14.30- Russian State
Humanities Education State University ofr the 18.00 University for
Humanities (Russian Federation) the Humanities
10 | Development of Pre-University | Prof. N. N. Evtikhiev, Moscow
Education via Modern State Institute for 4 July | 14.30- Moscow City
Information Technologies and Radioengineering, Electronics and 18.00 Palace for
Methods Automation Children and
Youth
Prof. N. I. Klyatova, Moscow City Creativity
Palace for Children and Youth
Creativity
Prof. V. A. Mordvinov, Moscow
Institute for Radioengineering,
Electronics and Automatics
(Russian Federation)
11 | Medicine: New Approaches to | Prof. Oleg S. Medvedev, Faculty
Knowledge Acquisition and of Fundamental Medicine, 4 July | 14.00- Main Building,
Improvement Moscow State University 16.00 Room 1029
Dr. Mikhail Y. Natenzon, Institute
of Aerospace Research, Russian
Academy of Sciences
Dr. Viadimir . Tarnopolsky, 16.30- Medical
Institute of Aerospace Research, 18.00 Centre
Russian Academy of Sciences “GAZPROM"
(Russian Federation)
12 | Forming Integrated World Data | Dr. Viadimir |. Tarnopolsky,
Bases and Knowledge about Institute of Aerospace Research, 5 July | 9.00- Main Building,
the Planets of the Solar Russian Academy of Sciences 12.30 Room 1806
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MAIN WORKING
DOCUMENT

INTRODUCTION

The rapid development of information and
communication technologies and their application
present the world community not only with
opportunities but also with new challenges. The
evolution towards the so-called ‘“information
highway" and their associated economic, social,
cultural and educational effects could lead to
considerable changes in forms of governance,
creativity, co-operation, sharing of ideas and
knowledge and daily life. It will also call for wider
participation and action on the part of national,
regional and international organizations and
agencies. Under its Constitution, UNESCO is
required "to collaborate in the work of advancing the
mutual knowledge and understanding of peoples,
through all means of mass communication and to
that end recommend such international agreements
as may be necessary to promote the free flow of
ideas by word and image”, "give fresh impulse to
popular education and to the spread of culture " and
"maintain, increase and diffuse knowledge". With
regard to  information and communication
technologies, that mission today embodies three
main functions:

(i)promoting the application of information and
communication technologies for the free flow of
information, innovation and effective management in
education, science, culture and the media;

(ilyencouraging international co-operation on
legal, ethical and educational issues raised through
the social and cultural implications of information and
communication technologies; and

(ii)assisting Member States, particularly
developing countries, in building information and
communication capacities, benefiting from new
applications of information and communication
technologies, and ensuring that those technologies
do not lead to exclusion among and within societies.

The urgency of the national, regional and
international action in this field has been greatly
accentuated by the constantly accelerating rate of
change in the technologies relating to information
presentation, access and exchange. A growing flood
of data is potentially available anywhere in the world.
The digital technology revolution, integrating text,
graphics, video, voice, and music in digital form, is
providing powerful new tools for the representation
and communication of knowledge and tools for

learning. Their use has been greatly enhanced by
the fact that devices cost less and are more
powerful; more countries have plans and budgets for
provision and for teacher training in some stage of
execution; and the Internet allows technology and
knowledge transfer to the benefit of all levels of
education. More teachers at all levels of education
have some opportunity to experience training, or
even just computer use, and the cascade process of
dissemination- both formal and informal - has led to
an ever increasing understanding of the potential of
computer related strategies as a cost beneficial
solution to some learning problems. More software,
courseware, research and case study material now
exists and is being shared or purchased
internationally.

The International Commission on Education for
the Twenty-first Century stressed in its report
(Learning: The Treasure Within, 1996) that "... these
technologies are in the process of accomplishing
nothing short of a revolution before our eyes, one
that is affecting activities connected with production
and work just as much as those connected with
education and training." Technology has enabled
students in isolated areas of the world to access
information resources and expertise unavailable
locally. It has provided new tools for cognitive
learning, intellectual collaboration and problem
solving. It has enabled children to work with other
children across the globe through computer-
mediated communications and develop new levels of
cultural insight and understanding. It has opened
new perspectives for the education of the
handicapped. It has enabled adults to receive job
retraining and professional development
opportunities  through new  distance learning
technologies. In addition, the new muitimedia
technologies have provided unique and powerful
ways to convey difficult and abstract concepts.
Research in cognitive learning is providing new
insights and strategies for facilitating student
learning and new and different ways in which
technological tools and information resources may
be integrated into the learning environment. In short,
from pre-school to higher education, learning will
never be the same.

Probably the most radical change that
information and communication technologies bring to
learning is the abolition of distance. By freeing
learners from the constraints of time and place, it
can potentially offer new and more flexible learning
opportunities. Distance learning, which has rapidly
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spread all over the world, is widely used at all levels
of education, including higher education. UNESCO's
"Policy Paper for Change and Development in
Higher  Education" urged higher education
institutions to make greater use of the advantages
offered by the advancement of communication
technologies. As a result of such developments, not
only have large-scale "mega-universities" emerged
as alternative delivery systems, but also the
distinction  between traditional and distance
universities has become blurred.

While the developments in information and
communication  technologies in  many ways
challenge the society in general and its educational
provision in particular, they do not affect everyone in
the same manner. The methodologies of the
"information society" are not universally available.
The "superhighways" that allow information access
and exchange are not open to all. There has been a
growing gap between developed and developing
countries in their ability to access and use
technology. This gap, which was viewed with
concern at the 1989 Congress, has widened in the
intervening years, and developing countries are
perhaps even further disadvantaged in technology
access and use than they were seven years ago.
For a great number of developing countries,
technologies generally available in developed
countries, such as telephone, television and even
electricity, are still beyond their reach. Therefore, full
participation of developing countries in the
"information society" and in the use of opportunities
offered by information and communication
technologies are crucial issues to be faced today.
Undoubtedly, this inequity in access to information
technologies exists not only among countries but
also within countries. The International Commission
on Education for the 21st Century felt that there is a
real danger of societies with fast and slow tracks,
depending on individuals' ability to access
technology. It considered that the emergence of
information societies is a challenge to both
democracy and education, and that the two aspects
are closely integrated. Therein lies also humankind's
quest for peace. New perspectives, strategies, skills,
and knowledge, as well as new levels of cultural
understanding will be required in order to surmount
the growing array of complex social, political,
economic and ecological issues confronting all
countries. The educational systems of the world,
with the assistance of communication technologies,
must play a key role in developing the human
potential needed to address these challenges.

It was the rapid development of communication
technologies, the increasing awareness of their great
potential at the service of education and the concern
about the inequity in access to technologies between
developed and developing countries  that
encouraged the resolution at the 27th Session of
UNESCO's General Conference to convene the
Second UNESCO International Congress on Educa-
tion and Informatics to provide decision-makers,
educators and technology specialists with an

opportunity to:

e discuss the latest developments in New
Information Technologies (NITs) and their
implications for education and training;

e explore current frends and pedagogical
issues in the application of technology in
different educational and training systems;

e discuss effective strategies as well as
pitfalls in the planning and implementation of
NITs in education and training;

e examine Iimportant policy issues and
opportunities  for  regional and  global
collaboration in the use of NITs to improve
learning and teaching.

The Congress is designed to help decision-
makers and educators understand the ways
technology may enhance the teaching-learning
process and the ways in which students can acquire
the knowledge and skills needed for the next
century. A number of current efforts to restructure
educational systems include technology as an
important component of a national strategy. What
the various strategies share is the need to
modernise the systems of educational provision and
expand the access of millions of adults and young
people to education through communication
technologies, including open and distance educa-
tion. This accords with UNESCO's leading principle
of "Lifelong Learning for A" and its "Learning
Without Frontiers" programme. Here, it is particularly
important for decision-makers to understand how
technology can impact on learning in the context of
the culture, the curriculum, educational system
goals, and evaluation criteria, as well as to realise
the costs and projected benefits of the technology
implementation.

The Congress will focus on current needs and
applications of NITs as well as emerging issues,
directions and scenarios as we approach the 21st
Century. Its programme will aim to reflect the needs
and interests of its delegates:- decision makers,
researchers, teacher trainers, industrial trainers,
university professors, teachers, information and
communication specialists, and technologists and
system designers interested in the application of
NITs in education and training. The programme at
times is divided, for convenience, into three
commissions, running in paraliel. Commission | will
reflect trends and experiences in the introduction
and use of NITs in educational and training systems.
Commission Il will be concerned with the latest
deveiopments in NITs and their application in educa-
tion and training. Commission Il will be concerned
with policies for and co-operation in the use of NiTs
in education and training. While it is envisaged that
the first commission will be of particular interest to
teaching/training practitioners, the second to
technologists and developers, and the third to
decision makers, participants will be free to choose
which commissions they attend each day.
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THEMES OF THE SECOND
INTERNATIONAL CONGRESS

The Congress is organised around six major
themes that will provide a framework for focusing the
discussions of important issues related to the
application of NITs in education and training. The
outputs from the theme-related discussions will be
used by the Congress to produce a general
declaration, develop recommendations to UNESCO
and its Member States, and formulate proposals for
regional and international co-operation.

THEME 1:
LEARNERS

The shift from the teacher as information
dispenser towards the role of mentor, guide and
manager of learning requires, in turn, more
responsibility on the part learners in the learning
process. Moves toward more constructivist and
collaborative learning environments are resulting in
changes in the role of students. These new
environments require that the learners become more
self-directed and take greater responsibility for their
learning. Although this is more true in some cuitures
than in others, it is important to understand both the
penefits as well as the stresses that result from the
new learner roles. It is also important to understand
better how technology may support or detract from
these new roles.

Technology provides learners with an array of
new tools and resources to facilitate cognitive
activity. There are, however, wide variations in the
type and level of access to technological tools by
different groups of learners within educational
systems. With limited resources, it is difficult for
policy makers and educators to decide the level of
technology access that should be provided to
primary, secondary, vocational, and higher educa-
tion, students. It is important to understand how
change can be accomplished in educational
institutions to allow learners to take advantage of the
new options for learning (television, video, radio, the
internet, video-conferencing etc.) - from open
classrooms to open universities and other forms of
continuing education. In fact, lifelong learning is of
increasing importance, also because of the
significant changes taking place in the nature or
work. While technology has reduced the need for
certain jobs it has also created a number of jobs that
require new knowledge and work skills. It has also
changed the demands and skills needed for many
existing occupations. To accommodate these
changes individuals must continuously learn new
skills and acquire new knowledge. NITs may help
address this need in providing educational and
training opportunities to adults through distance
learning, open education and by providing learning
opportunities in contexts other than schools and at
times and places convenient to the learner.

Among the questions that may be addressed at
the Congress are:

(a)Learning Tools. We all remember inspiring
teachers who in some way influenced our lives.
From the learners' viewpoint how can we be sure
that new technologies do not impede this special
process? In what ways can the curriculum become
more than the old content delivered by new media?
Can learning become too dependent on the
computer? What would be the effects of this? How
can the design of learning tools - the user interface,
graphic presentation, readability - enhance equity of
tool provision and use”?

(b) New Roles for the Learner. What stresses
do the new roles (having more responsibility for their
own learning, the move towards a more
constructivist learning and collaborative working) put
onto learners? How do new technologies enhance or
detract from these changes? Is it possible to
maintain any equity between students who have
access to technology on a regular basis and those
who do not have this access? Is there any evidence
indicating the learning roles which are most favoured
by the learner and those which are most productive?

(c)New Options for Learning. How can change
pe accomplished in educational institutions to allow
learners to take advantage of the new options for
learning (television, video, radio, the Internet, video-
conferencing etc.)? How can distance learning
techniques best help the learner who cannot attend
a traditional institution for learning? How does the
learner make these choices, particularly at the post-
secondary level? Is distance learning necessarily the
second best option (compared with face-to-face
learning)? What are the circumstances that make it
the best option for the learner? How can we best
make use of NITs for the education of the
handicapped?

THEME 2:
TEACHERS

13.The new information and communication
technologies provide both new opportunities and
challenges for teachers. The NITs can be used to
serve as a catalyst to help change the role of
teachers from information dispenser to that of guide,
mentor, knowledge navigator, consultant and even
co-learner with the student. They can also be used
to support traditional teaching modes and practices.
A critical variable in the effective use of the NITs is
the knowledge and skill of the teacher in the
application and integration of the technologies into
instruction. Pre-service teacher education
programmes are needed that not only prepare
teachers to use the current generation of
technologies but also to accommodate and even
develop new technologies in the future. To
accomplish this goal requires that the teacher
preparation institutions provide adequate student
and faculty access to the technologies. In order that
they can model the use and integrate technologies
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into the pre-service curriculum, the faculty must also
be provided with training and support. A critical need
also exists to enhance the technology skills of
existing teachers. In-service professional
development programmes are needed to provide
technology training opportunities and technical
support.  Improved programme documentation,
teacher-oriented computer-based programmes and
the new distance learning technologies may assist in
this effort. Without effective teacher training,
investments in technology will bear little fruit.

Among the teacher-related issues and
questions to be addressed in the Congress are:

(a)Current Practice with New Technologies.
What makes for successful teaching using new
technologies? How is this success gauged? What
characterises a successful teacher's use of NITs?
Does particular software use seem to promote
success? Are the characteristics for successful
teaching with new technologies the same in all
sectors of education - primary, secondary, higher,
vocational and informal adult teaching? Is the use of
film, television and radio in teaching strategies less
valued when computers are introduced? If it is,
should it be? How do we best teach information
skills to students? Information overload results from
the unlimited access to information that new
technologies can bring the learner. How do we teach
selection, indexing, alternative presentations and
evaluation of information? Since access to
information is at the root of much of what is being
discussed, how can efforts in this area be co-
ordinated and how can standards be arrived at?

(b)Teacher Training. Pre- and In-service. How
are teachers best being prepared (pre-service) and
supported (in-service) to use new technologies in
their teaching roles? How are they best supported
technically? Can ongoing professional support, for
example by Telematics, be incorporated into overall
policy and funding for teacher education? How will a
remote trainer, providing training through Telematics
be able to match the policy, provision and support
available locally?

(c)New Roles for Teachers. The role of the
teacher is said to be shifting from that of an
instructor to that of an organiser and guide. Do new
technologies hinder or support this shift? Is this
movement the same in all sectors of education and
training? To what extent does culture shape this
expectation of change in the teachers' roles? What
are the stresses that the teacher must confront with
regard to these new roles?

THEME 3:
TECHNOLOGIES

The new information technologies are evolving
very quickly. Since the First Congress of 1989
remarkable progress has been made in the
development of informatics and communications
technologies and their use in education and training.
We have seen the development of several
generations of increasingly more powerful educa-
tional hardware and software at lower cost. We have
also seen the rapid and largely unforeseen
development of global networking. For example, the
Internet has grown so rapidly that there are
thousands of databases and information resources

available on a globa! basis, and an array of new
navigation and search tools to help users find
needed information. The rate of development of
NITs has continued to accelerate each year. There
is a general trend to use technology to
accommodate better the individual needs of users.
Translated into an educational perspective, this
trend refers to the use of NIiTs in order to support
further individualisation, differentiation and user
(learner and teacher) control. This trend must,
however, be embedded in a pedagogical approach
which should focus on the improvement in the
involvement of the main actors in the teaching-
learning process (learners and teachers), and the
integration of the enormous range of information
gathering possibilities and communications with
peers, through the use of Telematics, into the
curriculum.

The expanding use of computer-related
technologies in education has focused increased
attention on the most appropriate ways of assessing
the impact of NiTs on learning. Although traditional
assessment methods and criteria will continue to be
used, new assessment models and methods are
being developed to understand better the effects of
the new technology-based tools and environments
for cognitive activities.

In exploring both current and emerging trends,
some of the questions that must be asked are:

(a)Computer Science, Computer Enhanced
Instruction and “Traditional” Educational
Technologies. What sort of students need to learn
about the technologies (as opposed to with the
technologies) at the various stages of education?
How are software and hardware changing? Does the
CD-ROM, for example, change how we teach? What
is the place of educational television? How can we
make television more interactive? To what extent is
research on artificial intelligence and intelligent
tutoring systems contributing to learning and
instruction? Do the models of the learning process
apply universally? Are there decision points for
policy makers?

(b)Multimedia. We need to examine what is
now possible in multimedia and gauge what
contributions multimedia makes/could  make to the
educational process. The analysis of cost v. educa-
tional gain needs to be considered. Is this simply a
technology enriching what would otherwise be
delivered by traditional teaching methods, or does it
add a new dimension and new possibilities to the
educational process? Is there an equity issue? How
can more expensive equipment be made available
with best results? (The following strategies might be
considered: centres visited by students; mobile
equipment e.g. computer bus classrooms; or
equipment only in experimental or “"magnet",
schools.)

(c)Telematics. Communications on, for
example, the internet can bring the work of an expert
or a rare information resource to a widely dispersed
set of students comparatively cheaply. Telematics
has given rise to new international curriculum
projects which have, incidentally, brought students
from different countries together to work on projects.
However, the telephone is still a rare and often a
costly resource, even in the world's richest countries.
Is there a primary focus for Telematics investment
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(high school students? students in higher education?
handicapped students? teachers in-service? adult
learners?) ? How can technologies such as packet-
radio and satellite transmission economically
compensate for poor terrestrial networks? As all jobs
change and the requirements for employment in
them change, there is an ever increasing need for
retraining. This life-long learning is becoming heavily
reliant on new technologies and bringing with it new
challenges to the traditional educational system. To
what extent can mechanisms be put in place to
share the expertise needed to produce this training,
even between commercial rivals and different
countries? .

THEME 4:
SOCIAL, ECONOMIC
AND CULTURAL
ISSUES
It seems evident that the current

developments in NiTs have and will continue to
have a strong impact not only on education but on
social, economic and cultural development in
general. The concern which has already been
expressed about the growing gap between
developed and developing countries in their ability
to access and use information technology is here
accompanied by another concern, emanating from
the fact that the new technologies are emerging
primarily from the developed world. The content
and form of the messages they carry typically
reflect the cultural values, methodology and
interests of that world. There is the danger that
the technologies, for all their worth, may result in
the homogenisation and loss of culture and
language among many peoples of the world. For
example, media such as television, radio and films
have resuited in massive and continuous
exposure of peoples to the language, cultural
values and information of other cultures with few
opportunities for reinforcement of their own
heritage. The expansion of the Internet and other
internationally accessible communication networks
tend to stress generality at the expense of
specificity, adding to the concern about the loss of
native culture. Many of its essential aspects
including language, folklore, oral histories,
traditions, and food may be lost in the flood tide of
Western and other dominant cultures.

In addition, there is a lack of culturally
appropriate educational resources in schools
serving some students. Western culture
curriculum and instructional methods often fail to
support or reinforce other cultural values, history
and knowledge. Consequently, for many children,
education has sometimes meant alienation from
their cultural identity. There is a critical need for
appropriate cultural materials to infuse and
integrate into existing instructional programmes
and to create new instructional programmes to
better serve all peoples,

Technology now provides powerful and easy
to use tools to enable communities to develop

their own culturally appropriate curriculum
resources. In addition, through multimedia
databases, telecommunications networks,

television and radio, it is possible to provide wide

access to such materials and information. The
proliferation of digital electronic libraries and the
complex webs and links between nodes and
layers of information is having an impact on
society. Materials (for good or bad) in digital form
that reside in any one place are now available
globally and can be accessed 24 hours a day.
This has an impact on economic, medical, social
and educational structures.

The developments in NITs have dramatically
reduced the size of the world. Local events have
suddenly become global events in which it is
possible to be psychologically and emotionally
present while being physically far away.
Technology has delivered a potential means for
the promotion of peace and internationai
understanding but also for disinformation and
propaganda. It is at the cross-roads of these two
possible options that education has to stand in its
quest for peace.

Among the questions that may be addressed
at the Congress are:

(a)Economic Issues. All national policies for
the introduction and support of new technologies
are tempered by the availability of funding. The
amount of the available budget for education
which is spent on new technologies is often more
dependent on the advocacy of the enthusiast than
on data. This is in part because of the paucity of
data. This can be true at all levels of decision
making from the national to the institutional.
Practitioners at the institutional level complain of
the lack of any long term planning for the financial
support for new developments. New plans are
adopted but have to be abandoned for want of
continued financing. The time it takes to get
results from a change of methods is not always
appreciated by policy makers, and practitioners
are often slow to produce evidence on which
policy can be made. What ways are there to
ensure that finance provided for change doesn't
get wasted? How can technology support lifelong
learning in different economic and socio-cultural
scenarios?

(b)Social and Cross Cultural Issues. Are
new technologies increasing or decreasing
inequities among groups in society? Can the
effects of national wealth, language, gender and
culture be overcome through the use of
technology in striving to provide some equality of
educational opportunity worldwide? Are new
technologies further advantaging the more elite
educational institutions? To what extent should a
global aspect of learning be limited by local
political decisions? How can the development of
appropriate resources be fostered in order to, at
least, protect and, at best, reinforce native
cultures.

(c)Peace and International Understanding.
Are the new technologies per se contributing to
peace and international understanding? What may
be some of their positive and negative effects?
What is the long-term effect of the Internet, and,
specifically, efectronic mail and bulletin boards?
How shouid international agencies make use of
NITs to promote their programmes for peace and
international understanding?
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THEME 5:
EDUCATIONAL POLICIES

As the use of NITs in education is a matter of
societal, cultural and financial choice, the issue is
central to the concern of governments and their
decision makers. Within the limits of delegated
institutional autonomy, it can be an issue at every
level of education and training. Yet the formulation
of the respective policies for the utilisation of NITs
is rarely based on the same criteria in developed
and  developing countries. The financial
constraints faced by the developed countries bear
no comparison with those of the developing
countries which often cannot afford to set up an
adequate infrastructure necessary for the
successful use of NITs in education. Therefore,
the technology is determined by the scarcity of
resources which limits the options available to the
policy makers.

in formulating educational policy related to
the implementation of NiTs, policy-makers are
challenged by questions about the appropriate
role and function of technology within the context
of their educational system. Some Vview
technology as a necessary component of a quality
educational experience and have had curricula
redesigned to provide students with technology-
related skills and knowledge needed for the next
century. Others are more interested in how
technology may increase the productivity,
efficiency and effectiveness of their educational
systems, or they emphasise the use of technology
for extra or external school activities such as
radio, television and tele-learning. And still others
emphasise the use of technology as a catalyst to
help transform the learning environments within
the school.

Whatever the national choices concerning
the use of NITs in education may be, it appears
evident that the matter does not deal only with
technology but also with the question as to how
knowiedge and information will be accessed in the
future. As the teacher is increasingly being
transformed into a mentor, guide and manager of
learning, his or her previous role as the
information dispenser is being taken over by
technology. How to ensure a pedagogicaily
successful interaction between the two is the aim -
not the promotion of technology per se. The mere
fact that technology exists is, in itself, no sufficient
reason for governments to invest in it. This is a
central issue of educational policies.

The  Congress  will examine  these
technology-related policy issues and address
questions such as:

(a) Developing National Plans and Policies.
To what extent is it possible to learn from other
countries successes and failures in designing
national policies for the introduction and support of
new technologies in education? Can/should
policies be developed for more than one sector of
education at a time? How can the success of
individual centrally initiated policies be determined
in the light of learner performance. teacher
performance, and cost benefit? How can each
successive layer of education - school, college,
employment training - be made to be responsive

to what has gone on before? What ways tend to
ensure this continuity of practice? In what ways
can central administration facilitate a liaison
between employers, the community and students
to the benefit of each group and the nation?

(b)Strategies to Bring about Change at
Institutional Level. How do central decisions alter
what goes on at institutional level? To what extent
can institutions learn from each other? To what
extent does the uncertainty of funding lead to poor
decision- making? Are there ways in which central
policy can still allow institutional autonomy? Are
the issues the same for training as for education?
To what extent can there be/should there be
policies in place to promote equity between
institutions? How can training and support be
promoted nationally, regionally, and at institutional
level so that, for example, the training does not
create a demand for technology that cannot be
realised? Are there examples that we can share of
policies that allow for the support for individuals
and institutions to change? Do NITs themselves
help in this?

(c)Strategies for a Future-Proofed
Curriculum. To what extent can any curriculum or
examination systems remain independent of the
new technologies as they develop? For example,
the development of telephone-related
technologies, like the Internet, have changed the
way students could search for information, and the
computer has enabled a widening variety of ways
through which they could present this information.
These changes make it possible to change the
curriculum as more skills are made accessible.
Should we be making decisions that
accommodate these ever changing scenes? If so,
how? How can we design strategies that allow for
periodic updating of equipment, curriculum,
teachers and the community? How can decision-
makers stay informed in order to be able to make
these decisions with confidence? After more than
a decade of computer-related technologies in
education (and considerably longer with broadcast
technologies), increasing attention is being given
to their impact on learning and other aspects of
educational productivity. How can the impact of
new technologies on learning be measured in
terms of educational benefits, efficiency and
effectiveness so that public calls for accountability
are satisfied? Can this research have any
universal relevance? How can we help each other
to have the data necessary on which we can each
build our policies?

THEME 6:
INTERNATIONAL
CO-OPERATION

The rapid development of NiTs has not only
created unforeseen opportunity for global
communications but also has made it more
necessary than ever before. As everything is
linked to everything else, fewer and fewer
activities can be done alone. Isolation and
information are internally contradictory. It is the
new interconnectedness of everything that
presupposes international co-operation which then
has to be viewed in the broad context of what the
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international community together, rather than this
or that country alone, can accomplish in a field
that is of existential importance to humankind.

In the promotion of NITs for education,
UNESCO assumes an internationally important
position. In its present Medium-Term Strategy for
1996-2001 (28 C/4) and the Approved Programme
and Budget for 1996-1997 (28 C/5), specific
actions are included to address the issue of
information and communication technologies. The
approach combines reflection and action and
seeks to respond to two major concerns, namely,
to reflect on the impact of the new technologies
and to foster their appropriate use in the
Organisation's sphere of action. More specifically,
UNESCO's Major Programme [V "Communication,
information and  Informatics" reflects  the
increasing  convergence of communication,
information and informatics by extending the
principle of "free flow" to all forms of information
that contribute to the progress of societies and by
adopting an integrated approach to capacity-
building for development through these three
areas. The rote of UNESCO's General Information
Programme (PGl) and its Intergovernmental
Council focuses on the challenge of the
information technology revolution, taking into
account, for example, new possibilities in the
application of information technologies in libraries
and archives ("virtual" libraries and archives). The
Intergovernmental Informatics Programme (P,
on the other hand, focuses on the application of
information technology particularly in supporting
the new generation of information systems and
services in its programme and activities. Specific
activities and projects are carried out also in other
Major Programmes, as well as in the
transdisciplinary projects. These include, in
particular, the use of technologies for extending
access to lifelong education for all (Major
Programme 1), fostering wider access to
information or facilitating exchanges and transfer
of knowledge and experience (Major Programme
).

Closely linked to these activities are those
relating to the adaptation of copyright to the new
technological environment, the protection of new
categories of works and the encouragement of
electronic cultural industries in  developing
countries with a view to protecting cultural
diversity (Major Programme Ill). UNESCO, which
traditionally has a specific and important world
role with regard to copyright, recently organized
an international symposium on "Copyright and
Communication in the Information Society"
(Madrid, March 1996). Undoubtedly, copyright
rules have a tendency to lag behind progress in
the field of technology as NITs could allow very
easy copyright breaking of items stored in digital
form down the "information superhighway". While
there is a need to draw the attention of policy-
makers and educators to the copyright of authors
whose materials are used for education and

training purposes, attention should also be drawn
to the need for easy access to both national and
foreign educational networks.

The expanding role of NITs in education
systems suggests a more intensive cooperation
with the producers of both hardware and software,
including international companies, especially
publishers and computer and media companies. It
is important that educators' and trainers' voices
can be heard by these companies, but there
needs to be an international channel through
which these voices can be routed. UNESCO might
be considered to be the right "honest broker" to
establish this dialogue.

Among the questions related to international
co-operation and UNESCO's role in it are:

(a)UNESCO's Catalyst Role. What role
should UNESCO play, in collaboration with other
agencies of the UN system, intergovernmental
and nongovernmental organisations, professional
associations, private industry and others, to
facilitate the sharing of available resources and
expertise to strengthen the wuse of new
technologies in education and training, especially
in developing countries? In what way can
international agencies and programmes support
national initiatives and what are the most
promising sorts of collaborations that may help
support the formulation of better policy-making
related to NiTs? What specific recommendations
should be made to UNESCO and its Member
States to ensure that maximum benefit be derived
from the use of the new information technologies
in education and training? What priorities should
be established for UNESCO's strategies in this
field? What mechanisms of co-operation should
be followed at the international and regional fevel?
What specific global projects could be proposed
for UNESCO to foster?

(b)information and Copyright Issues. What
are the most effective strategies for increasing the
exchange of information and data on the use of
informatics in education? How can intellectual
property be safeguarded and yet be made widely
available? With the complexity of "cyberspace”, to
what extent is it possible to check up on practice?
To what extent and in what ways can education be
effective in regulating and /or educating the
practice of its staff and students with regard to the
intellectual property of others?

(c)UNESCO's Role as Go-between. What
patterns of co-operation can be suggested for
education and industry? Should UNESCO
convene meetings between industry and educa-
tion? What outcomes could be envisaged? What
specific co-operation could be imagined with the
potential partners: large software development
houses, system integrators and hardware
manufacturers? What recommendations should be
made to ensure continuing dialogue? How should
UNESCO best make these (and any other)
discussions accessible to everyone who might be
interested?
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SUMMARY

Advances in information and communication
technologies have in recent years resulted in
challenging innovations, including a convergence
with other technologies, which are providing a
very powerful sets of tools to allow individuals and
institutions access to other communities, to
information, to learning, to scarce resources of
expertise and to sharing of ideas and knowledge.
The new information technologies have had global
impact in shaping the "information society". They
have transformed business, industry, government,
science, medicine and other sectors of global
society. Indeed, they provide exciting new
opportunities as well as challenges to the educa-
tional systems of the world.

However, inequity in access to information
and communication technologies among countries
remains a serious problem. Because of their cost
and because of the built-in dominance of the
culture of the nations mainly developing NITs (not
least because of the dominance of the English
language in the new media), there is a growing
gap between the ability of developing and
developed countries to have access to the
technologies. Such a gap exists also within
several developed countries, with a potential
consequence of generating a new type of class
society based on an unequal distribution of

information.

The very fact that the technology is changing
so fast is a disincentive to decision makers.
Technology gets out-of-date so quickly that it
never seems the right time to make a policy to
purchase, and this can become an excuse for
inaction. There is also, to many, the disincentive
of the dominance of foreign culture, language and
values. The technology is not itself essential but
its interaction with learning and its role within the
context of the overall educational system. This
calls for respective educational policies and plans
for the introduction and use of communication
technologies in education.

Among the most central aspects present in
educational policies, often inextricably interlinked,
are: Learners, Teachers, Technologies, Policies,
Economic, Social and Cultural Issues, and
International Co-operation. UNESCO is pleased to
invite the distinguished participants of the Second
International Congress on Education and
Informatics to explore these and other related
themes, in view of recommendations to UNESCO
and its Member States, and proposals for regional
and international co-operation in the field of
education and informatics. As tomorrow's
progress is based on today's action, the 21st
Century has virtually begun.
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INVITATION

OF THE DIRECTOR-GENERAL
OF UNESCO

Sir/Madam,

[ have the honour to inform you that, in accordance with resolution 1.18 adopted
by the General Conference at its twenty-seventh session (October-November 1993 ),
UNESCO, in cooperation with the Government of the Russian Federation, is organiz-
ing the Second International Congress on Education and Informatics (El'96): Educa-
tional Policies and New Technologies, which will be held in Moscow from I to 5 July
1996.

The first Congress, which took place in 1989 at UNESCO Headquarters in Paris,
stressed the need to 'benefit from collective experience and the sharing of scarce re-
sources in the field of new information technologies (NITs) in education’ and, to this
effect, recommended that international co-operation in this field be strengthened.

Today, co-operation is needed more than ever before. In recent years, remarkable
development has taken place in information and communication technologies, whereby
each succeeding generation of hardware and software has rapidly given rise to signifi-
cant innovations and opportunities for convergence with other technologies. Unforeseen
media combinations of global dimensions have emerged to shape the “information soci-
ety” and to challenge those living in it. In the midst of the phenomenon of “information
superhighways”, education itself is challenged to critically re-examine its position in
view of the fact that technologies tend to develop faster than education’s capacity to
mabke use of them.

The Congress, which offers an international forum to discuss the future of educa-
tion and informatics, will analyse national, regional and international trends and expe-
riences in the introduction and use of NITs in educational systems, review the latest de-
velopments in NITs and examine their application in education; discuss international,
regional and national policies for the use of NITs in education,; and make recommenda-
tions for international co-operation.

The Congress, which will pursue the above objectives through six central themes.
Policies; Technologies; Teachers; Learners; Economic, Social and Cultural issues; and
Transverse Themes, calls for broad international co-operation in order to reflect the
yariety of needs and aspirations of Member States in this increasingly challenging field.
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I should be pleased if your Government would suggest names of individuals or in-
stitutions to whom invitations could be sent and to contribute to the preparation of the
Congress as detailed in the Annex.

In conformity with the regulations for international congresses, the participants
and observers are expected to cover their travel and acconmmodation expenses.
Accept, Sir/Madam, the assurances of my highest consideration.

FEDERICO MAYOR

DIRECTOR-GENERAL

EDUCATIONAL POLICIES and NEW TECHNOLOGIES




PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

DECLARATION

OF THE 2nd UNESCO

INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

We, the the  Second

International Congress "Education and Informatics:

participants  of

Educational Policies and New Technologies”
convened by UNESCO, in collaboration with the
Russian Federation, in Moscow from 1 to 5 July
1996,
Referring
to the
International Congress "Education and Informatics”
of 1989,
Aware
of the

information and communication technologies (ICTs)

Recommendations of the first

rapid development thereafter in
and in their education application in particular,

Recognizing

the great potential that ICTs possess at the
service of education, science, cuiture, peace and
international understanding,

Concerned

by the possible manifestations of misuse of
ICTs for disinformation and propaganda, the
potential threat to culture and languages, and the
overburden of information,

Cognizant

of the increasing responsibility of the Member
States, intergovernmental and nongovernmental
organizations and others concerned with the
development of national, regional and international
information infrastructures to enable all peoples of

the world to benefit from ICTs,

Addressing

the needs of developing countries in order to
bridge the gap between them and developed
countries,

Considering

that ICTs are emerging primarily from the
industrialized world carrying messages of its content
and form, accelerating the further homogenization
and loss of culture and language among many
peoples of the world,

Recognizing

the mutual benefit of closer co-operation

petween education and industry, including hardware
and software producers and companies delivering
telecommunications systems,

Therefore,

declare our commitment to the effective use of
ICTs to improve educational practice, to strengthen
communication among nations and individuals, to
help promote peace and international understanding
and to foster international co-operation in a field of
such essential importance to the future of

humankind.

We, the participants of the Congress, in the
above spirit and with reference to the
recommendations here below, appeal to:

governments, educational authorities, business

and industry, to strengthen their joint efforts in this
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field seeking new patterns of co-operation to ensure
the availability of adequate ICTs at all levels of
education for the ultimate benefit of learners within
the framework of lifelong learning for all;

UNESCO and other agencies of the United
Nations System, including the United Nations

Development Programme, the International Labour
Organisation, the World Bank, regional development
banks and others concerned, to extend their support
to the introduction and application of ICTs in educa-
tion, notably to the benefit of developing countries.
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RECOMMENDATIONS

OF THE 2nd UNESCO

INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

THEME 1:
LEARNERS

UNESCO should make available, via the
Internet and other suitable distribution channels,
existing high quality case studies and research on
the use of Information and Communication
Technologies (ICTs) in teaching and learning for all
populations (primary, secondary, higher education,
adult education, vocational education and special
education) and, where it exists, provide evidence of
most favoured and most productive examples. The
needs of the hearing impaired should be especially
considered.

Where there are critical research gaps,
UNESCO should encourage (or even commission),
research from Member States to produce evidence,
with examples drawn from a cultural sample as wide
as possible. Pilot projects should be set up in order
to test new teaching/learning philosophies using
ICTs in education. The studies should not only
investigate the delivery of the old curricula through
ICTs but also new curricula which the availability of
ICTs has enabled.

UNESCO should investigate new evaluation
and assessment paradigms to better reflect the
cognitive learning processes and skills resulting from
the effective application of ICTs. Researchers should
be encouraged to compare learning achieved by
traditional pedagogy, by an ICT-enriched pedagogy
and by an ICT-based pedagogy.

Museums, broadcasting and media institutions,
archive collections should be encouraged to make
their collections widely accessible to the community
(especially to teachers and learners) through the use
of the Internet.

Specific skills are required by the learner and
teacher to effectively use Distance Education.
UNESCO should encourage international co-
operation in creating and disseminating programmes

that assist in the proficient use of Distance Educa-
tion.

THEME 2:
TEACHERS

National and international agencies should
support the dissemination, by appropriate means, of
successful strategies and best practices of teachers'
and trainers' use of ICTs. Teachers and their
professional associations should be encouraged to
involve themselves in the process of change to
revalidate their roles and to master ICTs. The
development of ICTs must not be left to the
commercial and industrial world alone but be
developed in co-operation with it.

Research data should be collected (and
frequently updated) on the changes in the role of the
teacher from an instructor to a guide and mentor.
UNESCO should encourage the inclusion into on-
line data bases of research data collected in
developing countries. UNESCO should make links to
these data bases from its sites in the World Wide
Web.

UNESCO should collaborate with other
agencies to set up models of in-service training and
professional development for teachers and trainers
which make effective use of the approaches,
facilities and opportunities provided by the use of
technology, including telecommunications.  In
particular, UNESCO  should encourage the
organization of workshops and seminars in
developing countries, such as the ones using the
UNESCO/International Federation for Information
Processing (IFIP) document on ‘Informatics for
Secondary Education”.

UNESCO should explore the possibility of
linking regional telematic centres world-wide to cover
topics such as the use of multi-media, training of
trainers, management techniques, instructional
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design, pedagogical innovation, etc. and should
endeavour to incorporate into such an initiative
priority pilot projects, e.g. telematic development
centres in Africa.

THEME 3:
TECHNOLOGIES

Policy-makers in Member States at all levels
should set up working parties to consider priorities in
the provision of technology for education and
training, appropriate to the resources and
infrastructure within Member States. Member States
should consider todging copies of reports on the
strategies they are adopting or considering with
UNESCO for it to make these available to help
worldwide debate.

UNESCO should look into the possibility of
setting up a forum on the Internet in which
practitioners report on their use and on their opinions
as to the value of emerging technologies in the
educative process.

UNESCO is urged to consider co-operating
with concerned nongovernmental organizations and
professional associations such as IFIP in order to
stimulate research on the improvement of computer
interfaces for learning, particularly in teacher training
and primary and secondary education.

The International Standards Organization, or
such an appropriate body, should be invited to
review, simplify and update the terminology in the
area of new technology, in association with educa-
tional experts.

Governments of Member States are
encouraged to urge their telephone and
communication companies to consider the
establishment of appropriate links to educational
institutions, either free of charge or at discount rates.

Member States and UNESCO should consider
supporting and facilitating the sharing of interactive
television technology practices and output between
countries.

THEME 4:

SOCIAL,
ECONOMIC
AND CULTURAL
ISSUES

UNESCO should encourage Member States to
share their ICT funding strategies and to consider
publishing a selection of these where there are
elements in the plans that could be of use to other
States.

UNESCO should encourage the research
community in Member States to address issues such
as the value of ICTs in the pursuit of peace and
international  understanding, in reinforcing or
protecting native cultures and in providing educa-
tional opportunity worldwide. UNESCO should use
its offices as a clearing house for the publicity and
dissemination of these research ideas.

It is recommended that Member States develop

regional co-operation to encourage the pooling of
experiences in the use of ICTs, acquired in
comparable environments, in order to avoid the
repetition of mistakes and the wastage of time and
scarce financial resources. Telecommunications
could assist this co-operation.

UNESCO, in co-operation with the World
Health Organization, should consider re-assessing
the effects of ICTs on the health and behaviour of
children and students and disseminate the results
and any recommendations to teachers, programme
designers, students and the community at large.

THEME 5:

EDUCATIONAL
POLICIES

it is strongly recommended that national
governments plan and start evaluation programmes
on the implementation of ICTs in their educational
systems if they are not aiready doing so. UNESCO
should act as a collector and disseminator of this
information.

Case studies should be collected on successful
technigues for implementing institutional change
using ICTs and on their impact, both positive and
negative, on changing existing curricula. UNESCO
should disseminate these case studies. A
comprehensive and systematic study of the causes
and consequences of changes on society and
learning systems (brought about by the introduction
of ICTs in education and training) is needed. Special
emphasis should be put on the interdependency of
change factors in this area and their impact on
strategic planning and policy.

UNESCO should encourage Member States to
upgrade their ICT specialists by further education in
their own or other countries, by the use of
international consultants and/or by distance learning.
UNESCO should facilitate this where possible.

UNESCO and Member States are asked to
encourage national and international funding
institutions to pay due attention to the potential of
information and communication technologies as
tools to improve educational access and
opportunities, particularly for unreached
communities and children with special needs.

Member States, who have not already done so,
should be encouraged to formulate a national
strategic plan for the introduction of information
technology into their educational systems. This plan
should take account of social, cultural and economic
conditions.

It is recommended that UNESCO considers
commissioning IFIP, established by UNESCO, to
prepare a report on "Information and Communication
Technologies in Education”. Although the report
should cover the widest spectrum of policies, it
should also specifically address the needs of
developing countries.

Member States are asked to consider looking
into ways in which business and industry can work
co-operatively with education in order to enhance
the teaching/learning environment. UNESCO might
consider it appropriate to offer its services as an
honest broker to facilitate this process.

In line with the recommendation in the report
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"l earning: The Treasure Within" 1996, UNESCO is
encouraged, with an eye to the future, to set up an
observatory to look into new information
technologies, their evolution and their foreseeable
impact not only on education systems but also on
modern societies.

UNESCO is encouraged to continue its work in
copyright concerning the new technologies, working
towards international standards of law and practice.
Member States are urged to bring forcefully to the
attention of their educational communities the
illegality of malpractice and piracy.

THEME 6:

INTERNATIONAL
CO-OPERATION

UNESCO should examine the possibility of
convening a follow-up meeting soon after the
Congress, inviting the collaboration of
representatives of other agencies of the UN system,
relevant intergovernmental and nongovernmental
organizations, professional associations, private
industry and any other appropriate individuals or
podies. to decide on the priority to be given to each
recommendation made by the Congress and to
identify responsibility for its implementation.

PROPOSALS
FOR POSSIBLE
UNESCO
PROJECTS

UNESCO GLOBAL
PROJECT:

"A GLOBAL
NETWORK

FOR TELE-TRAINING
FOR TEACHERS

The proposal indicates plans for a Global
Teachers Network Service Organization (GTNSO)
which would provide a platform for the design,
development and distribution of courses relating to
technology in education for teachers throughout the
world. The courses, as well as other communication
and information services, would be made available
via the Internet.

With rapid advances in technology, it is difficult
for the existing systems of teachers training and in-
service to stay up-to-date in terms of the implications
of innovations in teaching and practice. Awareness
and experience with the use of new technologies in
teaching and learning are not yet found in all teacher
education systems.

These new communication and information
technologies provide opportunities for a worldwide
community of experts to be brought together with
teachers through a global project that facilitates the

UNESCO is urged to give some priority in its {TC
programme to countries in transiton and to
developing countries, such as those in Central and
Eastern Europe, the Palestine Authority and South
Africa.

UNESCO should consider one or two major
worldwide projects involving ICTs to directly meet
the needs of Member States, e.g. "A Global Network
for Tele-training for Teachers" and "A UNESCO
institute on Educational Policy and NITs" (see
Annex), to be implemented in collaboration with
appropriate partners.

A priority need expressed frequently during the
Congress has been for the collection and
dissemination of data on best practice. This could
usefully include a bank of exemplary test items, case
studies, curricular materials and accounts of
implementation techniques. UNESCO is asked to
consider establishing such a collection, accessed by
way of the Internet.

Being aware of the urgent need to support
schools in developing countries, the Congress urges
Member States to initiate programmes which twin
their schools with those in severe need in order to
assist them in the acquisition and use of ICTs and to
promote  cultural  exchanges and  mutual
understanding.

provision of quality courses and resources for
teachers through a common service organization.
This proposal defining such an organization is based
on UNESCO's unique international network of
scientific experts and national contacts such as
Ministries of Education. A special benefit of such a
service organization is that it can not only service
existing institutes of teacher education and in-
service but also the teacher's emerging needs for
lifelong training.

A special feature of this proposal, in addition to
the unique human, professional network on which
the Network Service Organization can be built, is the
provision of “"authoring templates" for course
materials. Course providers in countries throughout
the world can provide course content, in their
language of choice, and the content can be fitted
into various templates for hyper linked, multimedia
distributed access. Currently these templates make
use of World Wide Web technologies.

Another strength of the proposal is the
collection and availability of examples of models of
good practice, involving new technologies and new
didactics in the classroom. These models will come
from a wide range of cultural settings, and will be
eventually expressed in a range of languages as
well as media, so that teachers can see, hear, or
read about classroom applications of new
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technologies and student work developed from those
applications.

The proposal is connected with a number of
projects already attempting to use network tech-
nologies to bring networked services to teachers. At
the same time the Project should benefit from the
results of all R&D projects on national and transna-
tional levels in which UNESCO is directly or indi-

2. AUNESCO INSTITUTE
ON EDUCATION POLICY
AND NEW INFORMATION
TECHNOLOGIES

Proceeding from the recommendations worked
out by international forums held under the UN aus-
pices as regards the implementation by all Member
States concerned of coordinated actions with the
purpose of defining the community's policy and types
of activity for the sake of humankind's steady devel-
opment,

Basing on the fact that education policy should
embrace postulates included in the recommenda-
tions of the International Commission on Education
for the Twenty-first Century: learning to know;
learning to do; learning to live together, learning to
live with others; learning to be,

Recognizing that education technologies must
create an environment allowing colleges and other
academic, scientific and vocational training estab-
lishments to perform a critical role in the sphere of

rectly involved (for example, the Russian DESCOP -
Distance Education in New Information Medium, and
others).

These are the arguments for presenting this
proposal to the UNESCO Congress participants and
to the Director-General of UNESCO. We hope that
the Member States will support the proposal and
include the Project into the final document.

developing and accomplishing the strategy and pol-
icy of development,

Bearing in mind the necessity of applying new
information technologies to education purposes for
deriving advantages from a collective know-how, as
well as a joint utilization of limited resources,

Participants of the Congress deem it essential
to endorse the initiative to establish in Moscow a
UNESCO Institute on educational policy and new
information technologies with the object of working
out a model of global lifelong education for all and
everybody,

Recognizing that its activity will foster the
elaboration, professional estimation, selection and
worldwide dissemination of prospective education
and information technologies, as well as updated
means of communication.
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FINAL REPORT

OF UNESCO
“EDUCATION AND INFORMATICS “

FOREWORD

The purpose of the present Report is to give a comprehensive and accurate presentation of the
work and outcome of the meeting. Its contents are mainly fact-oriented.

The lines below are meant to bring into the limelight the people and institutions or organizations
whose unflagging support, dedication and energy have paved the way for its successful preparation
and organization.

It is due to the active and generous support received from the Russian Government, both in
financial and technical terms, and the assistance offered by several sponsors, that the Congress was
able to reach its objectives.

| would like take this opportunity to thank all members of the International Programme Committee
for their high intellectual contribution to the preparation of the Congress programme. Their continuous
commitment and enthusiasm were essential to its success.

Equally important was the intellectual and financial contribution made by the Children in an
Information” Age Programme, headed by Academician Blagovest Sendov, Dr. Ivan Stanchev
(Bulgaria); Directorate-General Xlll of the European Commission; The University of Twente, The
Netherlands (Professors Jef Moonen and Betty Collis); the International Federation for Information
Processing (Dr. Peter Bollerslev); the International Conference on Technology and Education (Mrs.
Sylvia Charp, Mr. John Foster); and the University of Texas at Austin, USA (Professors Michael
Thomas and Paul Resta).

Tribute also should be paid to the almost 100 Russian leading specialists whose intellectual
contribution and organizational efforts to the preparation of the Congress have won wide recognition.
In this respect | would like to thank particularly Professor Viadimir Kinelev, Minister of Education of the
Russian Federation, who chaired the Russian Organizing Committee and presided over the Congress,
and his close collaborators from the Russian Organizing Committee. Professor Valeri Meskov, Acad.
Yuri Ershov, Dr. Irina Smirnova, Professor Eduard Manushin, Mr. Konstantin Peev, to mention only a

few.

Thanks are also due to Professor Viktor Sadovnichy, Rector of Lomonosov Moscow State
University, to the academic staff and students of the University for the hospitality and excellent

conditions offered to participants.

Last but not least a word of sincere gra

titude to my colleagues for their advice, assistance and

encouragement, particularly to Heimo Méntynen, Marco A. R. Dias, Peter Herold and Mariana Pétru.

INTRODUCTION

ORGANIZATION, OBJECTIVES
AND OUTCOME OF THE CONGRESS

In accordance with Resolution 1.18 of the
twenty-seventh session of the General Conference
(October-November  1993), UNESCO, in co-
operation with the Russian Federation, organized
the Second International Congress (Cat. 1V) on
Education and Informatics (EI'96) - Educational
Policies and New Technologies in Moscow, from 1
to 5 July 1996. The Congress was hosted by
Lomonosov Moscow State University.

The first Congress, held in Paris in 1989, had
stressed the need to benefit from collective experi-
ence and the sharing of scarce resources in the field
of new information and communication technologies
(ICTs) in education and, to this effect, recommended
that international co-operation be strengthened. The
recent years have witnessed remarkable develop-
ments in information and communication technolo-
gies, whereby hardware and software generations
have rapidly succeeded each other and, in a most

EVGUENI KHVILON
CONGRESS COORDINATOR

innovative manner, converged with other technolo-
gies. Unforeseen media combinations have
emerged to further shape the information society
and to challenge those living in it. In the midst of the
information superhighways, education is challenged
to reexamine its position critically, especially since
technologies seem to develop faster than education
has the capacity to use them.

The Second Congress, which offered an inter-
national forum for the discussion of problems of
immediate concern for all countries in the world, was
intended to pursue the following objectives: (i) to
analyze national, regional and international trends
and experiences in the introduction and use of new
information and communication technologies in edu-
cational systems; (ii) to review the latest develop-
ments in the field of new information and communi-
cation technologies and examine their application in
education; (iii) to discuss international, regional and
national policies for the use of these technologies in
education; (iv) to make recommendations for inter-
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naticnal co-operation.

At the end of its work, the Congress adopted a
Declaration and Recommendations addressed to
Member States and to the Director-General of
UNESCO, as well as proposals for international co-
operation and specific major projects in the field,
notably to the benefit of developing countries.

As common for international congresses of
Category IV, UNESCO invited Member States, in-
ternational governmental and nongovernmental
organizations, other UN specialized agencies, pro-
fessional associations as well as private companies
active in the field of introduction and application of
new information and communication technologies in
education to designate participants and observers in
their personal capacity. Participants and observers
included ministers, members of parliament, decision-
makers, teachers, researchers, students, software
and hardware developers, representing seventy-one
countries and nine international governmental and
nongovernmental organizations. Given the big inter-
est called by this important event, a considerable
number of Russian participants and observers at-
tended the Congress.

BACKGROUND DATA AND PREPARATION
OF THE CONGRESS

In order to ensure a good preparation of the
Congress, UNESCO set up an International Pro-
gramme Committee (IPC), which included academi-
cians, presidents of universities, researchers and
experts, representing all regions of the world. Aca-
demician Yuri L. Ershov (Russian Federation) and
Professor Jef Moonen (The Netherlands) acted as
IPC Co;Chairpersons. For the coordination of all
preparatory  activiies and co-operation with
UNESCO, the Government of the Russian Federa-
tion established a Russian Organizing Committee,
consisting of rninisters and rectors of leading Rus-
sian higher education institutions.

In order to identify the priorities and needs of
Member States concerning the introduction and
implementation of information and communication
technologies in education, ten regional and sub-
regional expert meetings/seminars were organized
from 1994 to 1996 in preparation of the Congress.
Four regional expert meetings were held in 1996 in;
Austin (USA) for North and Latin American, as well
as Caribbean countries; St. Petersburg and Vladi-
vostok (Russian Federation) for Europe Region and
Asia and Pacific countries, respectively; and Dakar
(Senegal) for African countries. Six sub-regional
meetings took place in Harare (Zimbabwe, 1993);
Yalta (Ukraine, 1994); Enschede (The Netherlands,
1994); Sofia (Bulgaria, 1994); Moscow and Novosi-
birsk (Russian Federation, 1991, 1996).

Based on the proposals and recommendations
put forward at the regional expert meetings, the
International Programme Committee and UNESCO
Secretariat elaborated and distributed a main work-
ing document and other reference documents which
outlined the programme, the six major themes and
the sub-themes to be examined at the Congress in
the light of the objectives set.

PROGRAMME AND THEMES

In keeping with the established programme,
the Congress conducted its work in plenary and
commission sessions. Each Congress day began

with a plenary session in which a keynote speaker
made the main presentation on a major theme, fol-
lowed by presentations and discussions in three
commissions. Commission | focused its debates on
frends and experiences in the introduction and use
of ICTs in educational systems; Commission I, on
the Jatest developments in ICTs in education:
Commission lll, on co-operation for the use of ICTs
in education.

Six major themes were selected to address the
needs of all those involved in the educational proc-
ess at various levels. The first one dealt with Leamn-
ers (learning tools, new roles for learners, new op-
tions for learning inside and outside educational
institutions); the second was devoted to Teachers
(current practices with new technologies, pre- and
in-service teacher training new roles for teachers);
the third theme focused on Technologies (computer
science, computer-enhanced instruction and
“traditional educational technologies, multimedia and
telematics); the fourth theme dealt with Social, Eco-
nomic and Cultural Issues (the role of ICTs in help-
ing to ensure equal opportunities for the develop-
ment of skills and knowledge; how the new learning
and teaching methods, using the advantages of the
already existing networks, can contribute to the
overcoming of the social, economic and cultural
barriers with reasonable and cost-effective solutions,
negative and positive changes in the society under
the pressure of the technology development): the
fifth theme covered Educational Policies (developing
national plans, strategies for change at institutional
level, strategies for a future-proofed curricuium); and
the sixth theme centred on Infernational Co-
operation (the needs for international co-operation in
the human resource development area, the increas-
ing role of UNESCO in promoting international co-
operation in the field of open and distance education
among interested partners).

The debates of the plenary sessions, which
amounted to twenty hours in all, were daily broad-
cast via the Internet.

In addition to the plenary and commission
sessions, twelve workshops were organized on the
last two days of the Congress. More detailed infor-
mation about the workshops is provided in para. 61
of the report.

In conjunction with the Congress an interna-
tional trade fair (EDIT'96) was organized, in which
80 organizations, both Russian and foreign, partici-
pated (higher education institutions, research insti-
tutes developing educational software, etc.), as well
as 15 leading computer companies, IBM, Apple,
Novell, Oracle, Informix, to name only the most im-
portant. On display were the latest achievements in
educational media and technology, telecommunica-
tions and information resources of global computer
networks, general and special purpose computer
equipment, broken down into ten categories: elec-
tronic educational media; telecommunications: dis-
tance education; general and vocational education;
multimedia in education; information resources of
higher education; expert and intellectual systems;
simulation and computer-design systems; support of
scientific and technological enterprise in higher edu-
cation; and future technologies in higher education.
The total trade fair space amounted to 1,000 square
meters.
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EXECUTIVE SUMMARY

OPENING CEREMONY

The opening ceremony was held on 1 July
1996 in the Grand Hall of Lomonosov Moscow State
University. Mr. Viadimir G. Kinelev, Deputy Chair-
man of the Government of the Russian Federation
and Chairman of the State Committee for Higher
Education, welcomed participants and read out a
message addressed to them on behalf of President
Boris Eitsin.

Mr. Colin N. Power, Assistant Director-General
for Education of UNESCO, addressed the audience
welcoming participants on behalf of Mr. Federico
Mayor, Director-General of UNESCO.

Mr. Kurt Bauknecht, President of the Interna-
tional Federation for Information Processing (IFIP),
an organization affiliated to UNESCO, then took the
floor.

The next speaker was Mr. Armando Rocha
Trindade, President of the International Council for
Distance Education (ICDE), also affiliated to
UNESCO.

At the end of the opening ceremony Mr. Viktor
A. Sadovnichy, Rector of Lomonosov Moscow State
University, addressed the audience welcoming them
and expressing confidence in the success of this
high-level international forum.

OPENING PLENARY SESSION

According to item 2 of the provisional agenda,
the Congress elected Mr. Viadimir G. Kinelev,
Chairman of the State Committee for Higher Educa-
tion of the Russian Federation, as President of the
Congress by acclamation. After the adoption of the
Rules of Procedure, the President of the Congress
requested participants to approve the constitution of
a Bureau.

A group was elected by acclamation to draft
the Declaration and Recommendations of the Con-
gress.

The President introduced the provisional
agenda (ED-96/ICEI/1) which was adopted.

The opening plenary session began with the
presentation of three keynote papers, the purpose of
which was to explore the current trends and peda-
gogical issues in the application of new information
and communication technologies throughout the
world, to analyze their strong impact on social, eco-
nomic and cultural development in general, and to
examine policy and strategy issues related to thé
expansion of the access of millions of young people
and adults to education through communication
technologies, including open and distance educa-
tion.

The first presentation, entitled "Education and
Civilization", was made by Mr. Viadimir G. Kinelev,
Chairman of the State Committee for Higher Educa-
tion (Russian Federation), who emphasized the
great responsibility incumbent on today's policy-
makers, educators, scholars to foresee the devel-
opment trends of ICTs and come up with appropriate
solutions to overcome negative social, economic
and cultural effects. He made a brief overview of the
rapid changes which science and technology have
made particularly over the past two centuries,
stressing that education has become an issue of

concern to a wide range of stakeholders: teachers,
scholars, scientists, and decision-makers. He also
pointed out that the new information and communi-
cation technologies have opened new opportunities
for teachers and students alike, the creation of
global networks facilitating the access to, and the
dissemination of, knowledge and skills. He further
stressed that today's educational system should be
capable not only of equipping students with knowl-
edge, but also with skills and habits which enable
them to study independently throughout their lives.
He concluded by saying that education for the 21st
century should be education for all, providing equal
opportunities for individual development.

In his speech on "New Perspectives for Learn-
ing in the Information Age", Mr. Colin N. Power,
Assistant Director-General for Education of
UNESCO, referred to the profound revolution which
education is undergoing today, as profound as the
invention of printing, and to the ways in which ICTs
are transforming the perspectives of teaching and
learning in all societies. He stressed that these tech-
nologies offer students the possibility of exploring
domains of knowledge for themselves, of becoming
genuinely active participants rather than passive
recipients of knowledge dispensed by the teacher.
The role of the teacher is also radically changing
under the impact of ICTs, from that of a solitary
information provider to that of a manager of class
learning. He drew particular attention to the concern
of UNESCO to ensure that the information revolution
does not serve to widen the gap between the haves
and the have-nots, between those who are and
those who are not connected to the information su-
perhighway, in other words between developed and
developing countries. in this context he mentioned
UNESCO's Major Programme |V ("Communication,
Information and Informatics") of the Approved Pro-
gramme and Budget for 1996-1997, which is fo-
cused on capacity-building in the developing coun-
tries in the field of communication, information and
informatics, its International Programme for the De-
velopment of Communication, General Information
Programme and Intergovernmental Informatics Pro-
gramme. He pointed out that education is for
UNESCO the single most effective means to curb
population growth, eradicate poverty, reduce child
mortality and foster democracy, peace and sustain-
able development. At the end of his speech, he
mentioned the recommendation made to UNESCO
by the International Commission on Education for
the Twenty-first Century in its report, namely to cre-
ate an 'observatory' to explore and ponder the likely
impact of ICTs on human freedom and development
and on educationa! and learning process in particu-
lar.

The opening plenary session ended with the
speech given by Dr. Norio Matsumae, President of
Tokai University (Japan), on "New Direction in Edu-
cation". The paper focused mainly on the need to
reevaluate educational values for the 21st century
and the impact that changing technology or society
have on education. The speaker's arguments fo-
cused on six principles: (i) the need to redefine hu-
man values starting from a reflection on the tradi-
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tional concepts for the purpose of finding out the
new direction in which education develops; (ii} the
need to create a basic idea on the target of educa-
tion with due consideration of Japan's postwar edu-
cation; (iii) the complementarity of state and private
educational institutions and their contribution to de-
veloping a sense of fair competition, as illustrated by
the Japanese educational system; (iv) this fair com-
petition has a positive impact on society from the
perspective of the introduction of advanced informa-
tion technologies: (v) the danger that advanced
technologies pose to the preservation of traditional
culture and values and the important role played by
education in preventing undesired effects; (vi) the
beneficial use of advanced information and commu-
nication technologies in higher education in the next
century, including satellite-based distance education,
and the role and responsibilities of universities in this
new age,

THEME 1: LEARNERS

The first theme was introduced by two keynote
speakers, Mr. Blagovest Sendov, President of Par-
liament (Bulgaria) and Mr. Tahar Hafaied, Director,
Institut National de Bureautique et de Micro-
Informatique (Tunisia).

In his keynote speech, entitled /n a Global
Knowledge Space: Towards Global Wisdom, Mr.
Sendov drew attention to the challenges, both politi-
cal and technological, that the world is confronted
with on the threshold of the 21st century. The infor-
mation society built upon global information net-
works offers new challenges to policy-makers, re-
searchers, teachers and learners. He pointed out
that the fact that the Congress was held in the Euro-
pean Year of Lifelong Learning was not accidental,
on the contrary it reflects the concern of UNESCO
and of the European Commission to ensure the
conditions for the worldwide dissemination of a
technology-driven educational reform. Such a reform
would give learners all over the world unlimited ac-
cess to information and locally available educational
services, expertise and resources. However, in the
speaker's opinion, ICTs should not be used to the
detriment of cultural values, traditions, national
identity. In this respect UNESCO is called upon to
promote programmes aimed at preserving the cul-
tural diversity in the world. One of the most impor-
tant changes is the enormous information overload
due to the low cost of multimedia information pro-
duction and distribution and the diversity of distribu-
tion channels. This information overload could trig-
ger off an information overskill problem, as the filter-
ing of the great volume of information is very difficuit
to make and only a small amount of it can be trans-
formed into usable knowledge. It is precisely in the
selection of information that the role of teachers is
most important. The speaker concluded that
UNESCO, other UN specialized agencies, IGOs and
NGOs, national governments should coordinate their
efforts and launch programmes aimed at smoothing
the transition to a communication and information
technology-based education.

Mr. Hafaied developed in his speech, Training
in the Context of New Information and Communica-
tion Technologies, some ideas touched on by the
first speaker. He drew attention to the fact that the
globalisation phenomenon in the application of new

information and  communication  technologies
brought about competitive strategies and instituted a
new total quality management system in all sectors
of activity. The new technologies have become de-
cisive instruments in the development strategy of
any country and the information infrastructure has a
great impact on the management of most socio-
economic activities. The training system (pre-, in-
service or continuing) should better equip learners
with the knowledge and skills necessary to help
them cope with a rapidly changing environment. The
speaker argued in favour of a transdisciplinary and
dynamic educational system based on a systemic,
interactive approach which takes into account the
expected objectives. The traditional role of teachers
is radically changed. They should be capable of
rationally using the new information and communi-
cation technologies and of mastering the methodo-
logical concepts to allow them to simulate and navi-
gate through the information flow, selecting and
restructuring information according to well-defined
educational objectives. The speaker stressed the
importance of pre- and in-service teacher training
courses, which should integrate cognitive, psycho-
logical, pedagogical and communication modules.
The strategy to be adopted in order to bridge the
gap between the traditional and the new, technol-
ogy-based approach consists in the progressive
integration of new information and communication
technologies so as to eliminate the phenomenon of
rejection due to high costs and human resources
involved. Thus the new pedagogical solutions ad-
vanced by teachers and teacher trainers would in
their turn lead to an evaluation feedback from the
peers and ultimately to increased co-operation and
participation in the training process.

The discussions in Commission | focused on
the peculiarities related to the stages of introducing
new information and communication technologies at
different levels of education, in the fist place in sec-
ondary and higher education. In a first stage special
attention should be paid to the acquisition of com-
puter literacy skills, to the teaching of informatics in
schools and higher education institutions. Thus the
use of the new technologies gradually expands to
various knowledge areas. The second stage is
linked to the emergence of personal computers in
secondary education, which are used not only in the
teaching of informatics or foreign languages but also
in the teaching of physics, mathematics chemistry
and biology. However, several participants noted
that only a few elite schools could use ICTs in the
first stage. Concrete experiences in the teaching of
informatics were provided from secondary schools in
Switzerland and Russia. The third stage refers to the
use of ICTs in higher education. Universities world-
wide have developed programmes aimed at intro-
ducing ICTs in order to increase the efficiency of the
teaching-learning process, to create more opportuni-
ties for distance learning, to give students more time
for individual study. The special tasks of universities
is to advance knowledge through research in the
field, to experiment the application of ICTs in educa-
tion and to caution against excesses. A general
remark was that more attention should be paid to the
human aspect when introducing new ICTs in dis-
tance education. More studies in psychology should
be conducted to promote individualization, division of
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learners by learner types and the adaptation of
learning materials. In spite of the rapid development
of new information and communication technologies,
the access to them remains restricted, many coun-
tries still lacking the necessary equipment.

Participants in Commission Il devoted particu-
lar attention to the fundamental reorganization of
society brought about by the introduction of per-
sonal computers and technologies linked to the In-
ternet. These technologies, unlike books and TV,
enable global communication between end-users
without the need of intermediaries. The opinion was
expressed that the changes in educational systems
and in the role of the teacher lag behind those in the
field of new technologies. However, the information
disseminated by means of the new technologies
becomes widely accessible and provides new edu-
cational opportunities through parallel educational
channels. Concern was expressed with respect to
the lack of sufficient rules of behaviour permitting to
evaluate the correctness of the information dissemi-
nated via the Internet and to control possible mis-
use, particularly concerning international transfers
where different legal systems apply. There is also
the problem of increased error risk due to the con-
centration on limited sensory channels of communi-
cation. Laws cannot be expected to ensure the nec-
essary behavioural changes which will require an
increasing reliance on co-operation rather than com-
petition in human relations. The suggestion was
made that academic communities could provide a
useful model for testing and emulation in this con-
text, given that their working methods and ap-
proaches are already more co-operative and less
competitive than in other sectors of society. Two
case studies of programmes to introduce informatics
in national school systems were presented at length
(Israel and Russia). Other discussions centred on
encouraging students to produce, and not only use,
computer programmes and on providing sufficient
training and back-up for teachers.

The discussions in Commission Ili focused on
the Canadian experience in the creation and opera-
tion of the Tele-University in Québec and on the
achievements in the globalisation of teaching and
learning. An interesting presentation was made
about a project involving the transfer of educational
film to digital format for use on the Internet. The
importance of distance education for a wide cate-
gory of users was stressed, in particular for handi-
capped as well as gifted children and for the profes-
sional retraining of teachers themselves. Concern
was voiced over the lack of worthwhile information
on the Internet. Attention was drawn to the problems
teachers in Central and Eastern countries face (e.g.
Hungary) in developing curricula after a forty-year
period of overcentralized national educational policy
which tended to minimize the input of teachers.
Other issues of interest referred to evaluation of
successful educational programmes and to compari-
son criteria of new and old educational methods.
According to one opinion, success is a function of
three variables (the "3P" model): expected payoff,
level of problems that have to be overcome and
intrinsic pleasure in being involved with a computer-
related innovation. One of the advantages of new
information and communication technologies lies in
the cross cultural transference of technological inno-

vations in education. The problem of copyright and
royalty payment to authors of educational materials
'broadcast’ on the new communication technologies
should be solved as a prerequisite to their success-
ful application. Two recommendations were made to
UNESCO: the first, to set up a working group which
should examine the pedagogical aspects related to
the use of new information and communication
technologies, the present and future data exchanges
between countries; the second, to collect and dis-
seminate 'best practice' case studies on projects
using new information and communication tech-
nologies.

THEME 2: TEACHERS

The second theme was introduced in the ple-
nary session by Mr. Qian Kunming, Deputy Director,
Distance Education Centre of Central Radio and TV
University (People's Republic of China) and Mr.
Alexei L. Semenov, President of Moscow Institute
for Teacher Development, Vice-Chairman of Mos-
cow Department of Education (Russian Federation).

Mr. Kunming's paper, New Information Tech-
nology and Teachers, gave an overview, based on
statistical data, of teacher training programmes at
the national level which make use of ICTs, a phe-
nomenon which has gained momentum over the last
years. Faced with the challenges of the ‘information
society' and of the ‘'information highway', the tradi-
tional teacher-centred educational model had to be
changed and new policies be developed. He illus-
trated his arguments by taking his university, Radio
and TV University of China, as a concrete example.
The success of the teacher training programme
based on ICTs, introduced by the University (1.5
million college graduates in 8 years only), prompted
the Chinese government to extend the use of the
new technologies in the training of primary and sec-
ondary school teachers. A national network of satel-
lite TV education was established, which broadcasts
two sets of educational programmes through a Chi-
nese communication satellite. Special emphasis was
laid on the courses produced by China TV Teachers
College, covering a wide range of subjects (156 in
total), 12,000 hours of visual teaching programmes,
which are very popular among teachers. The grow-
ing role of distance education has turned the latter
info an independent educational model. The wide
use of the new information and communication
technologies has radically changed the traditional
teacher-student relationship. Notwithstanding the
rapid development of ICTs, the latter can never re-
place the direct interpersonal exchange in the edu-
cational process. The speaker concluded by stress-
ing the key role of the human factor (i.e. the
teacher), the only one capable of inculcating moral
values in students.

Mr. Semenov placed his presentation, Informat-
ics in Russian Secondary Education, in the general
framework of the in-depth educational reform going
in Russia at all levels and covering all aspects,
teacher training included. His conclusions are based
on first-hand experience in the introduction and ap-
plication of new information and communication
technologies in secondary schools all over the
country. The experiment conducted in secondary
schools once again underlined the key role that
teachers play in the reform of the educational proc-
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ess and that particular attention should be therefore
paid to their pre- and in-service training. The assimi-
lation by teachers of the necessary skills in master-
ing the new technologies was conceived as a
modular, multi-stage process, designed to overcome
possible psychological barriers. This process was
backed by the development of federal and regional
guidelines regarding the application of information
technologies followed by all secondary schools.
According to the curriculum, information technolo-
gies were included in the general domain of technol-
ogy studies, involving the development of software
environments (e.g. general applications, construc-
tion  kits, combination of logo and hyper-
encyclopedias on CD-ROMs). The success of the
programme was ensured to a great extent by the
good co-operation relations established between
teachers-specialists in new technologies and non-
specialists in the teaching of various subjects. Given
the vast amount of information disseminated, teach-
ers and students came to regard the Internet as a
form of alternative and informal education, a source
for student investigation and data collection projects,
teleconferences in the framework of the regular
curriculum. The speaker concluded that the Russian
teachers involved in the project were ready to share
their experience with colleagues from other coun-
tries and develop co-operation in the field.

The discussions in Commission | began with
an evaluation of the results of what is referred to as
the "first wave" in the application of computers in
education. Proposals were then made for the
“second wave" of computer network applications.
Access to infrastructure and economies of scale at
national or regional level was stressed. In order to
minimize the problem of teachers facing difficulties
in the access and use of computers, develop-
ers/project initiators should work through with teach-
ers all problems related to the use of computers in
the classroom. It was emphasized that there are no
grounds for concern over the fact that the increased
use of ICTs might lead to lack of communication with
the students or for a need to protect the latter from
harmful information. Governments and educational
institutions should not carry out large-scale teacher-
training programmes. It is better to concentrate ef-
forts on small projects which are both cost-effective
and relevant to immediate concerns. Mention was
made of the lack of a large commercial market of
computer software and commercial networks for
educational purposes. The setfing up of cost-free
networks for teachers and students is a must in the
face of the new challenges. Computer networks
permit teachers to have wider access to information
and resources and to choose relevant software for
their teaching programme. Several speakers pointed
out that the development of educational software
should not be left to the commercial and industrial
world alone. Teachers and their professional asso-
ciations should be encouraged to become pioneers,
innovators and initiators of the wide application of
new technologies in education. An interesting pres-
entation was made of a project on how information
superhighways can be used for the purpose of intro-
ducing pedagogical innovations. Attention was
drawn to the fact that the use of ICTs should focus
on the pedagogical, and not technological, aspect.
The teachers' role as coordinators and 'navigators'

was emphasized. They should stimulate reproduc-
tive, problem-based and quality learning by using
ICTs as one of the tools among others. Integrated
curricula, active students and passive teachers,
critical thinking and individualization are the key
approaches which should be applied in computer-
based teacher training programmes.

Commission Il launched its debates by ques-
tioning whether the new information and communi-
cation technologies do actually benefit education. A
case study conducted in Bulgaria suggested that
they could, on condition that they help introduce a
discovery approach to learning and that teachers are
well prepared and enjoy their new roles. It was dem-
onstrated that the application of computers can ac-
tually empower students, minimizing their traditional
role of passive recipients, an autocratic teaching
style being no longer possible. Another case study
referred to the use of the Internet in the schools of
Montana (USA), a state which, in certain respects,
can be compared to some developing countries
because of its isolation and relatively poor economy.
The Network Montana project was developed on a
cost-effective basis by planning for the whole state,
enlisting the co-operation of industrial partners and
making use of the communication channels devel-
oped for larger Internet users. A concrete example
was the earth sciences curriculum delivered via the
Internet, which makes extensive use of real data and
image analysis software available on the Internet. It
was noted that such experiments cannot be con-
ducted in developing countries, on the one hand,
because of the lack of corresponding infrastructure,
and the considerable financial expenditure involved,
on the other hand. The proposal was made that
UNESCO should help these countries in evaluating
these technologies and advising on their use.

Among the issues discussed in Commission Hl
was the importance of 'strategic planning' for educa-
tional technology projects using new information and
communication technologies, which has the follow-
ing main stages: staff development, curriculum de-
velopment, equipment development, courseware
development and laboratory/practicum development.
It was argued that the move to multimedia, like the
move to effectively adopt any new teaching and
learning methodology, can only be successful and
viable if it is undertaken as part of a coherent long-
term plan designed to provide solutions in a system-
wide manner. One of the projects presented in-
volved several US schools in a model of computer
use, called Computer Supported Collaborative
Learning. Aimed at changing the role of the teacher
and the student and based on pedagogical goals of
constructivism and 'intentional learning', the project
has created a knowledge building community, using
telecommunications, within and without the school,
plus group support system software to achieve these
goals.

THEME 3: TECHNOLOGIES

The third theme was introduced in the plenary
session by Professor Jean-Pierre Arnaud, Conserva-
toire National des Arts et Métiers (France) and Mr.
Rockley L. Miller, President of Future Systems In-
corporated (USA).

Professor Arnaud’s keynote speech, Quelles
technologies pour l'éducation? Les Nouvelles Tech-
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nologies Educatives a I'heure du déploiement (Which
Technologies for Education? New Educational
Technologies at the time of Deployment), brought to
the fore several questions linked to the application of
new technologies in education: (i) the purpose for
which a student should acquire more in-depth
knowledge about informatics and computers (what
solution can be found to the "computers as object of
study versus learning tool" dilemma); (ii) the growth
of tertiary-professions favours the emergence of an
information industry and calls for a change from the
so-called processing informatics to communication
informatics: in the light of these developments, what
is the impact of information superhighways on edu-
cational systems and methods? (iii) as social and
economic transformations accompany these techno-
logical changes, more and more time is devoted to
the search for information, which is one of the prin-
cipal components of knowledge acquisition and
training: do the information and communication
systems operating in educational institutions keep
the pace with this evolution? can training remain a
local or a national concern at the time of global net-
works? The answers lie in the new approach to
learning, which should be regarded as a lifelong
education process, giving everybody the opportunity
to continuously update their knowledge and know-
how throughout the active life, to enable them to
cope with the everyday changes in the social and
economic sphere. That is why the application of
informatics in lifelong education has been develop-
ing at a more rapid pace than in pre-service and
higher education. The speaker argues that the
emergence at the end of the 1980s of the global
networks and the definition of communication archi-
tectures have offered their users new models for the
organization of their information systems, informatics
changing its vocation from an information-centred to
a knowledge-management system. The entire ar-
gumentation is based on a clear fact, namely that
technologies are only a means to reform the teach-
ing/learning process and not a substitute, and that
software developers should systematically include in
their projects an educational component accessible
to all actors involved (teachers, institutions, enter-
prises).

Mr. Miller, the second plenary keynote speaker,
whose paper was titled A Matter of Mathematics:
The Impact of Moore's Law on the Future of Educa-
tion, Training, and Global Communications, began
by explaining why Moore's Law has proved incredi-
bly reliable over the past two decades of computer
evolution and has had a profound impact on the
computing industry and all those parts of society that
have benefited from harnessing that growth in com-
puter power. Gordon Moore, founder of Intel Corpo-
ration, had predicted that the transistor density - and
thus the raw processing power - of silicon-based
microprocessor would double every 18 months. The
speaker argued that the same law, which is ex-
pected to remain reliable for the next twenty years,
is now having a major impact on the field of tele-
communications, an impact especially demonstrated
in the exponential growth in the vast international
network of computers known as the Internet. With
respect to the impact of technology advancement on
public policy and social development, the presenta-
tion raised several hot issues of debate at the na-

tional and international levels: (i) the perceived wid-
ening gap between the 'haves' and 'have-nots’, be-
tween developed and developing countries; given a
proper measure, how can the same technologies be
used to narrow it? (ii) the impact of technology ad-
vancement on the free flow of information across
national borders, can the global marketplace of
ideas be controlled by any governmental force, in-
cluding the United Nations? (iii) can this flow be
harnessed to serve every community of people? (iv)
what policies and perspectives are necessary to
harness Moore's law on behalf of the public good
and to allow any country to ride the upward spiral of
exponential advancement? The speaker provided
statistics in support of his arguments on the fast
development of the CD-ROM and multimedia mar-
kets over the last years, explaining why more and
more educators, trainers and public policy bodies
have become aware of the immense potential of
computers and the wealth of information dissemi-
nated through such means, including the Internet.

The debates in Commission | began with a CD-
ROM presentation on interface to interactivity, a
necessary condition to an effective learning envi-
ronment which can be reached through the use of
[CTs. An important feature of educational interactive
multimedia is that they bring a personal touch or
human enthusiasm into the learning materials. Soft-
ware design should be based on pedagogical needs,
i.e. equally content- and learner-oriented. It is impor-
tant to see how various technologies complement
each other to produce the most relevant interactive
learning materials (classical as well as ICTs). This
presentation was followed by an analysis of the
Jatest developments in ICTs and their application in
education. High expectations were put on large
computer information systems to solve social and
economic problems. As a result, deficiency in apply-
ing ICT analysis in many areas called for a more in-
depth analysis of the use of such technologies.
Some pertinent conclusions emerged from this
analysis: (i) an activity should only be "computerized
if the structures are well understood and have
reached a certain degree of formalization"; (ii)
structures should be precisely mapped into com-
puter algorithms before they are honed for higher
performance; (iii) when introducing technology, one
should build upon existing structures; however defi-
cient they might be, and advance in small steps to
new patterns and practices; (iv) the social interaction
component should be more and more present in
technology. Another presentation referred to dis-
tance learning, where more emphasis should be
placed on the teaching of mathematical models.
With respect to distance education, UNESCO was
invited to support training in this area as it requires
special training.

The debates in Commission |l centred on the
complementary nature of science and technology.
The regret was voiced that computer science is
taught mainly as technology (learning to use) instead
of paying more attention to its fundamental laws as
in other sciences. It was noted that generic informat-
ics tools exist for particular disciplines and that
higher-level tools should be able to incorporate the
laws of programming educational interfaces in any
discipline. A recommendation made referred to the
introduction of mathematical modelling in school
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curricula at an early stage. Thus computing could
help illustrate the concept and practice of modelling.
It was argued that computer science "laws" are of a
practical rather than abstract nature and that they
could be readily learned by students. The opinion
was expressed that laws and concepts should be
introduced in primary and secondary school curricula
instead of programming techniques, since the latter
could be learned at the professional level when
needed. Another aspect stressed was the impor-
tance of taking the clients' needs into consideration
in developing educational software and of incorporat-
ing true interactivity for the user. Software should be
designed within a strategic approach in which the
context of usage is clearly defined, including the role
of the computer among other learning tools used. A
number of practical guidelines were developed
within this concept, allowing the incorporation of all
the required information in the software and taking
into account the motivation of the users. Another
interesting project, developed by CITCOM, a sub-
sidiary of France Telecom, referred to the setting up
of distance education networks based on videocon-
ference techniques in 15 countries and pinpointed
universities as the largest users of such systems.
However, the project stressed that these new sys-
tems should not be seen as replacing the traditional
educational techniques, but rather as useful tools in
certain contexts. Another experiment revealed the
possibilities of resorting to unused TV channels for
educational teletext, but with little interactivity or use
of a feedback channel in the educational process. A
conclusion of the debates was that technologies
exist independent of the educational context. The
need of reinforcing defined educational methodolo-
gies using ICTs was stressed. Attention was also
drawn to the importance of studying the psychologi-
cal aspects of computer use in education and to the
role of computers in meeting the special needs of
gifted students.

Commission Il focused its discussions on the
experience of several countries and organizations in
the application of ICTs in education. The examples
referred to the organization of local schools and
regional school networks in Finland; projects carried
out by the UNESCO International Research and
Training Centre at Glushkov Institute for Cybernetics
in Kiev (Ukraine) on Internet literacy, creation of
teleteaching networks, promotion of information and
communication technology-based didactic laborato-
ries for lifelong teacher training; the development of
educational computer networks by the Informatics
Centre of Lomonosov Moscow State University; and
the structure of the Local Area Network at Minsk
State University (Belarus). UNESCO was invited to
make known the work and results of the Moscow
Congress at the International Conference on Educa-
tion, to be convened in October 1996 in Geneva,
and to support, in co-operation with other partners,
initiatives aimed at launching an international data-
base of successful, right-scaled projects which give
clear guidelines on teaching and learning methods.
UNESCO was invited to promote, in co-operation
with other partners, much closer international part-
nerships at the school level with regard to their ex-
perience in the use of ICT-based educational mate-
rials.

THEME 4: SOCIAL, ECONOMIC
AND CULTURAL ISSUES

The fourth theme was introduced in the plenary
session by Dr. P. A, Motsoaledi, Minister of Educa-
tion of the Northern Province (South Africa) and Dr.
Heinz-Werner Poelchau, Ministerial Counsellor
(Germany).

Dr. Motsoaledi focused in his keynote speech,
titted The Penetration of New Information Technolo-
gies into Developing Countries: Cultural Hegemony
or Mutual Exchange, on the social, economic and
cultural implications for his Province, one of the most
deprived regions of the country during the apartheid
years, with respect to the introduction and use of
ICTs. While fully aware of the need to accelerate this
process, comparing it to a "revolution within a revo-
lution", he argued, based on concrete facts, that it
raises a number of questions which need to be
looked at from the perspective of ICTs being im-
ported from the West to a developing country. The
inadequate provision of math and science education
at primary and secondary school level, the under-
qualification of matriculating students entering
teacher training colleges, thus preparing to perpetu-
ate the poor standards they themselves worked
under, called for the urgent initiation of a range of
projects using ICTs. The aim was to provide the
reconstruction of education with an adequate infra-
structure. The speaker argued that the introduction
and application of ICTs in education should be seen
as a mutually beneficial exchange between the de-
veloped and developing countries and not as a form
of cultural hegemony. Since all technologies and
inventions bear the imprint of the cultural setting of
the countries of origin, developing countries should
strive towards becoming technology self-sufficient
and not technology dependent in the long run. They
are continuously in danger of being consumers of
foreign culture. That is why the speaker stressed
that the preservation and the nurturing of cultural
values should not be alienated from the production
process and the invention of new technologies. This
is where the positive role of international exchanges
comes in, the conclusion being that. developing
countries should be encouraged to enter into inter-
national co-operation projects in the field of ICTs
which promote development, cultural diversity and
democracy.

The second speaker, Dr. Poelchau, although
representing a developed country, placed the issues
under discussion in a wider context. In his speech,
New Information Technologies as a Challenge for
General Education and Vocational Training:
Chances for International Co-operation from the
point of view of the Federal Republic of Germany, he
referred to the rapid developments in the field of new
technologies and to the multifacetted challenges the
latter pose for society, in an attempt to answer
whether ICTs can provide solutions to ever growing
and diversifying social needs. In an increasingly
interconnected world, he stressed the central role
that ICTs can play in disseminating information and
knowledge, in promoting economic development, in
safeguarding cultural identity and ensuring individual
wellbeing. Like the preceding speaker, he warned
that a misuse of ICTs might further widen the exist-
ing gap between developed and developing coun-
tries, between the so-called information-rich and
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information-poor, and argued, therefore, in favour of
expanding international co-operation in the field.
This phenomenon calls for appropriate educational
policies and concerted action at national, regional
and world levels. Such policies would help to over-
come social disparities, ensure wide access and
equal opportunities. The speaker outlined the ac-
tions in the economic and social spheres taken by
Germany over the past decade in order to ensure
the transition from an industrial to an information
society, leading to a 50 per cent increase in the
number of jobs in the information processing sector.
This has been made possible following the adoption
of new educational policies in the mid-80s aimed at
encouraging the use of ICTs in general education
and vocational training and attracting the participa-
tion of private companies in the development of
educational software and training programmes. By
way of conclusion, the speaker suggested that inter-
national forums be set up for exchanges of experi-
ences in the use of ICTs, inviting UNESCO to launch
such an initiative.

The debates in Commission | continued some
of the issues raised in the two keynote speeches. An
interesting presentation was made concerning the
application of scientific films in education using a
compact interactive video disk, a project developed
by the Austrian Federal Institute for Scientific Film.
The opinion was expressed that the multimedia
encyclopedias allow learners to study independently
but they cannot replace the traditional teacher-
student interface. The new curricula using ICTs
should not be based only on the latest products,
they should incorporate the resources existing in
archives. Educational institutions and companies
producing educational software should co-operate
more closely. In this respect a proposal was made
that UNESCO should coordinate at international
level an appropriate mechanism which should facili-
tate the acquisition of educational software, regulate
its legal use and ensure a market specially targeted
at schools. Another presentation referred to the
introduction and use of ICTs in the teaching of the
humanities, stress being placed on the need for
universities to find adequate solutions to the com-
puterization of these disciplines. A major concern
would be to make better known the specific nature of
the humanities, a prerequisite for a successful defi-
nition of the role and place of new technologies in
education in a longer perspective. The new informa-
tion environment fully meets the most urgent re-
quirements concerning the teaching and learning of
the humanities. The expanding informatization of the
educational process in these disciplines calls for the
elaboration of new strategies so as to ensure stu-
dents wider access to the knowledge and informa-
tion imparted by teachers. Information self-
sufficiency and information freedom are two major
objectives to be pursued in university-level educa-
tion. The importance of preserving and nurturing
human values in the teaching of natural and exact
sciences, as well as of engineering-technical sub-
jects was stressed.

In Commission |l discussions focused on is-
sues related to the methodology and market for
interactive media used in distance education from
the viewpoint of a commercial publisher. A clear-cut
distinction was made between products for collective

versus individual use and those used in real time
versus local or asynchronous mode. It was shown
that multi-target applications on today's market may
be overtaken by finely targeted products for very
specific educational use. A clear commercial strat-
egy is needed before a company can invest in mul-
timedia production. The new technologies may be-
come important factors of industry growth but on
condition that they are accepted by the market. Real
progress could be achieved by countries if they
agreed to develop multilingual applications and con-
sequently share resources, each specializing in a
particular area. An issue high on the agenda, particu-
larly of Eastern and Central European countries is
the development of educational networking. Such
networks are considered as the only possibility to
overcome the information and organization margi-
nalization of their educational and research institu-
tions, the difficulties to publish and disseminate
ideas and results, as well as to ensure the integra-
tion of these countries into the world community.
The results of an interesting project, developed by
the Conservatoire National des Arts et Métiers
(France), in the field of distance education courses
for adults were presented, which uses the on-line
versus local approach and individual versus collec-
tive self-learning. However, a hybrid of on-line and
local delivery was seen to be generally most appro-
priate. Self-learning is typically supplemented by real
time telecommunication links to remote video pres-
entations and student discussion meetings. An
analysis was made of the impact of the development
of informatics and of new information technologies
on the socio-economic and technical-scientific de-
velopment of society. Two recommendations were
made to UNESCO: to draw the attention of the world
community to copyright problems in respect of edu-
cational programmes and to organize workshops for
African countries in particular, aimed at ensuring a
wider use of educational software.

The debates in Commission Il touched on
such issues as the development of distance educa-
tion in certain Latin American and Caribbean coun-
tries, as well as the current status of international co-
operation in this domain, with particular reference to
UNA-CRESALC projects. Stress was laid both on
the organizational and technological progress
achieved in this field and on the main problems fac-
ing distance education in the region, the latter includ-
ing high dropout rates (about 90%); lack of policy
continuity; low interaction between students and
teachers; obsolescence of materials; and scarcity of
staff development programmes. In order to deal
successfully with the above problems, international
co-operation, both inside and outside the region, is
particularly important. The analysis of the develop-
ment of distance education in Latin American and
Caribbean countries ended with several recommen-
dations addressed to developing countries and
countries in transition. A project, entitled Interna-
tional Visual Communications, run by InterNews, a
nongovernmental organization, which was designed
to meet the educational needs of the hearing-
impaired (200 million members), pointed to the par-
ticular opportunities that ICTs (especially, visual
communication) create in this field and the need that
the traditional educational policies with respect to the
education of the hearing-impaired be changed. This
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process would not only respond to the requirements
of this community but would also enrich the common
educational and cultural heritage. A case from Zaire
drew attention to the fact that the developing coun-
tries should not be left out of the "information revolu-
tion". Emphasis was placed on the need for the de-
velopment of appropriate educational policies with
regard to the purchase and use of computers for
educational purposes, as well as for the protection of
intellectual property rights. An appeal was made to
UNESCO to assist in this respect.

THEME 5: EDUCATIONAL POLICIES

The fifth theme was introduced in the plenary
session by Professor José A. Valente, Universidade
Estadual de Campinas (Brazil) and Professor
Tjeerd Plomp, University of Twente (The Nether-
lands).

In his keynote speech, The Role of Computers
in Education: Achievement and Comprehension,
Professor Valente started from the assumption that
in most cases educational processes are restricted
to asking students to do various activities, which
they can, or cannot, do successfully. However, the
fact that they may be able to accomplish these ac-
tivities does not mean that these students necessar-
ily comprehend what they have done. To substanti-
ate his arguments, the speaker referred to the dis-
tinction, made by Piaget, between achievement with
success (savoir faire) and the comprehension of
what is achieved, according to which the passage
from the level of achievement to the level of com-
prehension is being done thanks to the grasp of
consciousness. This passage requires the transfor-
mation of action schemes into notions and opera-
tions. With the computer, the student can do lots of
activities and achieve them successfully. However,
depending on the type of software used, and the
teacher's involvement in the computer activity, the
student may, or may not, understand what he/she
has accomplished. This is the case when the stu-
dent uses a tutorial or many multimedia software.
The speaker stressed the need for a new approach,
one that encourages students to engage in a pro-
gramming activity that demands different actions
which can create the conditions for comprehending
what he/she is doing. This process of programming
can be seen as a cycle consisting of description-
execution-reflection-debugging-description. In this
cycle, "debugging" constitutes a unique opportunity
for the student to construct his/her knowledge and
understand what he/she is doing. Programming, the
speaker argued in conclusion, is an opportunity to
engage in the passage from achievement to com-
prehension, as it involves certain actions which are
essential for the development of important skills that
are not often present in the educational process
today, nor in many types of educational software.

The second keynote speech, New Approaches
Needed to Teaching, Learning and the Use of Infor-
mation and Communication Technologies in Educa-
fion, introduced by Professor Plomp, centred on the
new challenges facing society, in general and all the
actors involved in the education process, in particu-
lar, as a result of the impact of the use of ICTs in
education. One major challenge the educational
system faces today is to prepare individuals to cope
successfully with the change from an industrial to an

information society. Other challenges refer to the
capability of educational systems (i) to find solutions
to the social, cultural and economic problems of the
society; (ii) to ensure individualized and flexible
training, suited to specific needs, as the growing
individualization in and diversification of society call
for new approaches to education; (iii) to provide
opportunities for lifelong learning and new demands
for learning, since the guarantee for open and equal
access to education for everybody is, under the
current circumstances, becoming almost unafford-
able. Immediate objectives, to be pursued by educa-
tional systems, such as managing large amounts of
information, developing learning strategies to facili-
tate effective learning and assuring that all citizens
are skillful in assessing, selecting and dealing with
information are considered of critical importance.
The speaker argued in favour of a new balance
between a teacher-oriented and a student-oriented
process, with much more emphasis to be given to
the latter. He pointed that ICTs provide a means to
instrument such revolutionary changes called for by
the transition to an information society. The solution
proposed was that today's schools and teacher
training institutes should design programmes provid-
ing bridges from "old" to "new" definitions of educa-
tion. Their main focus shouid be to generate and
support "emergent practices", with ICTs as a me-
dium, in order to prepare both students and teachers
for their new roles in an information society.
Commission | focused its debates on current
policies regarding the use of ICTs in several coun-
tries. For example, in France, the Ministry of Educa-
tion has launched a number of initiatives aimed at
modernizing educational management in schools;
introducing relevant ICTs in technical and vocational
training; ensuring the use of ICTs as a teaching aid
in various subjects; expanding the use of ICTs in
secondary schools by connecting them to Internet;
and, last but not least, providing access for students
to computers. Inter-school networking and twinning
with secondary schools in other countries have also
been developed. Leading schools which have put
into practice ICT-based systems and programmes
should be encouraged to make their resources
available to other schools. Stress was laid on the
importance of pre- and in-service teacher training
programmes as teachers should play a pioneering
role as far as the application of ICTs in education is
concerned. Another case presented a programme
developed by the Norwegian Ministry of Education,
Research and Church Affairs for the 1996-1999
period designed to promote the use of ICTs at all
educational levels. The programme pointed to the
need of upgrading teacher skills in the use of infor-
mation technologies and to the increasing role of
distance education in teacher training. The experi-
ence acquired over a 25-year period showed that the
main obstacles to the widespread use of ICTs in
education had been the lack of computers, of a cur-
riculum adjusted to their use and of adequate
teacher education. While technology is no longer a
problem and efforts have been made by most coun-
tries aimed at upgrading curricula, difficulties still
persist in teacher education, a serious problem be-
ing the lack of funding for teacher training courses.
In this context, distance education is seen as playing
an important role. It was noted, however, that even
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the most sophisticated technology can never substi-
tute the human factor, the face-to-face contact be-
tween a teacher and a student. Other issues dis-
cussed touched on the importance of elaborating a
more clear classification and terminology in the field
of [CTs and the need to promote a wide range of
research on the effective use of ICTs.

Commission [l began its debates with the
presentation of a project carried out by IBM-CLIE
(Centro Latinoamericano de Investigacién en Educa-
cién), a research centre in Mexico, on the develop-
ment of educational tools and approaches meant to
prepare students to better cope with the new chal-
lenges they will face in a society rapidly transformed
by information technology. Skills in knowledge navi-
gation, new learning culture and role transformation
are acquired through education based on the Gene-
sis concept which stresses the development of
imagination, initiative, observation and flexibility.
This concept has been introduced in the curricula of
about 1,500 schools in several Latin American
countries, through the use of specialized microcom-
puter-based software modules developed by IBE-
CLIE. An extension of the programme, called Quo-
rum, employs networking in the region to provide a
"knowledge production space” enabiing children to
co-operate in building conceptual knowledge maps.
A case from Slovakia stressed a major problem
facing Central and Eastern European countries,
namely the so called double "brain drain" phenome-
non, as it involves, on the one hand, students
choosing to study in neighbouring countries and, on
the other, graduates emigrating abroad. In order to
minimize the effects of this phenomenon, the Slovak
Technical University has developed policies in-
tended to upgrade the information infrastructure, to
encourage the study of all subjects in English as the
latter is the dominant language of technology, to
promote the international recoghition of its diplomas,
as well as to expand co-operation with Western
countries. Three areas for further discussion were
identified: (i) the Internet as a potential promoter or
destroyer of cultural and linguistic diversity; (i) the
meaning of the "knowledge-based society” and the
role of schools in bringing it about; and (iii) problems
of access to information networks, particularly for
rural areas. The SchoolNet project, sponsored by
the ten provincial education ministries and the fed-
eral government of Canada, aims to link all 16,500
schools in the country to the Internet by
1997 Besides its pedagogical objectives, as it is
designed to help teachers acquire the necessary
skills to use technology in the classroom, SchoolNet
hopes to strengthen communications and sharing
among teachers who are scattered across the coun-
try. International co-operation, ~and particularly
UNESCO's support, was considered to be very im-
portant in the preservation and dissemination of
cultures and languages in an information society. A
proposal was made that an international coding
scheme for the content of databases and telematics
applications be adopted. -

The discussions in Commission Ill particularly
wide-ranging in coverage of issues and in express-
ing a broad diversity of opinions. One opinion voiced
the concern that ICTs should not dictate educational
policy. Without denying the positive role of the new
technologies, attention was drawn to the negative

aspects of an endless thirst for information, a kind of
“infomania”. The problems faced by developing and
least developed countries were particularly stressed:
lack of political will and financial resources neces-
sary for the development of ICTs; shortage of teach-
ers; too small and widespread projects not backed
by sound research and evaluation; not enough dis-
tance education curricula; lack of infrastructure, such
as electricity and telecommunications; limited ac-
cess to ICTs (technologies are accessible only in
towns whereas the majority of the population live in
rural areas); software inappropriate to cultural envi-
ronment; software piracy. It was noted that instead
of narrowing the gap between developed and devel-
oping countries in the field of ICTs, as recom-
mended at the first UNESCO Congress, an opposite
trend has been taking place. It was therefore pro-
posed that associations of participating institutions
be created at regional level, in which some members
would act as "centres of excellence". Another issue
centred on the need for research into students' con-
cepts and attitudes to technology so as to train tech-
nologically aware and innovative youth capable of
coping with the challenges of the twenty-first cen-
tury. Several recommendations were made to
UNESCO: (i) to assist African countries to formulate
intellectual property legislation with a view to protect-
ing the rights of African programmers; (ii) to set up a
network of special teacher training centres in Africa;
(iii) to help establish a database of ICT projects as
an aid to policy advisors; (iv) to monitor the creation
of an international network of women specialists in
ICTs and to pay increased attention in its future
action to gender-related information technology
issues.

THEME 6: INTERNATIONAL CO-OPERATION

The sixth theme was introduced in the plenary
session by Mr. Henrikas Yushkiavitshus, Assistant
Director-General for Communication, Information
and Informatics of UNESCO, Professor Armando
Rocha Trindade, President, International Council for
Distance Education (Portugal) and Mr. Wim Jansen,
Task Force Educational Software and Muitimedia
(European Commission).

In his keynote speech, Mr. Yushkiavitshus
gave a comprehensive outline of UNESCO's pro-
gramme activities in the field of new information and
communication technologies in the broader context
of the emerging information society, of which both
informatics and education are major building blocks.
The speaker stressed that although the economic
and commercial interests are the main driving force
behind the building of the information superhigh-
ways, the development of education, culture and
science as distinct and integral parts of human civili-
zation cannot be left totally to the control of market
forces. As an intergovernmental organization,
UNESCO is concerned with ensuring access to the
new technologies to its Member States, particularly
to developing countries in order to reduce the gap
between the "haves" and "have-nots". With the ad-
vent of the information age, learning is increasingly
becoming a lifefong requirement giving individuals
the possibility to be better equipped with the ever
more diverse knowledge and skills characterizing an
information society. In the field of education, infor-
mation technologies can complement traditional
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educational methods and enable educational sys-
tems to adapt to different learning and training
needs of societies. New tools such as interactive TV,
computer simulation, telematics and teleconferenc-
ing provide an unparalieled opportunity to "reach the
unreached" and to make lifelong education for all
feasible, especially for learners for whom access is
limited by time and space, age, or socio-cultural
environment. As no country or even group of coun-
tries can hope to solve problems related to educa-
tion and the information society single-handed, in-
ternational co-operation is seen as a necessity and
UNESCO is called to play the catalyst role in this
process, in keeping with the ideals enshrined in its
Constitution.  Several actions undertaken by
UNESCO aimed at expanding international dialogue
in this area were mentioned such as a series of pilot
projects, developed in co-operation with the Interna-
tional Telecommunication Union, on the educational
application of interactive television in various devel-
oping countries (India, Mexico, Morocco); INFOR-
MAFRICA, a programme launched in 1990 designed
to help African countries to introduce informatics in
their educational systems; or the Regiona! Informat-
ics Network for Africa project, carried out by the
Intergovernmental  Informatics  Programme  of
UNESCO. UNESCO's efforts in the promotion and
defence of copyright and intellectual property rights
were also stressed.

The second speaker, Professor Trindade
placed emphasis in his speech, /nternational Co-
operation in Open and Distance Learning, on the
increasing role of distance and open education in an
information society. While admitting that certain skills
and a number of subject matters cannot be taught to
isolated users studying at home, even if linked to the
teaching system by the most sophisticated tele-
communications network, he argued that educa-
tional institutions should adopt a ‘mixed-mode"
model of operation. This solution would ensure the
necessary flexibility in the teaching and learning of
various disciplines as it allows a balanced combina-
tion of face-to-face interaction and distance learning
approaches. The speaker further added that al-
though a mixed-mode model of operation is not
formally adopted, institutional co-operation between
distance teaching systems and conventional ones,
belonging to the same linguistic and cultural area,
always bear fruit. International co-operation in sci-
entific and methodological research, exchanges of
academic staff members are both profitable and
motivating for all parties involved. The distance
learning approach has been used successfully in
vocational training, either in the initial stage or as
continuing, lifelong training. Unfortunately, in spite of
the diversity of organizations and institutions offering
open and distance learning services and products,
there is not yet a structured market in the field. This
makes certain services and products very expensive
for the current individual end-user when they are
provided by private operators. The speaker men-
tioned another deterrent factor, namely the fact that
continuing education has not been yet recognized as
an individual and social right , which prevents the
underprivileged categories of users from access to
its benefits on a permanent basis. He concluded,
however, on an optimistic note, reiterating the idea
expressed by the previous speaker, that interna-

tional co-operation is of paramount importance to
pool experiences, to reduce costs, to create syner-
gies and economies of scale. Intergovernmental and
nongovernmental organizations such as UNESCO
and the International Council for Distance Education
should join their efforts and pursue common strate-
gies in order to improve, democratize and reinforce
education and training opportunities all over the
world.

Mr. Jansen made a presentation of the Euro-
pean Commission's Task Force Multimedia Educa-
tional Software and of its main goals. The latter can
be summed up as follows: (i) to identify the most
appropriate R&D activities; and (ii) to promote the
use of multimedia in education and training at ali
levels on-line and off-line. These goals have been
set in order to better respond to the increase and
diversification of the education and training needs
that are developing as a result of the emerging in-
formation society, to upgrade and strengthen Euro-
pean industry by improving provision of high quality
training material, and to enable companies, in par-
ticular small- and medium-size ones, to open future
markets. The Task Force is seen to make a major
contribution to increasing European employment,
economic and social cohesion, by respecting cultural
diversity, and bringing sustainable services to the
citizen. In a world of growing competition, notably
from the USA, European countries should strive to
create major opportunities and benefits for a quickly
expanding home market, which in turn requests
further research to develop the next generation of
products and services, and to train a better skilled
workforce at lower cost. All these actions are aimed
at preparing the individual to better cope with the
new challenges of the information society. Various
programmes such as Socrates and Leonardo da
Vinci have been developed to stimulate research
efforts through co-operation.

The debates in Commission | covered a pres-
entation of the aims and objectives of the Interna-
tional Federation for Information Processing (IFIP),
its relations with UNESCO and the International
Council of Scientific Unions (ICSU). The presenta-
tion was followed by a briefing on the history of
computer processing and the objectives of using
computers in teaching and on the activities of IFIP's
Technical Committee on Education (TC 3). The
importance of using computers in curricula, stimulat-
ing computer-based learning and of producing in-
formation on teaching strategies was stressed. In
this connection, mention was made of an IFIP publi-
cation on the pedagogical and psychological impact
of information technologies, as well as of a modular
curriculum for secondary school using ICTs. Another
presentation concerned the impact of new tech-
nologies in the schools of Europe and the G7 na-
tions, particularly in Canada, France and the UK,
which introduced information technologies in na-
tional curricula. Statistics show that there are a lot of
disparities among countries with regard to the num-
ber of microcomputers, percentage of primary and
secondary schools with one or more computers and
student/computer ratio. The importance of adequate
teacher fraining programmes using ICTs was
stressed, to enable teachers to make effective use
of information technologies and thus to improve the
quality of the educational process. A suggestion was
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made that an inter-governmental programme for the
legal support of distance education be established to
ensure state licence, as well as accreditation at
national and international levels. Such a programme
should also deal with legal protection against dis-
crimination.

The debates in Commission |l referred particu-
larly to the need for policy- and decision-makers to
redefine the mission of the school in a fast changing
society under the impact ICTs. They are confronted
with problems of adapting their educational systems
and, consequently, curricula and teaching methods,
so as to better respond to the emerging needs of an
information society and facilitate insertion into the
socio-economic sphere. Experience shows that ICTs
play a decisive role in increasing the efficiency of the
teaching/learning process and the adaptation capac-
ity of educational strategies to the real demands of
society. However, in a world of highly diverse edu-
cational systems, a prerequisite for the success of
these changes is that they should take into account
national specificities. Emphasis was placed on the
need to promote education throughout life as knowl-
edge and information acquired in school become
rapidly obsolete. It was shown that teachers will play
new roles as a result of the application of ICTs as
present-day societies witness a shift from a mass
educational to a partially individualized, "custom-
tailored", process. A proposal, titted A Global Net-
work for Teacher Tele-Training, continued some of
the issues earlier discussed. It indicates plans for
setting up a Global Teachers' Network Service Or-
ganization (GTNSO), which would provide a platform
for the design, development and distribution of
courses relating to technology in education for
teachers throughout the world. The courses, as well
as other communication and information services,
would be made available via the Internet. With the
rapid advances in technology, it is difficult for the
existing pre- and in-service teacher training systems
to keep pace with the innovations in teaching meth-
ods and practice. Participants suggested that the
proposal be included in the recommendations of the
Congress.

Commission |Il centred its debates on the re-
sults of some projects aimed at expanding interna-
tional co-operation in the use of ICTs in education.
One such project, developed in the Russian Federa-
tion, referred to the creation of a telecommunication
infrastructure for science and education. The pres-
entation was accompanied by an on-line demonstra-
tion between two Russian cities, Moscow and No-
vosibirsk. Attention was drawn to the importance of
extending economic support for the introduction and
application of ICTs in education, research and de-
velopment, especially in countries undergoing tran-
sition. Telematics creates new possibilities for rein-
forcing co-operation between countries members of
the Commonwealth of Independent States. In this
context a proposal was made for the establishment
in Moscow of a UNESCO Institute on Educational
Policy and New Information Technologies, which
would foster international co-operation in the use of
ICTs in the region. Another presentation, expressing
the viewpoint of the Economic Development Institute
of the World Bank, stressed the fact that it is not only
information technology that is changing. Many
countries are undergoing both economic and political

transitions, which bring with them enormous de-
mands for knowledge, not just from students, but
also from the public at large. Much of this demand is
for knowledge that is built on the experience of other
countries. The major problem for international or-
ganizations, such as UNESCO and the World Bank,
is how to increase the chances for knowledge to
flow, not from the rich to the poor, but among na-
tions and individuals as information equals. The
continuing global effort to reduce poverty through
sustainable and equitable development should be at
the centre of concerns for equitable access to tech-
nologies and the knowledge they carry. Govern-
ments play a key role in ensuring equity and in pro-
viding those public goods, such as education, that
enable individuals to share in the benefits of growth.
The importance of international partnership pro-
grammes was emphasized with a view to avoiding
duplication of effort and costly mistakes. Several
initiatives at the world level were mentioned, such as
the Economic Commission for Africa's programme
for telecommunications development, USAID's Le-
land Initiative to build Internet access in Africa, the
World Bank's INFODEV programme in which both
the Bank and the private sector are co-operating to
improve telecommunications policies and applica-
tions, or the pilot project launched by the Economic
Development Institute of the World Bank to establish
international Internet networks in the former Soviet
Union.

WORKSHOPS

In addition to the plenary and commission
sessions, twelve workshops were organized on 4
and 5 July 1896 on the following topics: Information
Superhighways and Education; The Psychological-
Pedagogical Impact and the Medical Consequences
of the Application of Modern Information and Com-
munication Technologies, The Software Environ-
ment - A Perspective for Effective Involvement;
Transfer of Knowledge and Skills through Informa-
tion and Communication Technologies; National
Policies - Transfer of Technologies, Individual Dis-
tance Training; Analysis of UNESCO/IFIP Docu-
ments published in 1994-1995 (Part I: Informatics for
Secondary Education -A Curriculum for Schools;
Part Il A Modular Curriculum in Computer Science);
Logics, Informatics and Education; Information
Technologies and Humanities Education; Develop-
ment of Pre-University Education via Modern Infor-
mation Technologies and Methods; Medicine: New
Approaches to Knowledge Acquisition and Im-
provement; and Forming Integrated World Data
Bases and Knowledge about Planets of the Solar
System and Their Use in Research and Education.
The workshops were chaired by leading experts,
academics and researchers, such as David Walker
(United Kingdom); Peter Waker (South Africa); Alain
Meyer (France); Tom van Weert (The Netherlands),
Harald Schiitz (Germany); K. K. Kolin; Yury N. Afa-
nasiev and Alexei L. Semenov (Russian Federa-
tion). .
A number of recommendations made by par-
ticipants in the workshops were included in the
Declaration and Recommendations of the Congress.
The issues discussed are covered in depth in the
Congress proceedings to be published.
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CLOSING SESSION

Academician Yury L. Ershov and Professor Jef
Moonen, Co-Chairpersons of the International Pro-
gramme Committee of the Congress, took the floor
to present a summary of their personal views on the
discussions having taken place during the Congress,
stressing the increasing role ICTs play in all educa-
tional systems today and the need for national gov-
ernments to develop adequate educational policies
and programmes on their implementation. The views
of both speakers converged in stressing that the
success of the policies aimed at expanding access
to, and the use of, ICTs in education depends to a
great extent on an improved coordination of the
efforts made by various international organizations,
UNESCO playing a unique role in strengthening
international co-operation in this field.

Mr. lvan Stanchev, Workshop Programme Co-
ordinator, reported on the results of the twelve work-
shops. The topics of the workshops were related to
the six major themes of the Congress. He stressed
the wide coverage of the issues discussed, the di-
versity of opinions expressed and the large number
of proposals which would be included in the recom-
mendations of the Congress. More than 200 partici-
pants presented papers and took part in the de-
bates. The main conclusions resulting from the dis-
cussions were the following: (i) ICTs lead to new
forms of learning, such as open and distance edu-
cation, individualized training, which complement the
traditional system; (ii) teachers and trainers should
be trained properly to use the new technologies
through well-developed and flexible pre- and in-
service teacher training programmes; (iii) there
should be a closer co-operation between educators
as |CT users and technology developers, with a view
to broadening the access to network connection
between teachers, schools and higher education
institutions and providing a full multimedia platform:
(iv) ICTs are recognized as a powerful tool for
changing the educational systems of developing
countries and countries in transition; (v) ICTs are
also changing the cultural perception of the learning
process and are leading to more individual-oriented
education and training; (vi) governmental support is
needed for the communication networks to be used
by educational institutions, especially in developing
countries and countries in transition; (vii) the need to
establish a real functioning system for international
co-operation between teachers and for UNESCO to
play an important role by encouraging supporting the
internationalization of information and curricula ex-
change in the area of teaching the basics of ICTs.

Then followed the oral reports on the work of
the three commissions. Ms Katerina Martcheva,
President of Commission |, gave an overview of the
discussions which had taken place in the Commis-
sion. She emphasized the high interest of partici-
pants - decision-makers, academics, researchers, in
the topics discussed, as demonstrated by the big
number of recommendations made. The issues
discussed included an analysis of the latest devel-
opments in the field of ICTs and the best ap-
proaches to the latter's introduction in curricula, of
the trends and experiences in the application of ICTs
in educational systems, as well as the results ob-

tained at national, regional and international levels.
The proposals put forth by participants, while em-
phasizing the important role of ICTs, voiced concern
for the preservation of the social, cultural and lin-
guistic diversity.

Mr. Gerald McConaghy, Rapporteur of Com-
mission ll, took the floor. He stressed the large rep-
resentation from many countries and the variety of
views expressed. He summarized the main issues
discussed at length, such as the importance of pro-
moting and enriching culture and language through
the use of new technologies and the Internet; the
provision of equal opportunities in access to com-
puters and the Internet; the important role of teacher
training, particularly as it relates to the use of tech-
nology as part of the teaching experience and meth-
odology; the need for the sharing of information, of
various models that have been used, of pro-
grammes; and, last but not least, the need for closer
co-operation between education and industry
through the development of partnership schemes.
He underlined the common interest all participants
shared in trying to promote ICTs as an important tool
to help young people learn.

Mr. Alexei M. Dovgyalio, Vice-President of
Commission Ill, made a summary of the resuits of
his commission. He stressed that distance education
was given particular attention in the discussions and
many recommendations were made in this respect,
especially from the perspective of the needs of de-
veloping countries and countries in transition. A
proposal made by the Russian participants and sup-
ported by the rest of participants to be included in
the Recommendations of the Congress referred to
the creation in Moscow of a UNESCO Institute for
information technologies in education, which should
focus its attention, among others, on scientific ex-
pertise of short-term forecasts in the field of new
information technologies in education.

Mr. John Foster, Rapporteur-General of the
Congress, then summarized the results of the Con-
gress, the general conclusions, recommendations
and suggestions for action drawn up by participants
during the Congress.

The President of the Congress requested par-
ticipants to adopt the Declaration and the Recom-
mendations, mentioning that the final text will include
all the recommendations made during commissions
and workshops.

Mr. Colin N. Power, Assistant Director-General
for Education of UNESCO, addressed the audience
recapitulating on the work of the Congress and as-
sured participants that their recommendations would
be taken into account insofar as possible in the Or-
ganization's future programme, especially those
concerning the strengthening of national, regional
and international co-operation.

Mr. Viktor A. Sadovnichy, Rector of Lomonosov
Moscow State University, took the floor on behalf of
the host institution. He stressed the role of interna-
fional co-operation and exchanges in promoting the
use of, and research on, ICTs in education.

Mr. Vladimir G. Kinelev, President of the Cen-
gress, thanked participants for their contribution to
the success of the debates and declared the Con-
gress closed.
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REPORT

UNESCO'S MAIN ACTIVITIES
IN THE FIELD OF EDUCATION AND INFORMATICS AFTER
THE FIRST INTERNATIONAL CONGRESS ON EDUCATION AND INFORMATICS

INTRODUCTION

The purpose of this document is to provide an overview of UNESCO's activities carried out after the
First International Congress on Education and Informatics held in Paris in 1989. In line with its recommen-
dations, the Organization's activities have focused on the promotion of international cooperation in the appli-
cation of new information technologies in education and training with the aim to alleviate educational dis-
parities within and between the countries, improve the management system of education and to broader ac-
cess to various types and forms of education and training within the context of a future complex learning
society.

This concern was reflected in UNESCQ's Third Medium-Term Plan (28 C/4) for 1990-1995, which
stressed the need for cooperation -with inter-governmental and non-governmental organizations to promote
the use of the new information and communication technologies in education. Based on the Third Medium-
Term Plan, the subsequent Approved Programme and Budget for 1990-1991, 1992-1993 and 7994-1995
foresaw national and regional activities which were carried out within the framework of the Organization's
Regular Programme, Participation Programme and extra-budgetary operational projects. The Regular Pro-
gramme activities consist of the organization of seminars, research, publications, promotion of networks and
pilot projects. Assistance is also provided to Member States in the planning, implementation and consolida-
tion of national and regional projects through extra-budgetary operational projects. Within the Participation
Programme, contributions are also made to national activities in informatics and education through consul-
tancy services, purchase of equipment, fellowships and study grants.

While these three programmes constitute the main modalities for the promotion of information tech-
nologies in education, it is important to single out the Intergovernmental Informatics Programme(lIP) which
UNESCO's General Conference created in 1985. In order to meet the challenge posed by the widening gap
between the developing and developed countries, the IIP has centred its development objectives around the
valorization of human resources for informatics and through informatics, the main areas of activities being
the training of specialists, teachers and informatics users, the promotion of informatics networks, the devel-
opment of software, research and development and the development of policies and strategies in informat-
ics. From 1988 to 1995, more than 180 projects were carried out within the framework of lIP.

The present report focuses on the main activities in the broad field of education and informatics initi-
ated by UNESCO in close cooperation with related NGO's, IGO's, Aid agencies and professional associa-
tions. The activities are presented under the following five categories:

(i) The introduction of information technologies in schools, universities and in instittjites of non-formal
education Information technologies as a subject matter, as a main or support learning tool

(i) Information technologies and the role of teachers

Awareness raising, training of teachers in the use of information technologies at school, development
of educational software

(iii) Development of informatics in education

Development of educational software, training of experts and users, promotion of networks and coop-
eration schemes, policies and research, socio-cultural considerations

(iv) Information technologies as a tool for educational management. Use of informatics for educational
statistics, management and administration in the educational system

(v) Information technologies for the development of distance and open learning the use of information
technologies as instructional methods or means of communication for student support.

(I) THE INTRODUCTION OF INFORMATION
TECHNOLOGIES IN SCHOOLS, UNIVERSITIES
AND INSTITUTES OF NON-FORMAL EDUCATION

DEVELOPMENT PROJECTS

A project on the introduction of informatics into
a national education system in Syria was carried out
with the aim of developing a computer education
programme in secondary education. Four Informat-
ics Teacher Training Centres were established and
120 teachers were trained to be responsible for
teaching computer science as a subject in secon-
dary school. As many as 5,500 students in 14 pilot

schools were involved in the training process.

in Bulgaria, a national Research centre for
Educational Informatics was established within the
framework of a project on the introduction of infor-
matics in education of children in Bulgaria. The cen-
tre serves as a focal point for all national activities
related to the application of advanced information
technology to children's education and promotes
research, exchanges and training in methods and
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techniques for introducing informatics into the edu-
cation of children. The project outputs were aware-
ness of the introduction of computers and related
tools into the process of education and education of
teachers; development of research, adaptation of
training systems; implementation of new methods
and new tools - hardware, software, videoware etc.;
establishment of a system of scientific and technical
publications and information ‘bulletins; exchange of
experience in the above fields.

The project «Development of computer educa-
tion programme in Egypt» was designed to introduce
and teach informatics as a subject of instruction in
secondary school, and to prepare the groundwork
for the use of computers as educational tools in
teaching other subjects as well as in school admini-
stration. More than 3,000 teachers and 20 teacher
trainers were trained and an Educational Software
Development Unit has been set up.

The REDALC Project {Support to Telematic
Academic Networks for Research and leaching in
Higher Education, Science and Technology in Latin
America and the Caribbean) is executed by the
UNESCO Office in Caracas,(CRESALC) in coopera-
tion with the Latin Union, the Foundation for Net-
works and Development (FUNREDES) and the sup-
port of the Commission of the European Union. The
main products of this project are:

e Inventory of information and communication
systems for higher education and scientific and
technological development in Latin America and the
Caribbean.

e Methodology for the evaluation of academic
information and communication systems.

¢ Methodology for the development of aca-
demic networks in higher education, science and
technology in developing countries.

e Methodology for the creation and develop-
ment of virtual communities and interest groups in
the academic world for research, teaching and co-
operative work. The Project "Quality and Technology
in Higher Education in Latin America and the Carib-
bean ", as a follow-up of the REDALC Project and
Network for the improvement of quality in higher
education, was carried out by CRESALC between
1986 and 1989. The main products of the Quality
and Technology project are two books published by
CRESALC and four regional and sub-regional train-
ing workshops. (See Sections Publications and
Training activities).

UNITWIN/ UNESCO Chair Programme

An innovative approach to the transfer of
knowledge. Following the decision of the 26th Ses-
sion of the General Conference of UNESCO, the
UNITWIN/UNESCO Chair Programme was estab-
lished with the aim to assist in the institutional devel-
opment of higher education in the world and to pro-
mote rapid transfer of knowledge by developing
university networking and linking arrangements
among institutions. The programme lays special
emphasis on co-operation among higher education
institutions in the developing world and encourage
networking at sub-regional, regional and inter-
regional level. Focusing on graduate studies and
research, the programme promotes visiting profes-
sorships and covers a wide range of fields: sustain-
able development, environmental and population

issues, science and technology, social and human
sciences' peace, democracy, human rights, the edu-
cational sciences, culture, communication. In Latin
America, there is a UNITWIN Network of UNESCO
Chairs on new technologies of information and
communication in distance education for which the
University National Abierta in Venezuela is the focal
point in collaboration with UNESCO Office in Cara-
cas .

3 UNESCO Chairs are established:

e UNESCO Chair in Information Technology,
Universidad de la Habana, co-ordinated by the Uni-
versity of Murcia (Spain ) and the Universidad Na-
cional Autonoma of Mexico

¢ UNESCO Chair in Computer sciences. Uni-
versity of Mauritius

¢ UNESCO Chair in Informatics for the Hu-
manities, Institute of Mathematics and Informatics,
Vilnius. The present Chair organized in 1994/1995 2
basic courses for postgraduate students:

- Informatics for the Humanities (1st level
course) computerized data processing, data bases,
academic and research computer networks.

- Informatics for the Humanities (2nd level
course) image analysis, multimedia systems. Special
courses for developers of telelearning materials in
the field of informatics for the humanities are under
preparation. To support the teaching and research
activities, the Chair had 3 visiting professors, as well
as a number of study tours and fellowships.

Within the framework of the UNESCO Associ-
ated School Project (ASP), a new ASP international
telecommunication pilot project was designed and
conducted on 16 November 1995. Entitied “This is
Our Time" the project involved some 30 schools in
20 countries worldwide and focused on enabling
ASP students to share their ideas about the 50th
Anniversary of the United Nations and UNESCO and
to learn about each other. The pilot project was con-
ceptualized and designed by an ASP school in the
Netherlands and funded from extra-budgetary re-
sources.

Under the project "Promotion of Science and
Mathematics Education through Large-Scale Secon-
dary Teacher Training Using Information and Com-
munication Technologies in Uruguay”, action was
initiated and co-ordinated with OREALC, Santiago,
in 1994-1995. The project activities started in 1995
and will be continued through 1997. It is planned to
use and replicate in the region the experience
gained and results achieved in Uruguay.

In addition, numerous national projects and ac-
tivities have been supported through UNESCO's
Participation Programme including the introduc-
tion/reinforcement of informatics in technical insti-
tutes and universities (Guinea, Sierra Leone, Geor-
gia, Botswana, Republic of Czech , Pakistan, Sao
Tome-et-Principe), the use of informatics and infor-
mation network for educational management
(Seychelles, Fiji , Mongolia, Syria, Regional Africa,
Gambia ), teacher training (West Samoa, The United
Arab Emirates, Saudi Arabia), informatics in secon-
dary education (Tonga, The United Arab Emirates,
Bulgaria, Burundi, Romania), regional meeting on
information technologies and education (Japan),
training  seminar  in educational  technol-
ogyl/informatics (Jordan, Oman, Romania, Togo),
computerization of the world register of university
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studies in Jewish civilization (Israel), training on the
use of UNESCO CDS/ISIS Software (Canada ),
development of computer assisted learning (Turkey),
specialists training (Ukraine).

RESEARCH AND POLICIES

Within the framework of the international pro-
gramme «Children in the information age» a work-
shop Informatics at school today and tomorrow was
organized by the Ministry of Education and Science
of Bulgaria, the Bulgarian Mathematical Society and
UNESCO in Sofia, Bulgaria in November 1994.

Under the project USEIT (Use in Systems of
Education of Information Technologies) and in close
cooperation with the International Association for the
Evaluation of Educational Achievement (IEA), a
survey on the situation and tendencies of the coun-
tries with regard the introduction of informatics in
schools was conducted with the participation of 200
schools in 12 countries

The draft version of an inventory of "Examples
of Secondary School Curricula and Teacher Training
Materials" was prepared in 1995. The teacher train-
ing materials include - among others - programmes
relating to the use of information and communication
technologies for large-scale teacher training.

A sub-regional seminar on the introduction of
informatics in secondary education was organized
by the UNESCO Regional Office in Dakar (BREDA)
in Ouagadougou, July 1989, with the participation of
30 experts from the sub-region in charge of projects
in informatics education. The seminar focused on
the elaboration of national policies for the introduc-
tion of informatics in education and the definition of a
strategy for a progressive and selective introduction
of .informatics as a teaching tool.

A case study on the experience in Ivory Cost of
the introduction of informatics in technical and voca-
tional training was carried out by BREDA. The study
provided some information on the potential and
means for the introduction of informatics in technical
and vocational training.

A sub-regional consultation on the use of mi-
cro-informatics in science and technology education
was organized by BREDA at the Institute de Re-
cherches Mathematiques of the University of Abidjan
(lvory cost) in September 1989 with participation
from Burkina Faso, Cameroon, Mali, Senegal and
Ivory Cost.

The consultation examined five sub-themes:
Programme and methodologies for computer-
assisted learning; Programme and methodologies
for a computer-assisted learning in the area of ap-
plied mathematics; the software available or to be
produced; sub-regional and regional cooperation in
the use of micro-informatics in science and technol-
ogy education. The meeting recommended that
micro-informatics for science and technology be
introduced at senior secondary school level. Appro-
priate software to be produced locally by specialists
in the sub-region based on existing programmes and
manuals were also discussed as a modality for sub-
regional cooperation.

A sub-regional seminar on the introduction of
informatics in technical and vocational training was
organized by BREDA in Dakar in July 1993.

The seminar discussed issues such as the in-

troduction of informatics as both subject and a
learning tool in technical and vocational training and
the maintenance of equipment. Particular interest
was the training of teachers in informatics as a sub-
ject, and the training of other teachers in the use of
computer in the area of specialization. A programme
for the training of trainers ;is well as a specific pro-
gramme for the training in maintenance was sug-
gested. '

TRAINING ACTIVITIES

Regional training workshop for national coordi-
nators of information systems for higher education,
science and technology in Latin America and the
Caribbean, within the framework of the REDALC
Project (Brazil, 1991).

Regional training workshop for users of
telematic networks in higher education and science
and technology institutions in Latin America and the
Caribbean, within the framework of the REDALC
Project (Dominican Republic, 1992).

Sub-regional training workshop for the Andean
sub-region in the use of new information and com-
munication technologies in higher education and
scientific research activities, within the framework of
the REDALC Project (Ecuador, 1993).

Regional Training workshop on Mediatics and
Telematics in the Academic World, in cooperation
with the University of Quebec at Montreal, Canada,
as part of the project "Qualify and Technology in
Higher Education in Latin America and the Carib-
bean " (Venezuela, 1993).

Regional Workshop on Computer as a Teach-
ing Aid in Higher Education (Alexandria, 13-14 Oc-
tober 1990).

PUBLICATIONS

«Informatics  in
(English) published in  the
UNESCO/IFIP cooperation scheme.

«Calidad, Tecnologia y Globalization en la
Educacién Superior” (Quality, Technology and
Globalization in Higher Education”, as part of the
project "Quality and Technology in Higher Education
in Latin America and the Caribbean " (Published by
CRESALC in 1992).

«Una nueva manera de comunicar el cono-
cimiento” (A new way to communicate knowledge),
as part of the project "Quality and Technology in
Higher Education in Latin America and the Carib-
bean" (Published by CRESALC in 1993).

"Present and Prospects of Telematic Academic
Networks in Latin America and the Caribbean ", as
part of the REDALC Project (To be published by
CRESALC in 1986).

As a follow-up action to the International Con-
gress on Education and Informatics held in Paris in
April 1989, a publication entitled The Influence of
Computers and Informatics on Mathematics and the
Teaching as Document no. 44 in the Science and
Technology Education Documents Series in 1992.

A Guide book for the teaching of informatics in
secondary level technical and vocational training
was published by BREDA in 1994. The book de-
scribes some methodologies for the elaboration of
teaching programmes in secondary level technical
and vocational training.

Secondary  Education» -
framework  of
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(ID INFORMATION TECHNOLOGIES AND THE ROLE OF TEACHERS

RESEARCH AND POLICIES

In February 1994, a workshop was organized
in conjunction with the Commission of the Euro-
pean Communities, the University of Twente and
UNESCO under the theme Teacher education and
information and communication technologies: Is-
sues and Experiences for Countries in Transition
(Enschede, The Netherlands ). UNESCO granted
25 fellowships for the participation of specialists
from Central and Eastern Europe. The workshop
examined the use of communication and informa-
tion technologies (CIT) in teacher education in
Europe, and identified cooperative links for further
partnerships among Western, Eastern and Central
European CIT specialists in teacher education.
Following the workshop, the publication Information
technologies in teacher education (English) was
published.

A study entitled "Teacher Education, Open
Learning and the Use of Information Technologies.
An International Perspective" is being finalized
under contract with the Center for Research in
Teacher Education, School of Education, The Open

University.

TRAINING

In Africa, two sub-regional seminars on
teacher training in informatics in technical and vo-
cational training were held: in Harare, Zimbabwe in
May 1993, and in Dakar, Senegal in July 1993. The
major objectives of these meetings were to orien-
tate those responsible for introducing computers
into education towards the locally developed and
produced materials and methodology for the train-
ing of teachers in informatics in order to facilitate
the teaching and learning processes in technical
and vocational institutions. The seminars focused
on teaching informatics as a subject matter, the
pedagogical applications of computers for teaching
various subjects, and caching in computer mainte-
nance.

PUBLICATIONS

Within the series Teacher Education, a hand-
book for teachers Informatics in General Education
was published in 1994 (series No. 3).

(III) DEVELOPMENT OF INFORMATICS IN EDUCATION

DEVELOPMENT PROJECTS

The Programme INFORMAFRICA - Informatics
in the Service of the Development of education in
Africa was created in 1990 with the aim of helping
African countries to introduce advanced technolo-
gies for educational purposes. The activities consist
of training in and through informatics of teaching
staff. management and administrative personnel in
education) training of maintenance personnel that
could take up the responsibility of maintaining the
hardware locally at a relatively low cost rather than
importing expatriates at high costs, training in the
production of educational software at low cost with
the participation of teachers and computers/software
specialists.

INFORMAFRICA has started by a regional
seminar organized by UNESCO within its Priority
Africa Programme and in cooperation with the
Agency for Cultural and Technical Co-operation
(ACCT) in December 1990 in Lome, Togo, with the
participation of 37 African Member-States. The
seminar discussed the policy and strategy of incor-
poration of informatics in education, programmes of
action for research and development, the production
of educational software, maintenance and the prob-
lem of national languages, and the modalities for
inter-African and international cooperation.

Within the framework of INFORMAFRICA,
UNESCO through its Regional Office in Nairobi, has
been involved in the following activities:

Conferences/Seminars/Workshops

¢ An international conference and exhibition on
«Computer-based automation in developing coun-
tries (AUTO-DC '95 )» was held in May 1995 at
Enugu, Nigeria with the participation of 198 experts
from various fields such as educators, researchers,

computer consultants, vendors, computer manag-
ers/directors, planners and users.

e A workshop on informatics education was
held in August 1995 at Ogbomoso, Nigeria with the
participation of teachers from the universities, sec-
ondary schools. Federal Colleges, Ministry of edu-
cation and private sector. The outputs of the work-
shop include recommendations regarding pre-
university education in informatics and curriculum
proposals for the teaching and learning of informat-
ics in Nigerian secondary schools.

e In March 1995, a regional Forum de L'infor-
matique, de la Bureaucratique, des Résuaux et de
I'Electronique (FIBRE 95) was organized by the
Centre National de Développement de l'informatique
(CENADI) in Cameroon, with 237 participants from
the sub-region.

¢ A national workshop for the drafting of cur-
riculum for the teaching and learning of informatics
in secondary schools in Kenya was organized by the
Kenyan National Commission for UNESCO, involv-
ing educators, curriculum developers and informatics
experts.

¢ A National Conference «Computers and Na-
tional Development» was organized by the Com-
puter Association of Nigeria (COAN) in llorin, Nigeria
in May 1894, The Conference brought together 200
participants comprising educators, researchers,
computer consultants, vendors, computer manag-
ers/directors, planners and users from within and
outside Nigeria.

Projects

Under the project «Introduction of Computer
Literacy in Secondary School in Malawi», a survey of
computer courses to be introduced in secondary
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schools was carried out and training modules were
produced. Computer equipment was procured and
training workshops for teachers were organized.
Introduction of the computer courses in selected
secondary schools is expected to start in April 1996.

Research

The Centre des Techniques Informatiques
(CTI) Lome, Togo, undertook a research study on
the introduction of informatics into the education
curriculum at secondary school level in the sub-
region, between December 1994 and March 1995.
The output of the study covered the strategy and
policy for informatics education in secondary
schools.

Training

e A three month training course in Micro in-
formatics maintenance was organized at Yaba Col-
lege of Technology, Nigeria, from September to
November 1995 with the participation of 26 Nigerian
trainees from the public and private sector.

« A «training the trainers» course in informat-
ics was organized at the University of Swaziland in
September 1995 with the participation of teachers
from the local teacher training colleges. The course
content included an introduction to computers and to
computer applications(dBase, Wordprocessor and
Spreadsheet).

e An on-the-job training programme in com-
puter utilization was developed for and implemented
at the Directorate of Public Service information
Technology Management in Namibia between May
1994 and August 1995. Computer equipment was
also procured for this purpose.

« Under the project Establishment of Com-
puter Training Programme for Tanzania Women
Scientists, 8 women researchers and technologists
were trained in computer skills at various levels be-
tween June 1994 and November 1995.

in order to widen the use of informatics in many
areas including education and training, the develop-
ment of national, regional and international networks
in informatics is an important activity. Through IIP,
UNESCO contributes to the faunching and develop-
ment of regional informatics networks which aim at
linking institutions at regional level and serving as a
bridge between national and international networks.

The Regional informatics Network in Africa
(RINAF) was established, with the objective of
bringing together African scientists and academi-
cians and facilitate exchange of scientific and tech-
nological information, thus fostering cooperation
between them through:

- providing opportunities for countries in the
region to share scarce resources (hardware, soft-
ware, information, data etc.);

- serving as a gateway for Africa to link up with
other similar networks in the region; minimizing du-
plication of time, money and materials in developing
similar facilities;

- providing a unique opportunity for African stu-
dents and academicians to interact via network
brain-tapping and exchange of views on diverse
topics;

- providing means for African informaticians to
explore the resources of high performance comput-
ers and large databases that reside outside Africa.

A survey of the African institutions earmarked
for participation in RINAF as communication and

service nodes was made, as well as the specification
and installation of additional hardware and software
needed by the regional nodes, and training for re-
gional nodes officials and on-the-spot training for
operators responsible for the networks in the re-
gional nodes were organized.

Experiments were carried out involving the ex-
change of messages and data between regional
nodes and with international networks such as Inter-
net and Rio, via links between Algiers and Pisa and
between Dakar and Montpellier.

A workshop on the networks and the educa-
tional applications of informatics for the RINAF
nodes in Southern Africa was organized in Zim-
babwe in June 1994 .

In Arab States, the RINAS network aims at
linking the countries of the Maghreb (Algeria, Mo-
rocco, Mauritania, Libya, Tunisia) and five Middle
Eastern countries (Egypt, Jordan, Lebanon, Syria,
Yemen) with the other Arab countries grouped in
GulfNet. The actions taken within the context of the
RINAS include:

- writing the technical specifications and supply-
ing the additional hardware and software needed by
the institutions chosen for RINAS to enable them to
establish links with each other.

- making an inventory of the services offered by
each institution, including messaging and data base,
with a view to making them accessible through the
network. A messaging system enables the institu-
tions to communicate with each other and to com-
municate with other institutions through international
networks.

In Europe, The RINEE has been the subject of
a feasibility study involving network specialists from
Eastern Europe. RINEE is in an experimental phase
in six Eastern European countries (Bulgaria, Czech
Republic, Estonia, Russia, Slovak Republic,
Ukraine). The feasibility study has, made it possible
to define:

- a general architecture for the links between
the institutions in each country chosen as communi-
cation nodes.

- The technical means needed to establish the
links and the additional hardware and software re-
quired. The additional equipment has been supplied
and has made it possible to set up a messaging
system and to gain access to Western European
networks.

The BALTBONE network is a network that links
the research and higher education networks of the
three Baltic countries. Equipment has been supplied
to Estonia, Lithuania and Latvia so as to link to-
gether three institutions, one in each country, them-
selves connected to the national research and edu-
cation networks. The same equipment provides links
with the international networks via the countries of
Northern Europe.

In Asia, network-related activity is intense and
corresponds to a highly diverse situation on the vari-
ous economic, technical and human levels. An effort
has been made to harmonize and coordinate initia-
tives under both RINSCA (South and Central Asia )
and RINSEAP (South-East Asia and the Pacific).

A co-ordination meeting for RINSCA and RIN-
SEAP was organized in New Delhi in November
1991. A regional seminar on the management of
informatics networks was held in Melbourne in April

VOL. | “GENERAL DOCUMENTS OF THE CONGRESS”

XIvV-5



EDUCATION AND INFORMATICS

1993, jointly with the third RINSEAP planning meet-
ing. The meeting examined the results of a study of
the feasibility of an informatics network within RIN-
SEAP carried out by New Zealand with IIP financing.

Within the framework of IIP, the following ac-
tivities provided support to regional information net-
works:

o Computerization of student management at
the National University of Engineering; testing of the
Nicaraguan academic research network and organi-
zation of the international informatics congress,
Nicaragua, 1992.

¢ Strengthening of the Sabaragamuwa affiliated
University College's Regional Computer Centre, Sri
Lanka.

o Establishment of a postgraduate training
course in informatics applied to the water sciences,
at the Ecole Inter-Etats d'Ingénieurs de 'Equipement
Rural, Burkina Faso, 1989.

e Strengthening post-university training in soft-
ware engineering, Sudan ,1994.

¢ Support to the education and research net-
work, Baltic countries, 1992,

e The use of networks in distance education,
Lithuania, 1992,

e Regional information network on educational
software, Argentina, 1992.

¢ The development and production of educa-
tional software in Spanish-speaking countries of
South America, 1989.

¢ Teacher training in informatics with a view to
developing informatics application for education,
Bolivia, 1992.

e New training syllabus in educational informat-
ics, Cuba, 1992,

¢ Evaluation of educational software developed
in Korea, 1992.

e Strengthening of a management system at
Nouakchott University Services, Mauritania, 1992,

o Computer training for Government Offices
staff in Equatorial Guinea, 1994.

¢ Organization of the Ibero-American Congress
on educational informatics, Venezuela, 3992.

¢ Organization of the Congress on computers,
education and society, Dominican Republic, 1992,

e Introduction of the use of micro-informatics in
science and technology teaching in secondary
schools, Nigeria, 1989.

e Computer-based education. El Salvador,
1991.

e Software production for science and technol-
ogy teaching. lvory Coast, 1989.

e introduction of computer literacy in secondary
schools, Malawi, 1994,

¢ Development of multimedia applications for
handicapped children, Argentina, Paraguay 1994,

The Learning Without Frontiers Programme
(LWF) Following the recommendations of the Ad hoc
forum of reflection on UNESCO's role in the last
decade of the twentieth century, convened by the
UNESCO Executive Board in October 1993
(142EX/37), the Learning Without Frontiers Pro-
gramme was launched with the aim of promoting
learning increasingly free from restrictions as to
when, where, at what age and in what circum-
stances it is to take place. Member States are en-

couraged and assisted in finding ways to «reach the
unreached» and to diversify their education services
to meet the learner's specific needs throughout their
active life using diverse delivery systems -both for-
mal and non-formal- including open and distance
learning modalities.

Recognizing the potential of modern advances
in technology to lower barriers surrounding tradi-
tional, institution-based education, specific attention
is given to the integration of emerging technologies
with existing ones while developing approaches that
benefit the unreached and underserved.

A number of activities have been initiated
within the framework of LWF programme, such as
the coordination of the Joint Distance Education
Initiative of the Nine High Population countries,
launched by the nine high population countries as an
attempt to exchange experiences in the use of dis-
tance and open learning in the provision of educa-
tion for all.

Feasibility studies are carried out in India and
Morocco for a Joint UNESCO/ITU pilot project for
teacher education which makes use of television,
telecommunication and computers. The project fo-
cuses on developing a learning model for in-service
teacher training using the emerging capacities of
interactive television. It is anticipated to lead to the
definition of a flexible, durable system spanning a
range of needs found in developing countries where
the educational problems are most acute. "The sys-
tem will incorporate the necessary flexibility to ac-
commodate the range of delivery and telecommuni-
cations channels likely to be available to it, including
terrestrial broadcasting, satellite and the public
switched telephone networks(PSTN).

In collaboration with the International Centre for
Distance Learning (ICDL), a data base on the use of
electronic media in open and distance education is
being developed and an analytical study prepared.

RESEARCH AND POLICIES :

Following the recommendation of the first In-
ternational Congress «Education and Informatics» a
seminar «A European Platform to develop a
mechanism for cooperation in the field of information
technologies in education» was held in Moscow in
June 1991 with the purpose of reviewing the present
situation concerning the use of information and
communication technologies in education and to
elaborate on a possible platform for a more intensive
cooperation. The meeting which brought together 70
participants from 19 European countries represent-
ing various fields such as education, technology,
communication, information, and industry, focused
on the central role of the teacher at all levels of edu-
cation and training, and as a consequence, the cru-
cial importance of the training of teachers in order to
enable them to master the use of computers. It was
emphasized that in order to create an effective inter-
action between hardware, software and educational
personnel, the use of information technologies
should be included in early phase of designing edu-
cational policies and planning curricula and teacher
training programmes.

The importance of fast and easy access of
educators to educational data bases was empha-
sized. In this respect, a special attention should be
given to efforts to establish computer networks at
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sub-regional and regional level, as well as interna-
tional networks such as BARN or INTERNET.

The development of educational software was
given considerable attention whereby the close co-
operation between educationists and software de-
velopers was viewed as a prerequisite of relevant
software. At the same time, the protection and pres-
ervation of languages and cultural identity should be
taken into consideration in the context of interna-
tional standardization of information technology.

Modalities of European cooperation such as
exchange of documentation, software, researchers,
trainers as well as human, scientific, technical and
financial means were discussed. In order to encour-
age sub-regional and regional cooperation, it was
suggested to provide more opportunities for special-
ists in Eastern Europe to participate in international
seminars, congresses and summer schools. Organi-
zations such as UNESCO should support coopera-
tion projects with Eastern European countries con-
cerning hardware, software, and training.

The seminar had a positive impact as regards
future perspectives concerning the role of informa-
tion and communication technologies in education
and the development of a cooperative framework.

Within the framework of the project information
Technology in Education of Children (ITEC), a muilti-
national investigation was made on the impact of
classroom computer use on children's high level
cognitive functioning. The study which involved 25
countries, focused particularly on the reflection to the
psychological and social consequences for the chil-
drén from the application of the information tech-
nologies in education and the systemic investigation
of the influence of different types and modes of in-
formation technology application in education on
children's specific cognitive and social skills. The
results of the study were presented at the Fourth
International Conference «Children in the Informa-
tion Age: The Impact of Technology in Education on
Children» , Albena, Bulgaria, May 1991.

An international  UNESCO symposium on
Copyright and Communication in the Information
Society (global infrastructure, protection of rights,
economic and cultural impact) was held in Madrid,
March 1996. Among other themes, the symposium
focused on the author's rights in cyberspace, ques-
tioning whether additional law is needed to secure
authors' rights in cyberspace, and suggesting that,
while the need for more legal protection in cyber-
space at national and international levels is being
raised strongly, the issue of law reinforcement
should be approached carefully through observing
how cyberspace and markets for digital copies of
copyrighted works develop and broadening discus-
sions among governments, authors, users and pub-
lishers, in order to find out the right form of regula-
tion suitable for everybody. The symposium dis-
cussed as well the pofentials and challenges of the
information highways in the widening of access to
education.

- An expert meeting was held in Yalta, Ukraine,
in September 1994 in conjunction with the East-
West Conference on computer technologies in edu-
cation,

- Regional Consultative Meeting of Experts on
the Utilization of Micro Computers in the Teaching of
Science and Technology (Cairo, 28 May-1 June

1989). This meeting was organized by UNEDBAS in .
cooperation with the Egyptian National Commission
for UNESCO. Twenty five participants attended the
meeting from the United Arab Emirates, Jordan and
Egypt, representing educational institutions, infor-
mation and computer centers, universities and other
scientific institutions concerned with the use of com-
puters in mathematics and technology. During the
meeting, the participants formulated a number of
recommendations related to the exchange of experi-
ence and expertise among the Arab States, the es-
tablishment of computer associations and the provi-
sion of support to those already established.

- Study on the "Objectives of Computer Educa-
tion in Science and Technology» presented at the
"Regional Consultative Meeting of Experts on the
Use of Computers in the Teaching of Science and
Technology" held in Cairo, 28 May - 1 June 1989
(Arabic, 15 pages).

- A Regional Seminar on Information and
Computer Networks in the Arab Region (Damascus,
9-14 September 1989) was organized and con-
ducted by the UNESCO Regional Office in Cairo
(ROSTAS) and supported by UNEDBAS .

- A Regional Expert Meeting on Science and
Technology Popularization and Networking (follow-
up to UNESCO Project 2000+ on Science and
Technology for All (Damascus, 16-19 May 1994)
was attended by 11 participants, among them 6
women, from 11 Arab Member States, namely Alge-
ria, Bahrain, Egypt, Iraq, Jordan, Kuwait, Lebanon,
Morocco, Qatar, Syria, Tunisia. Recommendations
related to popularized scientific concepts in the pro-
gramme and curriculum of formal and non-formal
basic education were adopted. Attention was also
devoted to the diversification of educational aids and
technologies and exchange of information knowl-
edge and experience in the context of regional and
international co-operation.

PUBLICATIONS

«A Modular Curriculum in Computer Science»
was published in the framework of UNESCO/ IFIP
cooperation scheme.

«Les Nouvelles Technologies: Outils d'en-
seignement » by Henri Dieuzeide;

«Education and Informatics Worldwide: State-
of-the-Art and Beyond» makes a attempt to look
beyond the more immediate future in terms of a
closer interaction between education and informatics
at international and regional levels.

PARTICIPATION IN SEMINARS
AND CONFERENCES

EDUCOM Conference in Atlanta, USA. This
Conference gathered together about 4.500 re-
searchers and educators from all regions of the
world interested in the use of information and com-
munication technologies at all levels of education
(November 1994).

Iberoamerican Conference of the Iberoameri-
can Network for Education and Informatics (RIBIE)
(Santo Domingo, Dominican Republic, June 1993).

Annual International Networking Conference of
the INTERNET Society (San Francisco, USA,
August, 1993).

Il Regional Forum on Telematic Academic
Networks in Latin America and the Caribbean
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(Caracas, Venezuela, November 1993).

Annual International Networking Conference of
the INTERNET Society (Prague, Czech Republic,
June 1994).

IV Regional Forum on Telematic Academic
Networks in Latin America and the Caribbean
(Buenos Aires, Argentina, November 1994).

International  Conference on Tele-Teaching
(Trondheim, Norway, August 1894).

Annual International Networking Conference of
the INTERNET Society (Honolulu, USA, June

1995).

V Regional Forum on Telematic Academic
Networks in Latin America and the Caribbean (Lima,
Peru, April, 1994).

Annual International Networking Conference of
the INTERNET Society (Montreal, Canada, June

1996).

(IV) INFORMATION TECHNOLOGIES AS A TOOL

FOR EDUCATIONAL MANAGEMENT

DEVELOPMENT PROJECTS

Within the framework of the Major Project of
Education in Latin America and the Caribbean,
UNESCO has developed computer analysis models
to counter the deficiencies inherent in the poor qual-
ity and reliability of statistical data in order to pro-
mote research and information for decision making
in education.

UNESCO is sponsoring an «item bank» and
conducting academic performance measurements in
12 countries. Eventually, this data will be processed
and related to all information available on schools
which are part of the respective samples. Progress
has also been made in terms of functional ifliteracy
characterization, with seven countries having been
measured, so far.

The creation and systematic use of basic indi-
cators on education is another area where consider-
able progress has been observed. The limited use of
available information may be attributed to the scar-
city of analytical models, computer time and soft-
ware programmes, and specialized human re-
sources. The Regional Information System in Latin
America and the Caribbean (SIRJ) has been re-
sponsible for developing models that measure ac-
cess to primary education , entry age, permanence
in the system, progress in the higher grade basic
education, and grades ultimately passed. SIRJ has
also developed analytical models designed to inte-
grate the finding of multiple research on the causes
of low quality education , high repetition and tempo-
rary drop out rates. '

Through its Regional Office for Asia & the Pa-
cific (PROAP), UNESCO provides support to the
development of Educational Management Informa-
tion Systems (EMiSes), which consist of the estab-
lishment of reliable information systems for the proc-
essing and production of education information such
as education indicators in Asia and the Pagific coun-
tries. EMISes are broadly used by planners and
administrators to assess the performance of the
school system and the level of attainment and in-
vestment policies, and they are key tools to monitor
the progress of education and to ensure the sustain-
ability of funding and renewed interest in the educa-
tion and training.

HEMIS (Higher Education Management Infor-
mation System) is a component of the broader field

of higher education management which covers, inter
alia, institutional and staff development. HEMIS
refers to the use of computerized management of
universities and similar institutions: academic rec-
ords, enrolment and timetabling are a few examples
of its many applications UNESCO has undertaken
activities in this area to promote research and train-
ing. The International Institute for Educational Plan-
ning (IIEP) as well as the UNESCO Regional Office
in Bangkok (PROAP) organized training seminars
within the framework of HEMIS. A study on the
needs of African universities in this area was com-
pleted in 1995 within the framework of the joint
UNESCO/ACUCHEMS Higher Education Manage-
ment Programme.

TRAINING

- As a part of Ghana Government's action plan
to increase management capacity in higher educa-
tion, a training on the skills of computer-assisted
time tabling and academic programming was organ-
ized for University Officers at Legon University ,
University of Science and Technology and University
of Ghana.

- Regional Seminar on Strengthening Informa-
tion and Data Base on Girls and Women Education
with emphasis on rural areas (Cairo 2 - 7 November
1995).

This meeting was jointly organized with 1S-
ESCO and in cooperation with the Institute of Na-
tional Planning in Cairo. 18 participants, among them
6 women, from Jordan, United Arab Emirates,
Oman, Sudan, Syria, Iraq, Palestine, Qatar, Mo-
rocco, Mauritania, Yemen, Lebanon and Egypt at-
tended the meeting. The output of the meeting was
the production and distribution of one manual on the
improvement of data collection methods with respect
to education of females in basic education in early
1996.

PUBLICATIONS

«Micro-informatique, gestion et planification de
l'education en Afrique» was published by BREDA
with the aims of reinforcing capacities of educational
planners, administrators and managers in the appli-
cation of informatics in the management of educa-
tion system in Africa.
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(V) INFORMATION TECHNOLOGIES
FOR THE DEVELOPMENT

OF DISTANCE

AND OPEN LEARNING

DEVELOPMENT PROJECTS

interactive Distance Education through Tele-
Seminars: A combination of satellite T.V, written
materials and discussions through INTERNET. In
Latin America, UNESCO has initiated a pilot project
on tele-seminars through the use of the Spanish
satellite HISPASAT with the purpose of creating a
powerful interactive learning tool among universities
in the region. Under the coordination of UNESCO
Regional Office in Santiago (OREALC) and in coop-
eration with the Iberoamerican Association of Edu-
cational Television (ATEIl), a first tele-seminar on
environment education was organized in the first
semester of 1995. The material composed of video
programmes and written material presenting a vari-
ety of experiences in the field of environment educa-
tion was co-produced by 7 institutions from Chili,
Colombia, Honduras, Mexico and Spain. The pro-
grammes transmitted via HISPASAT during 7 weeks
was complemented by the use of E-Mail in order for
all participants to interact with each other. This activ-
ity targeted to postgraduate students in education,
teachers and professionals interested in the topic
opened innovative discussions in environment edu-
cation in 18 Universities in 10 countries of
Iberoamerica.

A second Tele-Seminar on the topic « Quality
in Education » was carried out in Novem-
ber/December 1995 and March/April 1996 with
presentations of 10 institutions from 9 countries and
the participation of 38 institutions from 11 countries.

Creation and support to the Network for Inno-
vations in Distance Higher Education (RIESAD),
within the framework of UNITWIN Programme and
the Programme “Learning without Frontiers . The
network is coordinated by the National Open Uni-
versity of Venezuela with the cooperation of the
main distance education universities and higher
education institutions from Brazil, Bolivia, Costa
Rica, Ecuador, Mexico and Peru. This project and
network has produced several training workshops,
multimedia courses and telematic courses through
the INTERNET (See Section Training activities).
CRESALC will publish a book on "Present and Pros-
pects of Distance Higher Education in Latin America
and the Caribbean” which gathers the first results of
the project and the main trends problems and inno-
vations of distance education in the region (See
Section Publications).

UNESCO Series of Learning Materials in Engi-
neering Sciences. Taking advantage of recent ad-
vances in information technologies which make af-
fordable the production of muitimedia learning mate-
rials, UNESCO has developed a series of distance
learning materials in engineering sciences which
provide new generations of engineers entering the
world of industry and practising engineers already
working in it with opportunities of studying at their
own pace a subject which requires constantly an

updating of knowledge. The first series of learning
materials for undergraduate level engineering course
were conceived for Africa within the framework of
the project «African Network of Scientific and Tech-
nological Institutions» linking 50 scientific and engi-
neering departments located in 32 sub-Saharan
African countries. In 1991, a bulletin UNESCO Se-
ries of Learning Materials in Engineering Sciences
for Africa was published.

A Multimedia Postgraduate Learning Materials
in Environmental Engineering was developed com-
prising six modules on environmental engineering.
The learning packages which are at the same time
suitable for delivery and use in the formal classroom
environment, consist of a combination of the follow-
ing:

- structured written texts;

- video and audio cassettes;

- Interactive Computer Assisted Learning Pro-
grammes.

The structured text is presented to the end-
users in the form of computer diskettes for viewing
on a computer monitor or capable of being repro-
duced in loose or bound sheets at the user's end.
This form of presentation has the advantage of mass
production and therefore results in a relatively cheap
unit cost to the end-user as compared with the high
cost of standard text books.

The package is designed to be user-friendly
and has a self-assessment software which enables
students to assess their own understanding on a
regular basis at their own pace.

The International Institute for Educational
Planning (IEP) has started in cooperation with the
Russian State Committee for Higher Education
(SCHE), a distance learning course on institutional
management in higher education using Internet. The
course which uses IIEP training materials is at-
tended by senior administrative staff from 10 se-
lected universities in the Russian Federation.

RESEARCH AND POLICIES

An Open Classroom Conference was organ-
ized by the European Distance Education Network
(EDEN) and The International Council for Distance
Education (ICDE) with the support of UNESCO in
Oslo, Norway, in September 1995. The Conference's
discussions, which focused on various topics con-
cerning distance education and the use of technolo-
gies in education, were transmitted through satellite
to schools and universities in Europe interested in
the use of information technologies.

TRAINING ACTIVITIES

Regional Workshop on New Information and
Communication Technologies in Distance Education,
as part of the RIESAD Project and Network
(Venezuela, 1994).

Tele-conferencing Workshop on Distance Edu-
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cation, as part of the RIESAD Project and Network
(Several countries simultaneously through satellite
communication and follow-up by electronic mail
through INTERNET, 1995).

PUBLICATIONS
- Book on "Present and Prospects of Distance
Higher Education in Latin America and the Carib-

ANNEX I

DOCUMENTS AND PUBLICATIONS

African universities - review of information
systems by D. Mason. A Report funded by
UNESCO. UNESCO/CHEMS  (Commonwealth
Higher Education management Services), 1985, 54

Calidad tecnologia y globalizacion en la edu-
cacion superior Latinoamericana. Caracas,
UNESCO/CRESALC, 1992, 525 pp. ISBN 980-6226-
66-6

Computers in education: the shape of things to
come. Bulletin of the IBE, No. 250, January-March
1988. Paris, UNESCO-IBE, 1989, 96 pp. (Bilingual:
E,F)

Contemporary information and communication
technologies and education by A. Hancock. Interna-
tional Commission on Education for the Twenty-First
Century, First session, Paris, 2-4 March 1993. Paris,
UNESCO, 1993, 10 pp. EDC/1/3 (E,F)

Directory of the international network for infor-
mation in science and technology education
(INISTE). Paris, UNESCO, 1992, 157 pp. ED-
92/WS/8 (Bilingual: E,F)

Education and informatics worldwide. The state
of the art and beyond by Jacques Hebenstreit et al.
London, Jessica Kingsiey, Paris, UNESCO,
1992,253 pp. ISBN 1-85302-089-3 & ISBN 92-3-
102798-0

Education and informatics: strengthening inter-
national co-operation. International congress, Paris,
12-21 April 1989. Final report. Paris, UNESCO,
1989, 1 16 pp. ED/89/CONF/402/COL 4 (E,i-)

Education and informatics: strengthening inter-
national co-operation. International congress, Paris,
12-21 April 1989. Proceedings, Vol. | and 2. Paris,
UNESCO, 1989, 757 pp. (Bilingual: E,F)

Education in informatics for women by women:
International workshop edited by Ingrid Ellebrecht et
al. Hamburg, Germany, 30 November - 3 December
1892. Hamburg, UNESCO-UIE, 1993, 125 pp. (UIE
reports, 12) ISSN 1014-9880. (Bilingual: E/G)
(Available only from UIE)

A European platform to develop a mechanism
for co-operation in the field of information technolo-
gies in education. Seminar, Moscow, 17-21 June
1991. Final report and proceedings. Paris,
UNESCO. 1991,209 pp. ED-91/CONF.604/LD.I

Examples of general secondary school curric-
ula and teacher training materials. (Draft.) UNESCO
Education Sector. Division for the Renovation of
Educational Curricula and Structures. Paris,
UNESCO, 1995, 130 pp. ED.95/WS.31 (Bilingual:

bean ", as part of the RIESAD Project and Network
(To be published by CRESALC in 1996).

- World Wide Web information server on the
INTERNET with information, documents and publi-
cations about distance higher education in Latin
America, as part of the RIESAD Project and Network
(In preparation, to be opened to the public in 1996).

E,F)

Glossary of educational technology terms.
Paris, UNESCO-IBE, (IBEdata). Bilingual: E/F, 1987,
263 pp. ISBN 92-3-002517-8. Bilingual: E/G, 1992,
276 pp. ISBN 92-3-002790-1) ; Bilingual: 17R, 1986,
239 pp. ISBN 92-3-002437-6 ; Bilingual: E/S, 19886,
243 pp. ISBN 92-3-002436-8.

Guidebook for the development, distribution
and evaluation of educational software. Bangkok,
UNESCO/PROAP, 1990.  BKL/90/OP/458-650
(Available only from PROAP)

IIP/PH. Documents of Intergovernmental
Committee for the Intergovernmental Informatics
Programme. Final reports, conclusions and main
working documents of the sessions 1986 - 1994,
Paris, UNESCO/IIP. (E,F)

The Influence of computers and informatics on
mathematics and its teaching by Bernard Corny and
Anthony Ralston. Paris, UNESCO, 1992, 133 pp.
(Science and Technology Education Documents
Series, 44.)

Informafrica Seminar on Informatics in the
Service of the Development of Education in Africa,
Lome, Togo, 3-7 December 1990. Final report.
UNESCO/ACCT (The Cultural and Technical Co-
operation Agency), 1991,77pp.CAB/91/WS/7/REV
(E.F)

Informatics as a subject matter. Seminar on
teacher training in informatics in technical and voca-
tional training, Harare, 24-28 May 1993. Harare,
UNESCO Office, 1993, 47 pp. (Available only from
UNESCO Office Zimbabwe)

Informatics for secondary education. A curricu-
lum for schools. Paris, UNESCO/IFIP, 1994, 104 pp.
ED/94/WS/12

Informatics in general education. A handbook
for teachers by R. Gwyn. (Teacher education series;
3.) Paris, UNESCO, 1994, 81 pp.

Informatics Newsletter. Biannual Newsletter.
UNESCO Regional Office for Science and Technol-
ogy for the Arab States (ROSTAS). Cairo,
UNESCO/ROSTAS.

Information technologies in teacher education.
Issues and experiences for countries in transition.
Edited by Betty Collis, lliana Nikolova and Katerina
Martcheva. Proceedings of a European Workshop,
University of Twente, Enschede, Netherlands, 20-23
February, 1994. Paris, UNESCO, 1995, 317 pp.
ISBN 92-3-103072-8

INNOV database. Education for all, making it
work. Innovative basic education projects in develop-
ing countries, database 1994. Paris, UNESCO,
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1994, 136 pp. ED-94/WS/3

Innovacion dc la educacion superior a distancia
para America Latina y el Caribc. Propuesta regional
coordinada por Universidad Nacional Abierta y Fun-
dauna, Venezuela. Caracas, UNESCO/CRESALC,
1995, 27 pp. ISBN 980-236-536-X

Innovations in science and technology educa-
tion, vol. V. Edited by D. Layton. Paris, UNESCO,
1994, 258 pp. ISBN 92-3-102975-4

Innovative methods in technological education.
Studies in engineering education: 13. Paris,
UNESCO, 1989, 182 pp. ISBN 92-3-102637-2 (E);
02-3-202637-6 (F)

Innovative resource materials for teaching new
technologies. Monograph: extract. Parii., UNESCO,
1991,42 pp. ED-91/WS/56 (Arabic only)

Intergovernmental Informatics Programme. In-
formatics for development by Y. Mentalecheta, R.
Cluzel and Y. Kirn. Paris, UNESCO/IIP, 1981, 50 pp.
CIl/91/wWs/14

International directory of experts specialized in
informatics by Y. Mentalecheta and Y. K.irn. Paris,
UNESCO/IIP, 1994, 573 pp. Cll/92/WS/1 (Bilingual:
E,F)

International directory of institutions specialized
in informatics by Y. Mentalecheta, Y. Kirn and R.
Cluzel. Paris, UNESCO/IP, 1992,255  pp.
SC/91/WS/56

Introduction of informatics in education of chil-
dren: Bulgaria (mission). Project findings and rec-
ommendations. Paris, UNESCO/UNDP, 1992,42 pp.
FMR/ED/RI/92/239

Introduction of informatics in secondary educa-
tion: Syria (mission). Project findings and recom-
mendations. Paris, UNESCO/UNDP, 1891, 63 pp.
FMR/ED/ITR/91/222

The Introduction of new information technolo-
gies in higher education by Mircea Malitza. Paris,
UNESCO, 1989, 26 pp. ED-89/WS/89

The ITEC project information technology in
education of children compiled by Betty Collis. Final
report of Phase 1. Paris, UNESCO, 1993, 398 pp. +
annexes. ED-93/W8/17

Micro-informatique, gestion et planification de
I'cducation en Afrigue par Boubacar Camara. Dakar,
UNESCO/BREDA, 1989, 222 pp. ISBN 92-9091-
004-6 (Available only from BREDA)

A Modularcurriculum in  computerscience.
Paris, UNESCO/IFIP, 1994, 110 pp. ED/94/WS/13

New educational technologies by F. Caillods,
X. Greffe and H. Nishinosono. Booklet; 4. Paris,
UNESCO/IEP, 1989, 125 pp. (IIEP 25th Anniversary
Workshop.) (E,F)

New information technologies in higher educa-
tion : studies on the introduction of new information
technologies in higher education in the Europe Re-
gion by C. Calude, D. Chitoran and M. Malita. Bu-
charest, UNESCO/CEPES, 1989, 338 pp. ISBN 92-
9069-111-5

New technologies of training for technical and
vocational education. International expert group
meeting. Manila, Philippines, 3-7 July 1995. Final
report. Manila, UNESCO, ILO and CPSC 1995.

New training technologies by A. Herremans.
Turin, UNESCO/ILO, 1995, 98 pp. (International
Project on Technical and Vocational Education)
ISBN 92-9049-299-6

Les nouvelles technologies. Outils d'enseigne-

ment par H. Dieuzeide. Paris, UNESCO/Editions
Nathan, 1994,248 pp. ISBN 92-3-203056-X ISBN 2-
09-120473-0

Nouvelles technologies de [l'education pour
I'enseignement technique et professionnel. Reunion
d'experts. Turin, 6-10 decembre 1993. Rapport.
Turin, UNESCO et OIT, 1993, 106 pp.

Una nueva mancra de comunicar el cono-
cimiento. Caracas, UNESCO, CRESALC, 1993, 345
pp. ISBN 980-6226-82-8

Pedagogical applications of computers for
teaching subjects. Seminar on teacher training in
informatics in technical and vocational training, Ha-
rare, 24-28 May 1993. Harare, UNESCO Office,
1993, 29 pp. (Available only from UNESCO Office
Zimbabwe)

Vne plate-forme europ*enne pour developper
un mecanisme de cooperation dans ie domaine des
technologies dc Vinformation appliquees a Fcduca-
tion. Seminaire, Moscou, 17-21 Juin 1991. Rapport.
Paris, UNESCO/CIME (Conseil International des
Moyens d'Enseignement), 1991, 46 pp. ED/HEP-
MOS/REF.DOC-02

The Practical intellect: Computers and skills by
Bo Goranzon. Berlin, Springer-Verlag; Paris,
UNESCO, 1993, 113 pp. ISBN 92-3-102757-3

Preparing ASEAN for the information century: a
comparative study of policies and programmes on
computers in science and mathematics education.
Bangkok, UNESCO/PROAP, 1991, 169 pp. (Asia
and the Pacific Programme of Educational innova-
tion for Development) (Available only from PROAP)

Report on the UNESCO sub-regional seminar
on teacher training in informatics in technical and
vocational training colleges. Harare, 24-28 May
1993. Harare, UNESCO Office, 1993, 40 pp.+ an-
nexes. (Available only from UNESCO Office Zim-
babwe)

Scientific and technological information and
computer networks in the Arab States: Status and
the role of co-operation. Regional informatics expert
group meeting 12-13 September 1989, Bloudan,
Syria. Final report. Cairo, UNESCO/ROSTAS 1989,
148 pp.

Seminario-Taller Subregional sobre el Uso dc
la Informatica en la Educacion, Buenos Aires, 1988.
El Uso de la informatica en la educacion. Informe
final. Santiago de Chile, UNESCO/OREALC, 1990,
161 pp.

Setting up a computer room and maintaining
small computers: a manual for teachers and lectur-
ers. Seminar on teacher training in informatics in
technical and vocational training, Harare, 24-28 May
1993. Harare, UNESCO Office, 1993, 94 pp.
(Available only from UNESCO Office Zimbabwe)

Statistical data bank concerning the develop-
ment of education in Africa. Selection of indicators:
1990. Dakar, UNESCO/BREDA. (Leaflet) (E,F)
(Available only from BREDA)

Studies in mathematics education. Moving into
the twenty-first century. Vol, 8. Paris, UNESCO,
1992, 227 pp. ISBN 92-3-102780-8

Support services for computer education
teachers in Australia by Marilyn Fleer and Andrew
Stout. Bangkok, UNESCO/PROAP, 1991, 71 pp.
(Available only from PROAP)

Telecommunication technologies in distance
education. A study for Unesco within the framework
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of the programme on "Educational Technology and
Distance Education" by Tore R. Jorgensen. Paris,
UNESCO/IFIP, 1993, 53 pp.+ Annexes 39 pp. 21-
0133-2-HEP-1 |

UNESCO Series of Learning Materials in Engi-
neering Sciences. (Bulletin.) Science Sector. Engi-
neering and Technology Division. Paris, UNESCO,
1993, 64 pp.

ANNEX II

LIST OF ABBREVIATIONS

e ACCT
et Technique
e ACU Association of Commonwealth Universities

Agence de Cooperation Culturelle

o ASP UNESCO Associated Schools Proj-
ect
o ATEI Iberoamerican Association of Edu-

cational Television
¢ BALTBONE Baltic countries education and
research network

o BREDA UNESCO Regional Office
for Education in Africa
o CDS/ISIS Computerized Documenta-

tion System/integrated Set of Information System

¢ CEPES UNESCO European Centre
for Higher Education
e CHEMS Commonwealth Higher

Education management Services

o CIT Communication and information
technologies
e CPSC Colombo Plan Staff Col-

lege for Technician education

o CRESALC  UNESCO Regional Centre for
Higher Education in Latin America and the Carib-
bean

e EIMIS
Information System
e FUNREDES The Foundation for Networks and
Development

e HEMIS Higher Education Man-
agement information System

¢ HISPASAT  Spanish satellite

Educational Management

o IBE International Bureau of Education
» |CDE International Council for Distance
Education

e |ICDL International Centre for Distance
Learning

o |EA International Association for the

Evaluation of educational Achievement

o ITIP International Federation for Infor-
mation Processing

° IGO Intergovernmental Organization

e IIEP The International Institute for Edu-
cational Planning{ UNESCO)

o [P Intergovernmental Informatics Pro-
gramme

e |ILO International Labour Organisation

¢ INFORMAFRJCA informatics in the Service
of the Development of education in Africa

¢ INISTE International Network for
Information in Science and Technology Education

UNESCO Series of Learning Materials in Engi-
neering Sciences for Africa. (Bulletin.) Science Sec-
tor. Engineering and Technology Division. Paris,
UNESCOQ, 1991, 17 pp. (E,F)

UNEVOC Directory. International Project on
Technical and Vocational Education. = Paris,
UNESCO/UNEVOC, 1995, 66 pp. ED/IUG/001
(Bilingual: E,F)

e [SESCO Islamic Educational, Sci-
entific and Cultural Organization

e ITEC Information Technology in Educa-
tion of Children

e ITU International Telecommunication
Union

o LWF Learning Without Frontiers

¢ NGO Non-governmental Organization
¢ OREALC UNESCO Regional Office

for Education in Latin America and the Caribbean

¢ PROAP UNESCO Principal Re-
gional Office for Asia and the Pacific

e PSTN Public switched telephone
networks

¢ REDALC Project Support to Telematic Aca-
demic Networks for Research and Teaching in
Higher Education, Science and Technology in Latin
America and the Caribbean

e RIBIE Iberoamerican Network for
Informatics and Education

o RIESAD Network for Innovations in
Distance Higher Education

o RINAF Regional Informatics Net-

work in Africa

e RINAS Regional Informatics Net-

work in the Arab States

e RINEE Regional Informatics Net-

work in Eastern Europe

* RINSCA Regional Informatics Net-

work in South and Central Asia

e RINSEAP Regional Informatics Net-

work for South-East Asia and the Pacific

o ROSTA UNESCO Regional Office
for Science and Technology in Africa

¢ ROSTAS UNESCO Regional Office
for Science and Technology in the Arab States

e SCHE Russian State Committee
for Higher Education
¢ SIRI Regional Information System in

Latin America and the Caribbean

e VIE UNESCO Institute for Education

¢ UNEDBAS UNESCO Regional Office for Edu-
cation in the Arab States

¢ UNESCO United Nations Educa-

tional, Scientific and Cultural Organization

o UNEVOC UNESCO International
Project on Technical and Vocational education

e UNITWIN University Twinning

e USEIT Use in Systems of Educa-
tion of Information Technologies

EDUCATIONAL POLICIES and NEW TECHNOLOGIES

XIvV-12




PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

ANALYTICAL SURVEY

ON THE ISSUE OF

"EDUCATION AND INFORMATICS"
(NOTIONS, CONDITION, PROSPECTS)

PREFACE

This analytical survey on the issue of
"Education and informatics" was prepared by a
group of Russian specialists representing the Inter-
national System Research Center for Higher Educa-
tion and Science, Institute of Problems of Informatics
of the Russian Academy of Sciences and the Rus-
sian Academy of State Service affiliated with the
President of the Russian Federation at the request
of UNESCO Education Department in the framework
of preparation for the Second International UNESCO
Congress entitled "Education and Informatics”
(Moscow, July 1-5, 1996).

At the first Congress that took place in 1989 in
UNESCO headquarters in Paris it was emphasized
that "application of new information technologies in
education is vital for using the advantages of the
collective expertise and joint utilization of limited
resources” and for this purpose expanding the inter-
national cooperation was highly recommended.

The letter of UNESCO General Director F.
Mayor dealing with the Congress, its objectives,
programs and topics, participants as well as other
aspects distributed by the UNESCO headquarters in
January 1996, states that the international coopera-
tion in that sphere is now becoming even more criti-
cal than ever. In recent years the sphere of informa-
tion and communication technologies is tending
toward significant progress and as a result, genera-
tions of computer equipment and software are rap-
idly substituting one another and these innovations
integrate into other technologies. It has also resulted
in emergence of previously unexplored combinations
of information means that leads to forming an
“information society”. Creation of information super
highways urges the education sphere to detailedly
revise its situation which is extremely vital given the
conditions of rapid development of technologies in
comparison with the possibility of their application at
all levels of education.

Even countries with the most advanced educa-
tion system fail to effectively solve the range of
problems the education endures entering the 21st
century. The Congress would be a fine meeting point
for nations of the whole world. It will contribute to the
development of international contacts in the educa-
tion sphere, precise formulation and coordination of
national education systems. Basically, the major
issue the Congress is dealing with is the national
and international strategies in the education sphere,
organizational and technological forms for imple-
menting this policy. The modern strategy in 1 lie
education sphere is formulated based upon new
information technologies and the legal and legislative
principles that form the foundation of concrete deci-
sions and results. That is why the word "Education”
was deliberately put in the first place in the title of

this Congress.

In this regard, the Congress will be dealing with
an analysis of national, regional and international
trends as well as the expertise of introducing and
applying the new information technologies in educa-
tion systems. It will also include a review-of state-of-
the-art works in the sphere of new information tech-
nologies and study of their application in the educa-
tion sphere as well as discussion of internationai,
regional and national policies in using new informa-
tion technologies in education and formulation of
recommendations with regard to international coop-
eration.

It is essential that organizers of the Congress
assumed that education is the top priority that is why
the UNESCO General Conference chose Russia as
the host country for holding the Congress which has
achievements in education recognized all over the
world. In addition to the role of the host of this global
meeting, Russia will also act as a country running in
the forefront of the education sphere and applying
new technologies for developing it. The country pos-
sesses centers for computerization of higher and
secondary education supported by the state. This
centers offer methodological works and test samples
of program complexes in a number of program
spheres. There are also a series of tools for master-
ing and perfecting professional skills in technically
complex professional spheres. These centers hold
conferences and seminars, release numerous publi-
cations on the issue on the agenda.

For example, materials of the International sci-
entific  methodological conference entitled "New
Information Technologies in University Education”
alone (regarding mostly Russia and just certain CIS
member-states) published by the Russian State
Higher Education Committee and the Scientific Re-
search Institute for mathematical and information
education fundamentals affiliated with the Novosi-
birsk State University (Novosibirsk, 1996) totaled
24.5 quires. More than 220 reports offer works of
specialists in the following directions:

o problems of higher education informatization;

o computer technologies in teaching natural
science disciplines',

« computer technologies in teaching humanitar-
ian and social economic disciplines:

e teaching informatics:

« distance education in higher schools:

« teaching computer systems in schools:

e instrumental means for developing teaching
computer programs:

o application of computer networks and tele-
communication systems in education.

It is important to point out that reports delivered
on all topics are extremely practically articulated.
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The Russian National Report entitled "Policy in
the Sphere of Education and New information Tech-
nologies" that will be delivered at the UNESCO In-
ternational Congress offers an inclusive review of
numerous directions in development of education
and application of new information technologies.
This report actually reflects the official opinion of
state institutions education administrative organiza-
tions regarding the issue in hand.

On the other hand, it seems interesting and
useful to set forth independent expert opinions rep-
resented by famous Russian specialists in the
sphere of education and informatics regarding prob-
lems that are to be discussed at the Congress. The
analytical survey was given birth in this regard. Its
authors, according to the topic sequence of the
Congress, analyze the current situation in Russia as
opposed to other countries with regard to directions
that fully correspond to the subject of the forthcom-
ing international forum and render their opinions on
each direction according to their own experience and
domestic works available.

The section dealing with Russia's policy in the
sphere of education and informatics sets forth the
major principles and strategic objectives of Russia's
education policy, shows the necessity of the coun-
try's education system informatization as an indis-
pensable condition and a critical stage for the infor-
matization of the entire country. it also describes the
major directions of works covering practically all
sides of pedagogical and scientific activities that will
undergo reforms as a result of applying the new
information technologies as well as renders a review
of conditions and trends in developing the course of
informatics in secondary and higher schools all over
the world. It is pointed out that studies of informatics
in the form of an obligatory course in secondary and
higher schools that commenced quite recently - in
the last ten years - is currently being conducted on a
permanent basis in all higher education facilities and
colleges of not only the developed countries but in
many developing ones as well. In this context, the
trend toward dispersing the course in the education
sphere is showing a persistent growing curve, the
contents of the course is undergoing changes and
gradually assumes new features. The reason for
these changes lies in the fact that the process of
society informatization is now taking a global scale
embracing practically all countries of the world in-
cluding Russia. That is why knowledge of informatics
fundamentals, its possibilities and prospects for
development becomes necessary for basically all
members of the modern society.

The survey also deals with the still controver-
sial issue of choosing the name for the course of
informatics. One of the compared titles is "Computer
Science" (this term is popular mostly in the US,
Canada and several countries of Latin America) and
the other is "Informatics". The authors deem the
second name more appropriate since it reflects the
information orientation of the subject sphere of this
scientific and educational discipline to a greater
extent.

The survey emphasizes the necessity, impor-
tance and timeliness of drawing the attention of
UNESCO leaders as well as those of education
authorities, scientists and pedagogues of various
countries of the world and the mass media to the

fact that today informatics is one of the most impor-
tant and lucrative "points of growth" of the world
science with a new complex of information sciences
forming around it. In this respect, it is necessary to
recast not only the contents of the informatics course
and technical disciplines similar to it (such as com-
puters and cybernetics) but also a number of hu-
manitarian disciplines such as philosophy, econom-
ics, sociology and psychology. The works of Russian
scientists present information and scientific knowl-
edge as important strategic resources for further
development of the civilization and the problem of
activation and effective use of these resources is
given the top priority as the most important one
among other scientific technical and social economic
problems the modern society faces.

The preparation and organization of teaching
the special educational course entitted "Social Infor-
matics” which is a new and prospective complex
scientific and educational discipline, is undoubtedly
deemed as an achievement. Russia's expertise in
introducing such courses as "Theoretical informat-
ics" and "Information Technologies in the System of
State Service Bodies" appears to be unique.

The analysis shows that during the last ten
years of active application of new information tech-
nologies in education, the pedagogical software did
not drastically change teaching in secondary schools
with the computer serving more like an instrument
assisting teachers in conducting their classes tradi-
tionally. On the other hand, application of computers
made it possible for higher schools to introduce an
effective computer experiment in a number of
courses.

The major obstacle for developing pedagogical
software is not the lack of instrumental means but
the lack of purely pedagogical materiais for imple-
menting it on computers. It is necessary to form
creative groups composed of practicing teachers,
teachers-methodologists, artists, screenplay writers,
programmers and other specialists.

It is also pointed out that the new model of us-
ing in schools one or two modern multimedia com-
puters instead of purchasing a set of educational
computers is most expedient.

The possibility of using network technologies in
education are determined (just as with respect to
developing pedagogical software) not by the techni-
cal characteristics of telecommunication systems but
by the contextual and methodological contents which
does not always manage to keep up the pace of
development of technical means. On the other hand.
using E-mail, teleconferences, distant databases
and other modern information means for education
purposes opens broad horizons for developing edu-
cation technologies.

Expansion in application of new information
technologies in education is getting underway given
the conditions when teachers, pedagogues and
students are not quite prepared for the new roles.
The new role of the teacher is confined to the fact
that he gains additional options for supporting and
building the identity of the student, for creative
search and organization of joint work, preparing and
choosing the bast variants of education programs.
There is also a possibility to give up the teacher's
routine activities intrinsic to the traditional education
by providing him with inteliectual forms of labor. The
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information technologies release the teacher from
the necessity to set forth a considerable portion of
educational “materials and operations related to
practicing skills and knowledge. Expanding the
sphere of application and increasing the effective-
ness of using information technologies in the field of
knowledge and skill conveyance require international
coordination and joint efforts of specialists from dif-
ferent countries in working on the development of
information and technological education means.

It also renders a review of models for using in-
formation technologies in schools showing that the
traditional class-lesson model of interaction between
students and information technologies has become
outdated. It should be replaced by collective project
and individual models. The major distinction of these
models lies in the fact that they enable the informati-
zation of the education process, make it possible to
accomplish goals with minor costs and are particu-
larly well suited for modern schools.

The strategic role of information technologies
as a factor of social and economic development of
modern society, may undoubtedly be regarded today
.is commonly recognized. It is determined by a num-
ber of major features of information technologies
specified in the work, that stipulate the necessity to
give them the top priority both in the sphere of na-
tional scientific and technical policy and that of edu-
cation.

It also points out the possibilities informatics
provides for creating new solutions for a number of
vital problems of modern culture. The possibilities of
multimedia technologies are in particular so im-
mense that the Russian culture scientists unground-
lessly refer to creation of a new direction in the cul-

1. POLICY

1.1. FORMULATION OF NATIONAL PLANS AND
STRATEGIES

The international cooperation in developing
new information technologies and their efficient ap-
plication in education is one of the major issues for
humanity. There is no doubt that informatics is one
of the most important "points of growth" of the world
community, with broad prospects.

It is self-evident that information and its supe-
rior form - knowledge is the ultimate factor that de-
termines the development of society in its entirety.

Major principles of Russia's education policy
and general education programs are designed to
resolve issues related to shaping culture in general,
fostering intellectual, moral, emotional and physical
evolution of individuals, formulating scientific con-
cept of the world, assimilation of individuals in soci-
ety. Russia occupies a respectable position in the
world education system especially with regard to
furthering methodological teaching principles. It is
widely acknowledged in the world that Russia repre-
sents one of the top three countries with regard to
level of comprehension in such general education
spheres as mathematics, physics and chemistry.

The strategic objectives of Russia's state policy
in the educational sphere are:

e creation and implementation of conditions for
ensuring constitutional rights of citizens to obtain
education, expanding boundaries for character-

tural sphere namely - screen culture. It is extremely
important that this direction find the proper reflection
in the sphere of humanitarian education.

The analytical survey on the issue in hand
would have been incomplete if the authors had not
described a number of "transparent" topics, among
which the priority b given to the problem of distance
education. The survey analyzes its possibilities,
expedient spheres of application, drawing the con-
clusion that the distance education may successfully
integrate into the existing systems of internal and
external, open education, education at home or
without abandoning the major activities. However,
now we have to refer to the distance education
mostly in subjunctive mood or in the future tense.
Creation and implementation of the Federal Program
"Development of a uniform distance education sys-
tem in Russia" should bring the distance education
considerably closer to the implementation phase.

In concluding the survey, a general prospective
structure the education course entitled
"Fundamentals of Informatics” is offered for the
system of secondary and higher education in Rus-
sia. The structure is based upon a problem module
principle and hence is quite flexible. The contents of
the course is viewed in the form of critical compari-
son with the foundation materials of a similar course
rendered in the Russian national report entitled
"Policy in the sphere of education and new informa-
tion technologies". It may be asserted that the con-
tents of the course set forth in the survey shall con-
tribute to practical implementation of the role of edu-
cation as a forerunner in the process of intellectuali-
zation of the Russian society.

building of individuals and spheres of their seif-
evolution;

o development of mentality in the Russian so-
ciety based upon general human values, adapting
awareness of masses to shaping respect for human
rights, public concerns as well as those of territorial
and national communities;

e shaping a system of education capable of
adapting to conditions and norms human existence
as well as new type of interaction between theory
and practice;

¢ introduction of promotional education princi-
ples and methodology of active approach, converting
education into the sphere of comprehending different
types of mentalities and activities;

o integration of the Russian education system
into the world general education system.

The organizational basis for Russia's state
policy in the sphere of education is formed by the
Federal program on development of education, rati-
fied by the supreme legislative body of the Russian
Federation. The program stipulates concrete
mechanisms for achieving the projected strategic
goals.

One of the most important mechanisms em-
bracing all of the major directions of education sys-
tem reform in Russia is its informatization which may
be regarded as an essential condition and a critical
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stage of Russia's entire informatization. The transi-
tion of community from industrial stage to the infor-
mation one is based upon new information tech-
nologies (NIT).

informatization of education will allow over the
long run to effectively apply the Following vital
benefits of NIT:

¢ a possibility of building up an open system of
education ensuring a particular curve of self-training
for each individual; ,

e a drastic change in organization of compre-
hension process by virtue of reshaping it toward the
system mentality;

o efficient organization of comprehension ac-
tivities for trainees in the course of education proc-
ess;

e organization of an education process that
furthers an active approach toward that process
throughout all stages (demands-motives-goals-
conditions-means-acts-operations);

e individual approach in the education process
and preservation of its integrity based upon pro-
jectable nature and versatility of automated educa-
tional programs;

° a possibility to organize and apply radically
new comprehension means.

Informatization of education is one of the most
important means of implementing a new state edu-
cational paradigm, within the framework of which the
focus is replaced - from the pragmatic goals con-
fined to a single specialty to acquisition of general
knowledge; from the historic context of scientific
knowledge development to a modern concept of
structure and integrity of science contents.

1.2 FORMULATION OF THE STRATEGY FOR
REMODELING THE EDUCATION SYSTEM (AT
THE LEVEL OF EDUCATION INSTITUTIONS)

It is self-evident that information and its supe-
rior form - knowledge is the ultimate factor that de-
termines the development of society in its entirety.

In order to effectively use the huge volumes of
information and knowledge accumulated in the
course of modern information revolution for resolving
real issues, it is necessary to formulate a strategy for
remodeling the education system including that at
the level of education institutions.

It requires a special information policy with its
major provisions conceptually absorbed and set forth
applicably to the education system in Russia. A se-
ries of programs stipulating implementation of large-
scale projects with regard to the following directions
is devised and executed.

Informatization of the education and upbringing
process:

e transition from the disciplinary model of edu-
cation contents to a system one with the major ob-
jective - to teach understanding of the world, society,
oneself and one's occupation;

e radical replacement of the scientific methodo-
logical, educational methodological and information
basis of education;

¢ providing equal opportunities for individuals
with regard to obtaining an education of personal
and public importance, that is capable of assisting
them in spiritual and intellectual self-evolution as well
as in finding the best possible niche in the job mar-

ket;

* reducing terms of education by means of re-
sorting to methods of modern intensifying and in-
creasing effectiveness of the education process;

s formation and introduction of scientific meth-
odological and educational methodological materials
in order to support training in new information tech-
nologies.

Creation of modern information environment
for the education system:

¢ ensuring links and interaction between infor-
mation technologies and education institutions in the
course of multi-phase  education  process
(information links between subjects and objects in all
stages of continual education);

e formation of information systems serving for
purposes of particular educational institutions;

o forming and putting into operation functional
complexes based upon local computation networks
for automation of administrative activities at various
levels and in different directions;

¢ creation of distribution databases in different
subject spheres and educational topics.

Information integration of Russia's education
system into the world education system:

o formulation of a new strategy for the interna-
tional scientific and educational cooperation;

e ensuring independence of educational facili-
ties in determining the locality and functional con-
tents of international information networks and in-
creasing their international mobility;

e creation of a global information computer
network accessible for various higher education
institutions ensuring their integration into interna-
tional networks containing scientific, technical and
educational information;

e cooperation in developing international edu-
cational standards for education;

e organization of international cooperation in
exchanging expertise of the NIT application in edu-
cation.

The major working directions set forth above
embrace practically all aspects of pedagogical and
scientific activities that may undergo transformation
resulting from application of new information tech-
nologies. The above-mentioned directions fully re-
flect contents of the problem and in their entirety
form an adequate conceptual information field re-
quired for organizing their implementation.

1.3. INFORMATICS COURSE IN THE EDUCATION
SYSTEM: CURRENT CONDITION AND PROS-
PECTS FOR DEVELOPMENT

1.3.1. Condition and development trends of
informatics course in secondary and higher
school

Studies of informatics as an obligatory course
in secondary and higher schools have started com-
paratively not long ago - within the last ten years.
Primarily, this course was introduced into the training
program for students of universities and technical
higher education institutions of the developed coun-
tries and then started spreading out rapidly in the
school education system as well.

Today the informatics course is studied practi-
cally on permanent basis not only in all higher edu-
cation facilities and colleges of the developed coun-

EDUCATIONAL POLICIES and NEW TECHNOLOGIES

XV -4




PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

tries but also in a majority of the developing ones.
The trend of expanding the course on within the
sphere of education persists through. The reason for
such an event is confined in the fact that there is a
serious permanent social demand for informatics
studies in the society. It is caused by a hectic prog-
ress in means of computerization and communica-
tion, penetration of information technologies in basi-
cally all spheres of social practice and a pending
necessity to efficiently apply them for solving a num-
per of vital social and economic problems [1,2].

As far as the substance of informatics course is
concerned, today in secondary schools and humani-
tarian higher education facilities it is mostly oriented
at acquiring computer literacy, i.e. basic knowledge
and skills in the sphere of applying modern comput-
ers and telecommunication systems for processing
and transferring information, solving elementary
tasks using the most of mass information technolo-
gies.

Apart from this, universities and technical
higher education facilities offer broader knowledge in
the sphere of technical and information support of
informatics means and software, computer and tele-
communication systems as well as in the sphere of
new information technologies (NIT). This chapter of
informatics course usually includes information re-
garding various types of intellectual and expert sys-
tems, methods and means of information modeling,
hypertext and multimedia systems, computer graph-
ics and virtual reality.

Particular chapters of the informatics course
dealing with new information technologies have been
lately more and more often included in educational
courses taught at humanitarian higher education
facilities as well as in lyceums and colleges. It is
entailed by the global character of social informati-
zation that embraces practically all countries of the
world including Russia. That is why knowledge of
informatics basics, its possibilities and prospects for
development is an inatienable condition for the entire
modern society.

1.3.2. Modern concept of informatics as a
science and educational topic

The ever-disputed issue of choosing a name
for the modern informatics course shall undoubtedly
be dwelt upon in the context of the discussed prob-
lems. Not only is the nature of this issue educational
and methodological but also philosophic and scien-
tific for it is closely linked to the modern concept of
informatics substance as a science and hence that
of the educational course corresponding to that sci-
ence. Ancient philosophers used to say "to name
correctly means to understand correctly" and this
issue is in serious controversy today.

For example, today the term "computer sci-
ence" is commonly known in the United States,
Canada and several South American countries. This
term is used as a name for both scientific and edu-
cational courses dealing with procedures related to
processing, storage and transfer of information via
computers and telecommunication systems. Thus,
the "computer orientation" of topics taught in the
framework of these scientific and educational
courses is accentuated.

As far as Russia, the CIS member-states and
the Western Europe are concerned, a term of

French origin - "informatique” is more popular. It is a
apparently a derivative of two other French terms -
“informatione”  (information) and “avtomatique"
(automatic).

In our opinion, the term "informatics" is more
appropriate for naming the scientific and educational
courses at hand because it to the greatest degree
reflects the information orientation of their sub-
stance. Ukrainian scientists share this opinion with
us. A fine example of it would be to cite the name of
two academies of sciences that have been recently
established in the Ukraine. On of them is entitled
"The international academy of computer sciences
and systems" and focuses its major activities on the
issues of creating and effectively using computers
and systems based upon them, that society deems
extremely important for implementing modern and
prospective information technologies.

The other academy of sciences - the Ukrainian
Academy of Informatics chose studies of informa-
tion, information-related processes in the society and
social consequences of its informatization as the
major objectives of its research.

As it appears, these two closely linked areas
are considerably different in their essence.

Taking these facts into consideration, we may
positively assert today that "informatics" and
"computer science" are not two different names for
the same scientific and educational courses. They
are two closely related courses with different con-
tents. In this context, due in the fact that contents of
informatics is rapidly expanding, this difference will
become more and more noticeable.

it is also worth pointing out that not only does
informatics as an independent science and educa-
tional course have its own clearly outlined area of
problems, but also its own research method - infor-
mation-oriented approach. Applying this method
makes it possible already today to reveal, analyze
and perceive many new characteristics and princi-
ples of information and processes related to it that
are under way in the society and the world around
us.

The information culture becomes today an inal-
ienable part of the general culture of the society and
this may be regarded as the effect of objective civili-
zation development laws.

1.3.3. Prospects of informatics development
in the near future

Informatics as a science is currently undergo-
ing a stage of intensive development Having been
created in the framework of a science dealing with
administration processes - cybernetics, the contents
of informatics is rapidly expanding and we can wit-
ness that it turns from a technical course covering
methods and means of processing data via comput-
ers into a fundamental natural science handling
information and processes related to it that are un-
der way in the nature and society [3].

We can reasonably assert that informatics is
one of the most important and prospective "points of
growth" of the world science with a new set of infor-
mation sciences forming around it [4]. That is why it
is of paramount importance to timely focus attention
of the UNESCO heads, education bodies, scientists
and teachers from different countries of the world as
well as the mass media on that phenomenon in or-
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der to adequately reflect it in programs, methodolo-
gies and curriculums of the higher and secondary
education systems as well as in the system of ad-
vanced training of specialists with higher education
and primarily pedagogues.

This implies that changes must be introduced
not only to the contents of the course dealing with
informatics and other technical courses related to it
(computerization, cybernetics), but also a number of
humanitarian courses such as philosophy, econom-
ics, sociology and psychology. It is extremely vital to
include this provision in the Recommendations of the
UNESCO Second International Congress on
"Education and Informatics”.

1.3.4. Contribution of Russia's scientists to
the development of informatics as a science and
educational subject

Russian scientists have been lately energeti-
cally conducting fundamental research in the sphere
of information-oriented problems of the modern so-
ciety development including philosophic problems
related to analyzing the role of information and sci-
entific knowledge in the further evolution of civiliza-
tion and transition of the society to a new paradigm
of safe and stable development. This research is
based upon the noosphere concept of biosphere
evolution created by works of such world famous
Russian scientists as K.E. Tsiolkovsky, V.. Vernad-
sky, A.L. Tchizhevsky, and N.V. Timofeev-Resovsky.
Today this concept gained momentum in he works of
such Russian philosophers as N.N. Moiseev, A.D.
Ursul, A.l. Rakitov, Abdeev and others [3-6].

Information and scientific knowledge are
viewed in the current works of Russian scientists as
essential strategic resources required for the further
development of the civilization and the problem of
activation and efficient application of these re-
sources is given the priority among other scientific
technical and social economic problems of the soci-
ety today [7,8].

Results of this research are energetically dis-
cussed by scientists and pedagogues in scientific
press, during seminars and conferences and are
already reflected in a number of pilot educational
courses on informatics taught in Russian higher
education institutions.

For example, the course entitied "Theoretical
informatics" taught in a number of years in the Rus-
sian Academy of State Service and to students of
the Moscow State Social University, includes topics
dealing with information, knowledge, information
processes and information technologies that are set
forth by the pedagogues precisely from the philo-
sophical perspective and that of the general system
position.

With regard to analyzing the role of information
processes in modern society as well as impact of the
global imformatization process upon the develop-
ment of society and humans, these problems are
dealt with in a special educational course entitled
“Social informatics” which since 1989 is studied by
graduate and postgraduate students of a number of
Russian humanitarian higher education institutions in
Moscow, Saint Petersburg and Nizhny Novgorod
[10].

It is necessary to mention that social informat-
ics as a new and quite prospective complex scientific

and educational course has lately become more
popular in the Russian educational system. A num-
ber of problem-oriented departments of social infor-
matics have already been created and are success-
fully functioning in the Moscow State University
named after Lomonosov, the Moscow State Social
University, the Nizhny Novgorod State University
and in Youth Institute. In 1994 an association of
these departments was established. Problems of
social informatics are given a great deal of coverage
in Candidate's and Doctor's thesis works and regu-
larly discussed at scientific and scientific methodical
seminars.

The Supreme Attestation Commission of Rus-
sia was filed a motion by the scientific community on
introducing a new scientific specialty - "Social infor-
matics”, which would assist in activating training of
scientific personnel for this vital and socially impor-
tant scientific problem.

Russia's expertise in applying the informatics
and information technology courses when providing
training and advanced training of specialists for state
service authorities shall be undoubtedly taken into
account. In particular, such courses are taught at the
Russian Academy of State Service affiliated by the
President of the Russian Federation. Starting in
1994, this Academy operating in the framework of
the continuous higher education system for state
officials also trains specialists that after accomplish-
ing their thesis obtain the qualification of "System
analyst in information technologies" [11].

Employment of specialists with such qualifica-
tion in federal and municipal authorities of Russia
already draws a great deal of attention It will posi-
tively contribute to fostering more effectively the
process of informatization of the Russian society
supported by the fact that the Academy of State
Service has a number of branches in different re-
gions of Russia.

1.3.5. Russia's international cooperation in
dealing with new problems of theoretical and
social informatics

Starting in 1989, Russia's scientific, methodo-
logical and pedagogical expertise in studying the
aforementioned new problems of theoretical and
social informatics is quite regularly discussed during
international conferences, congresses and forums
with specialists both from the Western and the "near
abroad" countries - republics of the former Soviet
Union - participating in them. For example, at the
International Congress on ‘"Information processes
and technologies" (Moscow 1993) three out of four
major plenum reports were dedicated to these prob-
lems [12-14]. Moreover, international conferences on
the social informatics issues have almost gained the
status of being "annual" Another conference entitled
"Social informatics - 96" will take place in Moscow in
April, 1996.

Results of scientific research and pedagogical
expertise of the Russian scientists in informatics are
now studied by specialists from a number of uni-
versities in the US, Great Britain, Western Germany,
France, Spain, Portugal and India. Particular prob-
lems such as for example, those related to develop-
ing methods for distance education and multimedia
technologies, are internationally cooperated in on a
long-term contractual basis with such countries.as
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Great Britain and Spain and in the sphere of theo-
retical and social informatics - with scientists from
the Ukraine [15,16]. -

In order to foster a broader and more inclusive
international cooperation, it is vital to obtain financial
support from the UNESCO and governments of the
countries that are members of this organization. This
support is primarily critical for publication and distri-
bution of scientific works and monographs covering
the future problems of informatics as well as for

2. TECHNOLOGIES

2.1. COMPUTERIZED EDUCATION

2.1.1. Current condition

In the last ten years of applying NIT in educa-
tion, pedagogical software has not radically changed
the teaching methodology in secondary schools.
Computer is at best an instrument assisting teachers
in the traditional way of conducting classes. Accord-
ing to expert estimates, computerization in higher
schools allowed to introduce an effective computer
experiment in a number of courses.

By Fall 1995, 34 thousand out of 35 thousand
complete secondary schools had computers or com-
puter classes with the average number of computers
per school totaling nine. Schools are mostly
equipped with different types of computing ma-
chines, for example 22 types of computers were
used in Tomsk region in 1993 and 17 types in No-
vosibirsk region. During the last years, the type of
computers acquired for secondary education was
mostly confined to IBM PC or Macintosh but their
number (according to experts) can hardly reach 10-
15% of the entire number of all computers installed.

Only 365 schools out of 30.5 thousand (1.2%)
had computers (according to the official statistics of
the Russian Federation Ministry of Education with
incomplete information on Chechnya and Dagestan).
It suggests that application of computers and NIT in
education provided for junior students did not ex-
ceed the limits of experiment.

With regard to complete secondary schools,
the following conclusions may be drawn. Software
and methodological support of the educational proc-
ess informatization may be divided into six catego-
ries of educational computer programs:

1. Knowledge control and testing.

2. Training programs for solving problems.

3. Informative reference systems with materials of
studies, "talking" systems, combinations of the
above-mentioned directions.

4. Professional programs as a topic of studies.

5. Modeling programs, powerful graphical training
and reference systems, complex computergames,
framing modeling environments, multimedia sys-
tems.

Testing programs are the most spread out
ones in Russia because they are easy to create.
Almost in every sphere several testing and control-
ling root programs have been created for different
types of computers.

Program and methodological complexes (PMC)
have become popular lately as well. One of the first
organizations to develop them was KUDITs
(Moscow) operating in the framework of an 1BM pilot
project. PMC represent an autonomous product that

conducting scientific and methodological confer-
ences and seminars on the most essential problems.

Regarding the issue of generalization and dis-
tribution of the generated scientific and methodologi-
cal expertise in studying such courses as
"Theoretical informatics”, "Social informatics" and
"Information technologies in the system of state
service authorities”, in our opinion, Russia's experi-
ence in this field is unique and worth being studied in
detail.

includes:

e methodological support;

e software,;

e information support.

Methodological support is the key component
of these complexes. PMC present an opportunity to
use the assistance of a teacher or study independ-
ently.

Until now no training environments have been
created that serve for purposes of the masses, de-
spite that there are projects aimed toward that end
implemented in Pereyaslavl-Zalessky (Robotlandia),
in Moscow (INT - Logomiry) and in other locations.
Very few modeling, simulation and multimedia sys-
tems exist. In many ways it is related to the structure
of the computer base in secondary education and
higher educational facilities. The computer base in
secondary education has already been described
above, however, most of computers in higher
schools are based on microprocessor 286. These
models can hardly be deemed as a testing site for
the modern instrumental programs and are hard to
develop modeling and other multimedia systems on.

Despite the fact that a series of instrumental
programs (such systems as "Urok", "Computer
Stratum" etc.) were distributed in Russia in quantities
totaling several thousand units, it almost ceased the
development of domestic instrumental programs and
those prepared by single authors and now such
world popular author systems as Authorware Pro-
fessional etc. are not used broadly. On the other
hand, dozens of almost identical training programs
covering small parts of the curriculum appeared on
the market. Training in foreign languages (English
primarily) for which quite inclusive courses contain-
ing different classes of educational means, may be
pointed out among them.

The ordinary textbooks are still the major
"instrument” of students. Any text is easier to read in
a usual book than on the computer screen Electronic
textbooks, on the other hand, is more comprehen-
sive and effective in cases when it:

o ensures feedback;

o helps quickly find the necessary information
that may be difficult to pinpoint in an ordinary text-
book;

o considerably saves time in the event of fre-
quent references to hypertext explanations;

o along with a concise text shows, talks,
models etc. (This is where the possibilities and ad-
vantages of multimedia technologies are self-
evident).
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2.1.2. Prospects

The intensive development of training pro-
grams is carried on by enthusiasts and in the frame-
work of programs on informatization of education,
electronic textbook for higher schools, electronic
textbook for secondary schools etc. So is the devel-
opment of courses embracing the entire educational
process during many years (for example the course
entitled Information culture).

A large-scale certification of pedagogical pro-
grams originating in the Institute of Education Infor-
matization (for secondary schools) has started. It is
expected to expand it in the near future. The devel-
opment of first multimedia training systems many of
which will be applied in teaching humanitarian
courses, is still underway.

2.1.3. Recommendations

It is necessary to continue the certification of
pedagogical programs and publication of detailed
information regarding the certified programs.

It is also vital to pursue experimenting in crea-
tion of training environments as cue of the most
promising directions.

The major hurdle for developing pedagogical
programs is the lack of purely pedagogical materials
for implementation on computers rather than the lack
of instrumental means. !t is necessary to organize
creative groups combined of teachers-practicing,
teachers-methodologists, artists, writers, program-
mers etc. as well as to continue organizing contests
of designers and support programs for such groups.

The work of teachers must be assisted by the
most user friendly computer (today this type of com-
puter is represented by Macintosh). The objective is
not the installation of computers in educational facili-
ties, but their lucrative application for teaching pur-
poses. It needs to be emphasized that teachers
value not the processing speed of the processor or
frequency of it etc., but the fact of computer being
user friendly and the complex character of the of-
fered solution. Teachers must not waist time choos-
ing the computer configuration that suits his course
the most.

2.2. MULTIMEDIA

2.2.1. Current condition

Due to the fact that in the previous years there
was a lack of powerful computers for designing mul-
timedia systems in Russia, such systems rarely fall
under the consumer goods category. The major
surge got underway in Russia in 1994-95. About 80
compact disks were created in Russian mostly con-
taining cultural and historical data.

Multimedia technologies are linked with the
process of creating and using multimedia products,
i.e. electronic books, muitimedia encyclopedias,
computer films, databases etc. The primary charac-
teristic of these products is a combination of textual,
graphical, audio and video information and animation
in the computer. The secondary one is the volume of
information offered to users. The category of multi-
media products may include the ones with the data
volume totaling approximately several hundred
megabytes. As opposed fo ordinary programs, in this
case information itself is a factor. It may be repre-
sented in several ways and most importantly, it is
always structured - both the textual and the graphi-

cal ones. Thus, from the terminological perspective,
it implies not only a multimedia environment but also
a hypermedia one to draw a paralle! with the hyper-
text technology.

Hypermedia products (despite that the term
multimedia product is usually used) of this type may
be used during classes, students may also process
a large amount of materials represented in a form
other than the textual one. All of it is possible in the
interactive (dialogue) regime when not only do
teachers (or students) passively watch and listen,
but also participate in the process of selecting mate-
rials, making notes and preparing the proper sum-
maries.

2.2.2. Prospects

The goal "Humanitarization of education via
informatics” becomes quite achievable with the help
of multimedia computers and such programs as
computer encyclopedias, tourist guides, electronic
books, reference software on literature, art, music. A
good case in point here (as far as the Russian-
language programs are concerned) would be the
"Hermitage", "Russian Treasures”, "Moscow Krem-
lin, directory", "Cathedrals of Moscow" etc. The
process of informationalized education given the use
of multimedia technologies depends above all on the
human factor, that is to say on how the teachers will
take the innovations suggested.

it takes simple instrumental (author) means for
teachers to prepare something and use it during the
class. Nothing better and easier than Macintosh
hypercard has yet been invented. It was the hyper-
card that could bridge the gap between a computer
and teachers in the United States. Certain difficulties
might be encountered when using the hypercard in
Russia, since there is a language used in it which is
close to the original English, but Alas!, to English
and not to Russian. This, in turn, calls for an ade-
quate Russian-language equivalent of the author
means.

The development of the first multimedia train-
ing systems is still underway, many of them will be
applied in teaching humanitarian topics. Most of
electronic textbooks and encyclopedias must be
designed not by the teachers operating given local
conditions but by qualified designers including spe-
cialists in humanitarian arts and natural sciences.
Teachers may base their preparations to concrete
classes on these materials.

2.2.3. Recommendations

It is time that we reject the complex of comput-
ers as the only model applicable in educational or-
ganizations which is even more dramatic since
schools can rarely afford buying 10-15 latest com-
puters at a time.

In this case, a new model of using one or sev-
eral multimedia computers in schools might come in
handy. One computer a school is an electronic board
for teachers, telecommunication unit for connecting
with the rest of the world, practice for groups of stu-
dents, a desktop publishing device in schools, elec-
tronic library or art center in schools (center of cul-
ture and information). Naturally, it is impossible to
use one computer for all of the above-mentioned
purposes, but any educational facility may chose the
one that is the most adequate for meeting their re-
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quirements whereas other model may be purchased
in the form of acquiring additional computers. The
most important aspect of it is that computers (a
computer) installed is schools should immediately
provide feedback and not be locked up in a class-
room with no software installed. This scheme allows
to use multimedia options of computers that meet
the standards not fower than MPC-2.

The best computer for these purposes is Mac-
intosh which according to 1994 estimates, is easy to
handle for librarians and teachers specializing in
particular topics. Macintosh is deemed as the world's
best multimedia machine - it is reliable and simple.
The extra price is compensated by the options it
offers and low maintenance costs In the event that
IBM PC compatible computers are chosen for this
purpose, it is important that educational organiza-
tions are oriented at using muitimedia computers
that meet the standard not lower than MPC-2.

Libraries in schools must become multimedia
centers contributing to informatization of schools and
should serve as a source of information both in the
printed and electronic forms for teachers and stu-
dents. It is also possible to rename this facility into
media library (mediateka), electronic gallery etc. The
name is not as important as is the fact that libraries
should become information centers that avail proc-
essing multimedia information, instill in students
skills required for living and working in the modern
information-oriented society. Such electronic librar-
ies in schools should also offer modern multimedia
encyclopedias, art galleries, tour guides describing
sights of different countries and a set of additional
materials on educational topics etc.

The major obstacle in the way of developing
pedagogical programs is not the lack of instrumental
means but 1) the lack of exclusively pedagogical
materials to be implemented on computers; 2) the
lack of specialists-"directors" - somewhat similar to
movie directors, capable of combining the source
pedagogical and education materials in one attrac-
tive multimedia product. It is important to organize
creative task forces combined of teachers-practicing,
teachers-rnethodologists, artists, writers, "directors",
programmers etc. as well as to continue organizing
contests of designers and support programs for such
groups.

2.3. OPTIONS FOR APPLYING
NETWORK TECHNOLOGIES
IN EDUCATION

No matter how complex the essence of tele-
communication means is, what ideas are used in
that field, only the following options are available for
users:

o retrieve (read) information;

o transfer (send) information;

» place information;

o search (scan) information - an option that
only recently became available disc to the rapid
growth of INTERNET.

That is why the options of using network tech-
nologies in education are in the first place deter-
mined by the contents and methodological essence
of telecommunication systems rather than their
technical characteristics [17].

2.3.1. Electronic mail

Application of telecommunication in education
was initiated in our country in the end of the 1980-
scientific in the form of E-mail {18]. Primarily it be-
came clear that E-mail may not be used as a base
for individual or collective correspondence between
students. All attempts of that sort gradually entailed
the fact that all contacts were ceased. However, in
the early stages of contact, within a limited period of
time, this correspondence may be used as a way for
students to meet each other. The principal result
obtained during the initial years of using E-mail in
schools is confined in the fact that success may be
achieved only through specially organized and co-
ordinated educationa! activities of students based
upon E-mail.

The result of secondary importance may be
considered the understanding of the fact that the
program employing E-mail can fit the limits of system
of classes with great difficulties.

The third result is confined in the fact that E-
mail is an economizing means of education process
informatization since it requires only one inexpensive
computer per school. In a number of cases, when
schools did not have any computer available the
authors had to organize and support the course of
educational activities via E-mail. In terms of opera-
tion, [19] E-mail may be naturally used in schools
according to a collective project model.

2.3.2. Teleconference

In the Western countries, where the develop-
ment of telecommunication is somewhat ahead of
our achievements, on-line conferences became one
of the major means of distance education [20], Tele-
conferences assist in organizing collective work of
students, implement methods of business games
and brain attack. All of it becomes possible due to
the implementation of a virtual class based upon
teleconferences. This technology is aimost unknown
in our country - only a handful of publications [21-24]
took place as well as several attempts of the de-
partment for education informatization problems of
the IIP RAS to implement an educational course
employing teleconferences. Nonetheless, this tech-
nology has a vast potential with regard to education
and hence, is presented in the survey in the form of
a separate section.

Participants of teleconferences may be divided
into groups for working on particular topics and their
access to certain topics may be limited. In general,
there are broad horizons for organizing the educa-
tional process. At this point it would be appropriate
to mention that off-line teleconferences. The problem
is that it takes a certain period of time (hours and
even days) to send a sentence and place it via off-
line conferences and to read it at the teleconference
and obtain it on your computer. Thus, applying to off-
line teleconferences you will every time retrieve only
a part of the information contained there at the mo-
ment when you receive the information on your
computer. That is why your sentence may be out-
dated, repeated, inappropriate in the event that the
discussion unfolded in a new direction and so forth.
Another weak point of off-line teleconferences is the
impossibility to select new materials for reading.

Working at on-line conferences, each partici-
pant may scan the contents of the conference and
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determine what he wants to familiarize himself with,
after which he obtains only the required information
on his computer. Participants of off-line conferences
never know in advance what new materials became
available and subsequently they have to order all of
them. The more intensive work is the worse off-line
conferences are. In case of a slowly evolving con-
ference with a small number of participants applica-
tion of this conference may be deemed justified to
the extend of considering justified slowly evolving
education.

2.3.3. Database

Means of telecommunication make information
stored in distant from users databases accessible to
them. A fine example of distant databases is the
information stored in INTERNET servers. One of the
most interesting functions implemented in INTER-
NET is the option of browsing or surfing the informa-
tion. Users search for information in INTERNET
either for particular reasons or just for looking
around and finding out what is available. INTERNET
contains enormous amounts of information so it may
take a very extensive period of time just to switch
from one sector into another scanning the available
information. The emergence of such means of con-
ducting the search of information as GOPHER and
WWW had a bomb effect.

2.3.4. Potential and prospects

According to facts set forth above, we may
draw the conclusion that the major methods of
working with network technologies are confined to
firstly project activities and secondly - distance edu-
cation. Distance education is implemented in this
case either in the form of self-studies using the edu-
cation materials stored in distant servers or on-line
teleconferences. On-line education is obviously dif-
ferent from the traditional one which is based upon
personal contacts. Some of the most significant
differences are:

¢ people from geographically distant places
can be "present” in classes without physical trans-
portation to one place;

¢ it helps save time and transportations (which
basically means financial benefits, although it re-

3. TEACHERS

3.1. INFORMATION TECHNOLOGIES IN EDUCA-
TION AND NEW POSSIBILITIES IN TEACHING
METHODOLOGY

The education technology in Russia implies a
means of implementing contents of education stipu-
lated by educational programs and representing a
system of forms, methods and means of education
that ensure the achievement of the set didactic ob-
jectives.

The peculiarities of the new information tech-
nologies in education are the following specific envi-
ronments in which they are implemented and com-
ponents related to it:

= technical (type of the applied equipment);

e program and technological (software catering
for the implemented education technology);

o organizational and methodological

quires initial and current costs to participate in on-
line education);

* participation in conferences is possible within
a certain period of time - it may be accessible either
within a definite period of time (for example one
month) or within an unlimited period (for years);

e interaction (responses to messages etc.) is
not simultaneous and immediate;

¢ participants may contribute to the conference
at any moment when they feel it appropriate i.e. they
do not have to wait for their turn and cannot interrupt
others;

» contribution to the conference may be maid
24 hours a day, seven days a week;

* participants of the conference may contribute
to it from any geographic location which means that
the participants who due to their occupation trave! a
lot may communicate from basically anywhere;

e interaction between the participants takes
place (not necessarily though) in a more regular,
slow manner;

e all contributions to the conference are auto-
matically recorded and may later be used as a data-
base;

* participants may also use other sources of
information of the system not determined by the
program they are participating in;

¢ social aspects of participation, process and
results of teleconference usually differ from those in
case of personal communication;

e the possibility of collective work in groups is
increased - teleconferences may sustain collective
education via such means that may not be achieved
in case of meetings in person.

INTERNET offers unique education options.
Although there are no general methods of using
INTERNET in the educational process, they are
likely to emerge in the near future. It allows us to
draw the conclusion that it is necessary to take into
account the possibility that systems worked out for
the education system which are currently designed
and projected may be plugged in INTERNET in the
future.

(instructions for students and teachers, organization
of the education process);

e subject matter of knowledge.

Automated computer-supported training
courses serving for one or several education pur-
poses gained popularity. These courses include
programs, methodological and educational materials
(photo slides, printed, audic and video materials
etc.) required for different types of educational work.

Various works in the sphere of didactic pro-
gramming considerably developed as well. In peda-
gogical literature this term is sometimes referred to
regarding the issues of selecting and structuring
educational material as well as optimal organization
of the education process. One of the major objec-
tives of didactic programming is a combination of a
target system regulating optimal education admini-
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stration actions under the implementation of which
the condition of knowtedge and skills reaches prox-
imity with the required standard.

Currently, there is a growing trend of develop-
ing and applying author integrated environments
supporting different information components such as
texts, dialogues, schemes, pictures and including
analytical and imitative models of the studied objects
and phenomenon, databases and bases offering
expert knowledge, support systems for implementing
particular professional actions such as scientific,
engineering and technical calculations, automated
projecting etc.

Modern information technologies grant stu-
dents access to nontraditional sources of informa-
tion, increase the efficiency of self-reliant work, offer
totally new opportunities for applying creativity, ac-
quiring and mastering different professional skills,
allow to implement principally new forms and meth-
ods of education using means of conceptual and
mathematical modeling of phenomenon and proc-
esses.

Educational modeling creates illustrative effect
for the studied object thus increasing the interest of
students to this form of education and studies of
processes in their dynamics results in a more thor-
ough processing of educational materials.

Since modeling itself becomes an educational
objective with regard to a number of subjects, in-
strumental software is being developed in Russia
that assists teachers and students design and mod-
ify training models in the interactive mode thus elimi-
nating the necessity of programming.

Information technologies in education make it
possible for teachers to use both particular types of
educational work and entire sets of them for achiev-
ing didactic goals i.e. to project a training environ-
ment. Teacher-oriented instrumental means allow
the user to quickly renew the contents of automatic
training and controlling programs keeping up with
the emergence of row knowledge and technologies.

Teachers are offered additional options for
supporting and directing the character-building proc-
ess of the trainees, creative thinking and organizing
their cooperation, designing and selecting the best
variants of education programs. Teachers become
the major suppliers of the education subject goals
taking into account the varying character and signifi-
cance of educational courses (humanitarian, eco-
nomic, natural science etc.) in a concrete educa-
tional facility. There is also a possibility to reject the
routine types of teachers' activities intrinsic to the
traditional education, offering them an intellectual
form of labor. Information technologies release the
teacher from the necessity of setting forth a consid-
erable part of educational materials to students and
routine operations related to polishing skills and
abilities.

Due to the access to telecommunication net-
works, not only do teachers considerably increase
their information stock, but also get a unique oppor-
tunity to communicate with their colleagues basically
all over the world. This creates perfect conditions for
professional communication, conducting joint educa-
tional, methodological and scientific work, exchang-
ing educational projects, software, data etc.

For this purpose banks of data and knowledge
are created that accumulate normative, reference,

instructive, photographic and other types of informa-
tion. Means for analyzing business and other infor-
mation related to activities of educational facilities
are also being created.

In the framework of the specified directions at
the level of educational institutions, interlinked com-
puter systems are being created that ensure auto-
mation of functions related to educational process
management which above all will allow to reduce the
pending expenses for organization of education
process administration in educational institutions.
This project implies the development of electronic
means of access to library and reference informa-
tion, rating calculation of each student and educa-
tional facility.

3.2, CONVEYANCE OF SKILLS
AND KNOWLEDGE VIA INFORMATION
TECHNOLOGIES

Conveyance of skills and knowledge may theo-
retically be divided into two pans - inteliectual
(creative) and technological. The intellectual part
includes collection of knowledge, their systematiza-
tion (structuring), generalization (separation of major
knowledge aspects within a subject sphere), con-
veyance of knowledge in the form of "lively" com-
munication of teachers and students (tectures, semi-
nars consulting). The technological part includes
testing, training in order to determine eligibility for
studies, examination of the amount of knowledge
mastered as well as self-control of the depth and
knowledge of the mastered information. The border
between the specified parts is quite hypothetical and
possesses flexibility.

In the course of accumulating knowledge and
perfecting the methodology of teaching an evolution
shift of the border takes place with expansion of the
technological border and simultaneous expansion
the subject sphere outer border by means of includ-
ing into it new knowledge (skills) or depth of their
understanding.

The creative origin in the sphere of conveying
knowledge and skills is the human prerogative. in-
formation technologies in this sphere ensure the
information support of the process in the form of
profession-oriented databases, means of data tele-
communication, means of their visualization for per-
ception as well as in the form of auxiliary means of
systematization and generalization of knowledge.

The technological part is implemented via de-
vice and program means and directed to ensuring
testing and training in all forms.

The concrete combination of means and tech-
niques of both parts of the knowledge and skill con-
veyance process in all of the numerous subject
spheres determines the paradigm of the national
education system.

A considerable role is played by the techno-
logical component in sustaining the self-study proc-
ess -compilation of training programs, schedules of
classes, transparent topics for training specialists in
peculiar subject spheres. The last direction may
include models of training systems, models for
evaluating the efficiency of funds invested in the
education system and other components of modern
information technologies.

Russia possesses a world famous higher edu-
cation and professional training of average qualifica-
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tion specialists system. There are centers for com-
puterization of the higher and secondary education
supported by the state. The specified Centers offer
methodological projects and test samples of pro-
gram complexes in particular program spheres (in
separate subject (curses). There is also an extensive
list of training software for practicing and perfecting
professional skills in technically complex profes-
sional spheres.

Prospects for development of information
technologies in the sphere of knowledge and
skill conveyance

The modern condition of information technolo-
gies in the sphere of education support may be
characterized by the fragmentary structure of com-
ponents. There are components that solve particular
private issues of specialist training. The major direc-
tion of expanding the sphere of information tech-
nologies application in the field of knowledge and
skill conveyance may be regarded the creation of
complex system for education informatization.

Such system may include:

1) Creation of profession-oriented databases
containing scientific, professional and educational

information on industrial basis,

2) Setting standards in the sphere of present-
ing and transferring information related to the

education support process;

3) Creation of a concept, principles and func-
tional structures that ensure actualization of

information used in the educational sphere;

4) Design of technological means for overcom-
ing language barriers when distributing

information for education purposes;

5) Creation of an industry manufacturing ap-
plied program packages serving for the major

elements of conveying knowledge and skills
(creation of quite versatile program nutshells for

introducing automated elements into the edu-
cation process).

6) Creation of sets for information and techno-
logical support of education m the most spread out

subject spheres.

Russia‘s contribution to the development of
information and technological components of
the education process

Russia possesses personnel, knowledge and
generated expertise in training highly qualified spe-
cialists. This expertise may be used when creating:

1) Databases containing scientific, professional
and educational information in profession-oriented
spheres where positive results were achieved:;

2) Uniform program components and program
systems catering for particular functions of the edu-
cation process.

3) Standards of presenting and distributing
profession-oriented information.

4) Methodologies for applying means of auto-
mation and information technologies in the sphere of
conveying knowledge and skills.

5) Computer training programs for perfecting
professional skills in technically complex profes-
sional spheres.

Expanding the sphere of more effective appli-
cation of information technologies in the field of con-
veying knowledge and skills requires international
coordination and joint efforts of different countries

directed toward creation of information and technical
means of education.

3.3. PRACTICING INFORMATION
TECHNOLOGIES IN SCHOOLS
AND PREREQUISITES FOR RESHAPING

The massive introduction of computers in sec-
ondary schools in Russia that lasted for more than
ten years did not live up to the expected informatiza-
tion of the education process. Reasons for that are
quite obvious now. The major method for organizing
work places of students was regarded the computer
lab. The major topic implying the use of computers
has become the course of informatics and computer
basics. Thus, it appeared that computers were used
mostly for the purpose of studying them. Informatics
teacher combined their ordinary responsibilities with
the material ones for the computer lab. Computeri-
zation of the education process was restricted to the
computer lab in the framework of a single course.

Starting in 1985 deliveries of computer sets for
equipping laboratories were centralized. Each school
of this type endured the necessity to hire a teacher
of informatics. Since the large-scale training of
teachers had lagged way behind, the most natural
and probable way out was requalification of pro-
gramming engineers into teachers of informatics.
The major educational activities during informatics
classes became studying one of the programming
languages - Basic as a rule. This situation still per-
sists in many schools despite thé emergence of a
large number of programs designed for studying
particular topics in the framework of other courses
as well as such programs especially designed for
versatile application of computers as instruments as
text and graphics processors, desktop publishers,
electronic tables and databases. Event the transition
from the eight-bit mode computers to the sixteen-bit
mode ones had a slight impact upon the commit-
ment to Basic.

Thus a typical situation would be the one when
the only person is an average school who was ca-
pable of using computers and knew their target pur-
pose was the informatics teacher. Since all comput-
ers were concentrated in the lab they were used only
during informatics classes. In this event, the class
was divided into two groups because the number of
computers was limited to 10-15 units. If a school
acquired computer programs for studying other
courses, these rare classes were held in the com-
puter lab with the informatics teacher obligatorily
participating in them since he was the only teacher
capable of starting these programs and the one who
assumed the material responsibility for computers.

Educational programs and curriculums were
centralizedly approved and set as standards
throughout the country. No initiative was allowed.
Now we can witness more favorable conditions for
practical implementation of new organization models
for using computers in schools. These models in-
clude the following:

1) Independence of schools. Each school may
decide as to what educational programs teachers
will use. Some schools even jumped at the class-
lesson system and declare a transition to new
means of educational process organization.

2) Readiness of teachers. Presence of com-
puters in schools could not pass unnoticed. More
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and more teachers feel the necessity of applying
information technologies in studies of their courses.
Meeting these needs, a course of mastering and
implementing a project method for teachers was
developed in the Institute for Informatics Problems
RAS.

3) Change of teachers' role. The process of
gradually transferring knowledge from people's
heads into magazines and books and then into com-
puters which is underpay all over the world involved
schools as well. Now teachers become more and
more aware that they no longer represent a source
of knowledge for students. Teachers' role of a
source of information is substituted by the role con-
fined to methodical organization of the process im-
plying self-reliant acquisition of knowledge by stu-
dents from various sources.

4) The economic situation. The economic
situation played an important role in arising the ne-
cessity to overhaul the organizational form of using

4. STUDENTS

4.1. MODELS FOR APPLICATION OF INFORMA-
TION TECHNOLOGIES IN SCHOOLS

It can hardly be expected that in the near future
schools will be able to equip every working place of
students with computers. It is also unlikely because
neither the teachers nor designers of educational
programs can offer students a constant substantial
work on computers at least in certain courses except
for informatics basics. It seems that the class-lesson
model of using computers reached the limit of its
possibilities. Hence, the task of informatization of the
education process must be solved through other
ways.

As one of these ways it is possible to propose
to start implementing other organizational modets for
interaction of students with the information tech-
nologies. Let us view what options it presents. In
order to do that we will have to list the mechanisms
of educational interaction between students and
computers and evaluate the possibility of their im-
plementation in the framework of certain organiza-
tional models. We can map out the following models
of using information technologies applicably to com-
puters:

1) Model of studies. This model is designed for
studying and mastering computer user interface and
programs. An instrument or a working tool is being
mastered. The model is characterized by the imme-
diate communication with computers for a conse-
quent implementation of actions and test for the
correct reaction of software. This model plays an
auxiliary role as a preparation stage providing a
possibility of implementing other models for applying
computers. In the overwhelming majority of cases
this model is used in schools.

2) Model of existence. Programs featuring
certain  artificial environments via modeling
(simulation) or creation of virtual reality have gained
more and more significance lately. Multimedia
means are used as well. Under these circum-
stances, the user of such a program - a student in
this case - views this artificial environment as reality
in which he exists within a certain period of time. The
purpose of such programs may vary. Most frequently
this model is used in computer games and training

computers implemented in schools. The project
collective model requires considerably lower costs
for computerizing the education process. The same
approach may be applied to the model of individual
activities.

5) Civilized methods. Several years ago school
were supplied computers according to directives of
the party and the government. Now schools acquisi-
tion of computers is based upon sponsor invest-
ments. The further step toward civilization would be
to apply for sponsorship not only for providing the
given school with computers but also for implement-
ing certain education projects that will bring in par-
ticular results. The transition to financing projects is
getting closer. This is the way science is financed.
The transition to the collective project method of
organizing the use of information technologies may
create advantages for schools in getting the proper
financing.

programs. Another fine example would be INTER-
NET. Some of its features make it possible to im-
plement a collective model of existence in artificial
environments. The model of existence has a para-
mount importance because it provides the greatest
impact upon the user. This model is implemented in
the conditions of direct communication of the user
and the computer. The education application aspect
may be represented by such "construction" games
implementing macroeconomic and social models as
SimCity, MotorCity, Civilization and others.

3) Model of managing one's own information.
This model is implemented when as a result of work
with a computer, the user accumulates certain ma-
terials that require particular attention in terms of
storage, renewal organization etc. This seif-reliant
work requires personal memory resources. The
simplest version of the mode! of information man-
agement is implemented when students create their
own subcatalogues featuring results of their activities
such as texts, charts, tables etc.

4) Model of managing technological process.
This model features application of computers as an
intellectual interface between the controlled process
and the operator. As far as the education process is
concerned, this mode! may be used in case of com-
puterized control of physical and chemical tests.
There are projects on managing such physical char-
acteristics in the classroom as temperature, humid-
ity, light etc. They may form part of the education
process when dealing with such courses as physics,
geography and nature studies.

5) Model of creativity. In the event that com-
puter is mastered as an instrument, students may
face a situation that requires a certain portion of
creativity. Computers make it considerably easier to
write essays, enables students to format the created
texts providing them with polygraphic quality. Crea-
tion of computer pictures and programming may also
be regarded as creativity. The process of creativity
requires a special creative atmosphere which can
hardly be achieved during the classes and especially
in the situation when all students must do the same
work.

6) Model of communication. Modern computer
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networks feature the function of transferring mes-
sages among the users. These possibilities are so
immense that they turned into an important element
of human culture during the last years, which may
not be implemented via other mechanisms of trans-
ferring messages across a distance (mail, telephone,
telegraph, fax). Computer networks just like ordinary
every day communication may feature educational
projects containing along with the materials for edu-
cational purposes element- of motivation for stu-
dents. These means also allow to execute distance
education implementing the parable of a virtual
classroom.

7) Model of browsing (surfing). Those students
that are computer wizards usually familiarize them-
selves with a new computer not starting with solving
the task in hand, but with finding the contents of the
computer memory. They scan catalogues, starts the
programs he is interested in and scans files that may
be of interest for him. This scanning or browsing is a
rudimentary example of the behavior that may fully
be realized in INTERNET. An analogue of these
activities may be represented by scanning books
with a free access in the library. This model is im-
plemented both for satisfying one's curiosity and as
a method of browsing information. In this case it
does not matter whether the person engaging in
scanning knows what he looks for. Currently, no
experience of practical application of browsing
model has yet been generated. However, there is so
great an interest shown toward such a possibility
that we may soon expect publications of methodo-
logical materials on its application.

8) Model of retrieving information. This model
may be outlined as an independent mechanism for
computer interaction because in the event of a
straightforward search of information other programs
are employed than the ones used for implementation
of the browsing model. This model may be executed
in case of educational use of electronic encyclope-
dias and tour guides on CD-ROMs, for example,
when preparing summaries or reports.

9) Model of intermediary interaction. Among
many education projects there are ones that do not
require direct communication between the computer
and all participants of the project, although, the in-
formation retrieved from the computer considerably
determines studies related activities [1]. A fine ex-
ample illustrating that model may be the description
of a project entitled "Holidays" that got underway in
1992-93 in the framework of an E-mail pilot project
for schools in Great Britain and the CIS. Students of
schools exchanged descriptions of national holidays
and then picked one of the holidays celebrated in the
other country for doing so in their school. After set-
tling on a particular holiday, a detailed study of the
chosen holiday took place in the school including the
behavioral scenario, clothes and national cuisine.
The closing event was the celebration of the chosen
holiday with the further exchange of videocassettes
containing a recording of it. The direct work on the
computer was accomplished by a small group of
students and in some schools this role was played
by the teacher alone. However, the intermediary
interaction of practically the entire school with their
counterparts lead to a significant for the schools
event. The project materials increased motivation
during geography, literature, history world culture

classes, because it inspired studies of both British
cultural traditions and those of their own country.

All of the described models may appear useful
when implementing educational activities of students
employing computers. However, the modes of organ-
izing students should conform to the applied models.
Let us view organizational models of interaction
between students and information technologies.

1) Class-lesson model This mode! is character-
ized by the fact that all of the working places are
equipped with computers as well as that of teachers'.
It is also assumed that all computers are plugged
into a local network and supported by a server. The
interaction with computers during the classes is
organized so that all students engage in similar or
same actions. The teacher's task is simplified. He
presents problems, shows how to solve them and
controls the process. It is fairly easy to control same
tasks just like it is to comparatively evaluate the
results. This organizational model provides the best
implementation for the model of studies which is
auxiliary with regard to the rest of them. The model
of browsing would probably also fit the profile of
such a computer class in the event that no concrete
goals are set before the students and the process
assumes the form of mastering the browsing proce-
dure. All other models require individual actions of
students thus not fitting the class-lesson system.

2) Collective project model. This model is
based upon a project method well known in peda-
gogic. One of the major controversies of modern
schools is that goals of pedagogues are different
from those pursued by students. Low rating of peda-
gogues' goals among students does not increase
their motivation and leads to a general decrease of
interest taken in the studies and hence to a de-
crease in the level academic achievements. One of
the effective methods increasing the motivation of
students is creation of goals important for them and
which can be achieved by obtaining particular
knowledge. in this case achieving the pedagogical
goals becomes a means of achieving the goals that
were artificially presented to students. It appears
probable enough that this famous pedagogical situa-
tion may find a second chance due to the emerging
possibility of using computer based information
technologies is schools. Perfecting the project
method teacher concentrates on pedagogical issues
and on planning changes in the educational process
of character building. Employment of information
technologies plays an auxiliary role in ensuring the
planned changes. Since project activities implies
different roles of participants, the use of computers
becomes momentary and takes place to the extend
of being necessary according to the distribution of
roles among participants. If there are several, from
six to eight project groups in the classroom one or
two computers may be enough for supporting the
entire work. In this case every group may use the
computer differently than others. Naturally, teacher's
task in such a class becomes more complex. How-
ever, because of the intensive motivation of students
one may be assured that everyone is occupied with
a task. Subsequently, it becomes harder to evaluate
the academic achievements of every stu-
dent. In order to avoid this complication, the evalua-
tion procedures should be planned when working on
the project. Apparently, depending on the contents
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of projects any of the models employing information
technologies may be implemented, with the possible
exception being the model of studies. The collective
project model may be employed when using a single
computer in a school. Some of the projects may not
require a computer in the classroom at all. In this
case it is the education process that undergoes in-
formatization but not the operation of studying the
computer itself. Practical application of the collective
project model requires that teachers possess new
knowledge and follow the special procedure.

3) Model of individual activities. This model
finds its best application when using a computer at
home, however it may be replaced by an analogue
represented as single computers located in a school
library, for example. This organizational model al-

lows to apply any of the models employing informa-
tion technologies including the model of studies. In
order to employ it, both time during the class and off
the class may be used. In the event that students
have a computer at home, the accent may be re-
placed on the homework.

The major conclusion that may be drawn from
this material suggests that the class-lesson model of
interaction between students and information tech-
nologies is depleted. It should be replaced by the
collective project model and the individual model The
main advantages of the offered models are repre-
sented in the fact that they allow to subject the edu-
cation process to informatization, achieve this goal
with lower costs and suit the modern school better.

5. SOCIAL, ECONOMIC AND CULTURAL ASPECTS

5.1. TECHNOLOGICAL INNOVATION
IN THE SOCIAL SPACE
AND INFORMATION TECHNOLOGIES

One of the major principles of the modern so-
ciety development is the great degree of technologi-
cal innovation in the social space [25]. The techno-
logical development level of the society determines
today its capability to produce high quality competi-
tive goods, makes the country economically powerful
and socially stable, determines living standards of
the overwhelming majority of our planet's population.
This is exactly why a brand new type of the world
market has been forming lately - a market of promis-
ing technologies where the information technologies
play more and more considerable role. In other
words, information technologies become such an
important product of social activities as manufac-
tured goods, products and services. A characteristic
example of it would be Japan - the first country to
give informatics and information technologies a pri-
ority status in their national policy of social and eco-
nomic development.

The strategic role of information technologies
as a factor of social and economic development in
the modern society may be deemed generally ac-
knowledged today with no room for doubts. It is de-
termined by the following major peculiarities of in-
formation technologies that stipulate the necessity to
give them the priority status both in national scientific
and technical policy and the sphere of education [2].

1) Information technologies make it possible to
activate and efficiently utilize national and the world
information resources of the society that today rep-
resent such an important factor for the development
of the civilization as mineral resources, raw materi-
als, energy and human resources.

2) Information technologies allow to optimize (
and in many cases - to automate) information proc-
esses that have occupied larger niches during the
recent years in different social activities spheres it is
a common knowledge that the development of the
civilization assumes the direction toward informati-
zation-oriented society in which objects and results
of the work accomplished by the majority of popula-
tion are not tangible values but mostly information
and scientific knowledge. Already now in the devel-
oped couniries a large part of working population
(more than 60% in the United States) are closely
linked in their activities with the processes of prepar-

ing, storing, processing and transferring different
types of information and therefore, it has to develop
and practically apply the proper information tech-
nologies. Thus, the rapid development of the infor-
mation sphere in the society had a considerable
impact upon the structure of population's occupation
and requires the proper orientation of the education
system. For example, the development of personal
informatics means and the telecommunication sys-
tem provide new options for providing jobs for handi-
capped at home, pensioners capable of working and
women raising small children. And these are quite
vital and important social problems for many coun-
tries in the world.

3) Information technologies are often important
components of other types of technologies both
industrial and social. In this case they implement the
most vital "intellectual" functions of these technolo-
gies. Characteristic examples may be systems of
automated projecting of manufactured products,
flexible automated and robotized types of produc-
tion, automated systems of technological process
control, modeling complexes for conducting tests of
complex technical systems etc.

4) Information technologies play an extremely
important role today in providing information interac-
tion between people as well as in the systems of
preparing and distributing mass information. Today,
in addition to the customary means of information
communication (such as telephone, telegraph, radio
and television) systems of electronic communica-
tions gain more popularity in different spheres of
social activities. These systems may be represented
by E-mail, facsimile communication of information
and other types of telecommunications. These
means are rapidly assimilating in the cuiture of our
society since not only do the) create certain conven-
iences and save social time but also facilitate solu-
tion of many industrial, social and routine problems
entailed by the globalization and integration process
the world community is undergoing, expansion of
national and international cultural and economic ties,
migration of poputation and more dynamic transpor-
tation across the planet. The level of development
and distribution of modern information technologies
determines the extend to winch a country enters the
world community space. This is one of the critical
conditions for developing not only the economy but
also for efficiently developing its science, culture and
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education.

5) Information technologies are pivotal in the
process of intellectualization of the society and de-
velopment of educational and cultural systems.
Practically in all of the developed countries and in
many developing ones computers and television
equipment, education programs on optical disks of
CD-ROM types and multimedia technologies be-
come customary attributes of not only higher educa-
tion institutions but also ordinary schools that form
the system of secondary and elementary education.
The application of information technologies became
also an efficient method for education systems, con-
tinual education as well as for qualification advanc-
ing systems and retraining of personnel. Thus, the
issue of developing and distributing progressive
information technologies in the society is most
closely related to the problem of qualitative devel-
opment of human resources and intellectualization of
the society.

6) Another promising direction in the process of
safe and stable development of the civilization is the
development based upon knowledge. It implies that
both global and regional knowledge should be ra-
tionally developed and actively knowledge that re-
flects the historical experience and peculiarities of
development in particular countries and regions of
the world [26].

In this regard it is appropriate to emphasize
especially the key role if the information technologies
in the processes of generating, distributing and ef-
fectively using new knowledge. Today, the traditional
methods of supporting scientific research confined to
basically computerization of mathematical calcula-
tions, employing methods of statistic modeling and in
distributing scientific and technical information within
telecommunication networks does not satisfy scien-
tists anymore. These methods are replaced with the
new ones based upon application of rapidly pro-
gressing options for means of informatics and
promising information technologies.

It should be primarily noted that such methods
as teleconferences, assigned scientific task forces
as well as methods of complex information modeling
of complicated natural processes and phenomenon
that allow scientists conduct a sort of a "calculation
experiment”. In this event, the characteristics of the
researched processes may be selected the ones
that often may not be implemented given the condi-
tions of natural modeling due to its great complexity,
high cost or danger post to those conducting the
experiment. This direction created and actively de-
veloped by academician A. Samarsky from RAS was
widely acknowledged by both Russian and foreign
scientists [27].

The second prospective direction is formed by
methods of artificial intellect that assist in finding
solutions to ill-formalized problems as well as prob-
lems with incomplete information and blurred initial
data. In this case the logical sequence of the auto-
matic search for the type of problems specified
above reaches in its character that of metaproce-
dures used by the human brain [28].

The next promising direction is represented by
methods of multi-dimension cognitive computer
graphics that make it possible to present various
mathematical formulas and principles in spacious
form. With the help of them Russian scientists man-

aged to observe several new principles even in such
an abstract field as the theory of figures.

It is necessary to underline that fostering re-
search in the field of theoretical informatics and
philosophic perception with which the Russian sci-
entists deem the role of information in the evolution
process help form a new picture of the world around
us, which appears considerably more informative
than it was thought before [29].

5.2, INFORMATICS AND CULTURAL ISSUES

Development of means of informatics and in-
formation technologies make it possible to find new
solutions to a number of pressing problems of mod-
ern culture. One of them is the problem of how to
save cultural legacy of different peoples, repre-
sented by ancient books, manuscripts, pictures,
photos, sound recordings, films, videos, etc. Another
problem is how to provide a wide access to this data
to all interested users, with no threat to their good
condition in future. Both these problems can be ef-
fectively solved by creating electronic encyclopedia,
reference books and data base of the works of cul-
ture, where their electronic copies are kept in high-
fidelity computers and can be easily accessible to
many distant net users. Necessary distribution, as
well as local use of this data, for instance, for re-
search work, studies, culture education activities,
etc., are also possible.

Invention and application of digital copies of the
works of culture, as well as recent development of
integral multimedia technologies have become the
main instruments of the fast-developing art trend -
screen art. Dozens of thousands of CD-ROMs,
which have already become an industry trend,
popularize world's cultural masterpieces, which have
been accessible only when in museum, palaces,
picture galleries, art exhibitions or private collections.

Multimedia technologies let not only link the
picturesque and detailed images of the works of
architecture, sculpture and fine art item by item, but
supplement them with diverse reference and scien-
tific data, as well as music, movies, video, animation,
etc., if needed. All this strongly influences the audi-
ence emotionally, develops its sense and interest in
art and, simultaneously, lets it obtain the necessary
knowledge in culture, art, human history.

Opportunities of this trend of informatics means
and information technologies development are so
promising that Russian culturologists have good
reasons to say that a new cultural trend, i.e. screen
culture [30], is being born. Most important is to en-
sure that this trend is fully applied in the area of
humanitarian education.

it is worth mentioning that there is one more
type of promising information technologies. Its ap-
pearance will provide absolutely new opportunities
for the realization of human creative talents. This is
the so-called creative technologies which are in-
tended to exercise information support for human art
processes with the help of computers, TV and other
information equipment.

Application of these technologies is especially
effective when the art process implies combinatorial
tasks, searching for necessary combination of
space, color and other elements of the work. This is
rather typical for architects, designers, modelers,
arrangers, animators, sound engineers and some
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other art professions.

Creative technologies are new. Therefore their
opportunities are not widely known yet. Though they
will have a good future. If digital TV and sound-
recording studios already exist, the specialized com-
puter centers for the data support of other types of
creative activity are the matter of the near future of
information.

That is why one of the tasks of the modern
education system is to properly update both teach-
ers and students on the main opportunities, prob-
lems and peculiarities of this fast-nearing future,
which gives us no time to get ready for it.

5.3. INFORMATICS AND OF NATIONAL
SECURITY ISSUES

Informatics and information technologies are
the necessary and rather effective means of ensur-
ing national security, many of which are of a mostly
information character [31].

Paying no particular attention to the well-known
problems of military security, which is impossible
without strong computer base, we will consider three
basic problems, which people meet at the door of
XXI century and which pose a serious threat to their
future existence.

The first among these problems is the problem
of environment and its greatest part - human envi-
ronment. Ensuring of chemical safety of a person
under modern conditions of the himself-made artifi-
cial world is becoming one of the most pressing and
urgent problems of national security. The ways to
find a solution to this problem are closely connected
to the use of modern information technologies.

As a result of the rapid growth of chemical in-
dustry and insufficient toxicological control over pro-
duction of many artificial substances and materials,
dangerous to health and sometimes life, our society
is now living in an undeclared chemical warfare,
having no idea about this fact.

Man is surrounded by toxic substances: paints,
lacquers, plant and anti-insect strays, furniture var-
nishes of different kinds, building structures, etc.
There are thousands of them already and they keep
increasing in number {32].

The problem is even more dramatic due to the
fact that different toxic substances influence human
body in different ways, not only according to the type
and the quantity of the substance, but to the individ-
ual peculiarities of the organism as well.

Thus, today diagnosis and treatment of acute
chemical intoxication are not purely medical but
mostly information tasks, which solution demands
the use of such means as automatic toxicological
data base, expert systems for doctors-toxicologists,
telecommunication networks, etc.

Another serious problem of national security,
demanding the use of the latest inventions in the
area of informatics, - is the fight against crime, es-
pecially Mafia. The problem of co-interacting the

6. TRANSPARENT
TOPICS

6.1. DISTANCE EDUCATION IN RUSSIA:
OBJECTIVES
AND PROSPECTS

In the last two years the term "distance (or

crime in its traditional forms, as well as in form of
new types of crime against individuals and society
(environmental and computer crimes) can be effec-
tively solved only on the basis of creation and wide
application of latest means of informatics and infor-
mation technologies in the activities of internal affairs
bodies. Personal identification, ballistic tests on
weapons, tests on document and money bills
authenticity, operative connections and transmission
of criminal data - these are just some of the prob-
lems, which security services and police institutions
have to face nowadays. Besides, the problems in-
crease in number every day.

One more new and, probably, not enough real-
ized problem is the necessity to_ensure information
security of man and society. This is a complex
problem, involving such components as ensuring
sufficiency, accessibility and authenticity of the data,
used in society, prevention against personal infor-
mation control and other no less important and
complex social problems. They all need careful
study in terms of information approach, as well as
development and introduction of appropriate infor-
mation technologies in social practice.

5.4. PROSPECTS FOR THE DEVELOPMENT
OF INFORMATICS AS A SCIENCE

One of the most important conclusions of mod-
ern science is the conclusion that information and
scientific knowledge are the main factors, represent-
ing not only general potential of the society, but the
prospective of its further growth. In this situation it is
extremely important to introduce into education sys-
tem new principles of information study which is to
be considered as a fundamental natural science
discipline, which will study features and laws of data
motion and transformation within nature and society.

Today, on the threshold of information civiliza-
tion, it is inadmissible to treat informatics as a purely
technical science on methods of data computer
processing. This approach does not already conform
to the fast-growing subjective sphere of modern
informatics and its part in the process of further so-
cial deveiopment.

The above examples of the use of information
technologies in the different areas of social activities
and the important part of society in solution of urgent
social, economic and cultural problems witness the
necessity of substantial reconstruction of traditional
informatics study courses under the motto, set forth
by academician A. Ershov: "From computer literacy
t0 information culture of society", which is to become
an inseparable part of its culture.

This would comply with the one of the main
principles of Russian modern educational policy - to
ensure the leading position of educational system as
opposed to other means of social, economic and
cultural development of our society [32]. Top priority,
given to education, is a contribution to the future of
Russia.

distant) education" became quite trendy. It is men-
tioned at every conference dealing in the least with
the issues of using information technologies in edu-
cation. Each author with a fair amount of self-respect
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writing about the application of information tech-
nologies in education can hardly keep silent when it
comes to this topic. The reason for this is quite obvi-
ous - for our huge country with the intrinsic to it pour
infrastructure system and significant concentration of
scientific and educational centers, the possibility of
obtaining education without suspending the major
activities is extremely critical. It is apparent that the
existing system of extra-mural education due to a
number of circumstances fails to meet the pending
requirements.

The meaning of the term "distance education"
is confined in the realization of the possibility to ob-
tain education without suspending the major activi-
ties and without physical transportation to the loca-
tion of the educational institution The fact that this
term is broadly used reflects understanding that
there is a growing necessity of emergence of such
an opportunity rather than possession of techniques
and methods for its implementation.

It would appropriate to say several words about
the system of extra-mural education that formed in
our country. It feels like the more extra-mural educa-
tion resembles the standard one the better it is. The
entire information interaction between teachers and
students is carried out during an extensive session.
Outside the limits of the session practically no pro-
grams exist. In this form, the extra-mural education
will always lag behind the standard one which
causes quite a negligent attitude toward it.

On the other hand, extra-mural education has a
paramount importance for such a huge country like
Russia and its perfecting based upon new techno-
logical options may appear quite promising. That is
why, apparently there was an explosion of interest
toward Distance Education. In this case everyone
deems the distance education as he pleases. This
includes television education, extramural pro-
grammed education, videoconference education and
self-education using the means of information tech-
nologies. It is worth mentioning that the system of
extra-mural education is much more rich in options
than in our country which may be explained by the
absence of the strict centralization which we all wit-
nessed and participated in. That is why a certain
confusion took place. If any specialist is lucky
enough to familiarize himself with an existing system
of extramural education that is considerably different
from the one in our country, under the slogan Dis-
tance education, then with a certain degree of prob-
ability one could assume that he will take it for the
distance education everyone is talking about. Espe-
cially if the system employs such technical means as
computers, television or satellites. Let us try, though,
to outline the most important aspect that entitled this
term to exist. We propose that the distance educa-
tion shall be considered the forms and methods of
education that offer a possibility to exclude any di-
rect personal contact of teachers and students re-
gardless of the nature of the applied technical and
other means. In this event, it is not the issue to obli-
gatorily dispense with any possibility of personal
contact. In each concrete cases only the methods
that suit the education purposes the best should be
applied. Thus, if as a result of education an issuance
of a certain certificate or a diploma is implied of cer-
tain importance then undoubtedly the final stage
which is graduation exams and thesis hearings shall

be accomplished in personal contact. The education
related to working with special equipment is also
conducted at the location of this equipment. How-
ever, the preparation and theoretical stages may be
implemented distantly.

Thus, the successful implementation of dis-
tance education requires the following:

 supply of the educational materials to students,
* presence of interaction with the teacher,
¢ ensuring collective distance work where needed.

In this context it is necessary to bear in mind
that students are physically left to themselves. That
is why the educational materials, tasks and the con-
sequence of their studies and fulfilment shall be
worked out more in detail than it is usually done in
case of a standard education.

In essence, the real distance education takes
place if there is a distant feedback. The regular mail
plays the primary role in this case (historically). One
can easily imagine a written exchange of information
between teachers and students. Of course we are
not trying to point out that each teacher has to re-
spond to every student's letter. Terms for accom-
plishing particular tasks, form of material presenta-
tion, form of consulting organization (everyone
knows his questions but each gets a complete set of
answers) mechanisms of evaluating the submitted
results shall be determined. In  certain cases
telephone and facsimile communications may be
used. However, it should be admitted that the most
prospective and convenient for distance communi-
cation is the telecommunication in the form of E-mail
or teleconferences

In the events when organization of a collective
work of students is required, teleconferences would
be the only acceptable solution Videoconferences
solve such problems as well however, currently they
can hardly be widely used. Distance education
based on computer (telecommunication) networks
and videoconferences feature the parable of a virtual
class, the possible variations of which depend on the
age of students and level of education. All of them to
a significant degree depend on the role assumed by
the teacher or a group of teachers like in a normal
class situation. | cases when the teacher educates
and evaluates the contribution of students there may
be different styles of interaction in the group with
each member of it who possesses knowledge and
skills sharing it with the others. Teacher in this con-
text acts as an assistant.

Thus, the application of distance education
methods allows to obtain (provide) a complete edu-
cation at the location of residence or work without
suspending major activities. Depending on the ad-
vanced character of the communication means and
the proper scope of financial resources available,
particular technical means may be preferred It is
worth mentioning at this point that everything con-
cerning the possibility of obtaining distance educa-.
tion specified above applies to teachers as well. He
may also teach without suspending his major activi-
ties and do that from his home or office regardiess of
the location of the educational institution that pro-
vides the training. This fact is rarely paid attention
although implementation of these options may be as
important for teachers as it is for students.
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Such options offered by the distance education
as:

« collective (group) work;

« employment of distant educational materials;

operative (in the course of education process)
exchange of information between all the links

are fully demonstrated when using telecom-
munication. That is why they may be considered the
main and systematizing feature of distance educa-
tion [33-39].

We can map out at least four ways of applying
distance education methods:

o for complete substitution of personal con-
tacts;

e as an addition to personal contacts,

e as information-oriented approach toward the
education process,

o when using a fully integrated method.

Full substitution

Methods of distance education are used for
replacing the traditional methods of education that
require personal presence or ensuring these con-
tacts via electronic means across a distance with
regard to geographically isolated regions or offering
them a constant (permanent) alternative for extra-
mural courses. A good example may be represented
by the application of teleconferences for implement-
ing distance on-line courses in the New school of
social research in Manhattan. The school offers
complete courses based on that technology. The
traditional college atmosphere is represented at
these courses the following way: traditional classes
are formed as separate teleconferences, there are
conferences for an electronic campus cafe for stu-
dents and teachers, recreation room for students,
electronic library and board of announcements. This
program serves for students from any state of the
US, Tokyo, Singapore or Great Britain just like it
does for those from the closest to this are of New
York.

Addition

The technology of distance education is also
applicable as an addition to the traditional education
based on personal presence. Electronic seminars
may introduce a useful and motivating aspect both in
standard and extra-mural education. Materials cov-
ered during the lectures may be supplemented and
commented on during the teleconference. Students
may ask teachers questions, require additional in-
formation for ensuring success of the entire class.
Personal contacts may be continued during the si-
muitaneous teleconferences for carrying on discus-
sions on the raised issues or topics that were not
possible to discuss during the personal meeting.

Information-oriented approach

Distance education methods are used for en-
suring an education based upon information re-
sources. In thus event different types of delivering
and using information may be used. An example of
such approach is the course in the Open University
on information technologies. In addition to the tradi-
tional materials used in education (texts, audiocas-

settes, television, lectures, additional materials,
course programs etc.) students are also granted
access to teleconferences for such activities as ex-
changing information of the course, renewal of in-
formation, consulting and collective self-reliant
preparation. Thus, teleconferences are one of the
several alternative ways of providing education
within a course. In this context, the variety of avail-
able education means meets the various needs of
students.

Completely integrated method

In case of the integrated approach each means
of education offers the advantages that it may add to
the education. Lab works are carried out according
to the traditional way. The types of work that do not
require personal presence are accomplished via
distance education methods which become an im-
portant and organic part of the course but not some
overtime addition.

As a rule, authors writing about distance edu-
cation accentuate that it is vital for Russia. This
really is vital factoring in the vast size of the country,
inefficiency ~ of  transportation — means and
"concentration” of scientific and educational centers.
On the other hand, the expel Use generated in the
world flowing into our country related to organization
of distance education systems may be considered
adequate for its practical application. Nonetheless,
the actually operating models of distance education
may be counted by fingers with none of them being
completely Russian. Organizations specializing in
distance education mainly provide Western educa-
tion in Russia. The Russian national education is
neither "exported"” to other countries nor does it work
in Russia.

The Institute for Informatics Problems of the
RAS, possessing the technology of distance educa-
tion and persistently offering it to organizations visi-
bly concerned, faced unexpected and interesting
circumstances. Educational institutions, as a rule,
are not prepared for introducing distance education.
This applies both to higher education institutions and
commercial education departments of large compa-
nies. As far as we can judge, the reasons for such
an altitude toward distance education are:

1. Serious obstacles in obtaining state financ-
ing supporting this type of education. Western grants
support the introduction of Western courses in our
country. That is why Western course are offered in
Russia but not vise versa. Educational organizations
as a rule, face the choice whether to seek a grant or
to pay themselves Usually grants are the choice that
is favored

2. Absence of technical possibilities both at the
education facility and students of distant courses.
This controversy is encountered when trying to in-
troduce distance education in higher education insti-
tutions and branch systems of advancing the qualifi-
cation of personnel. The technical side of this issue
still remains an expensive effort. Since it actually
deals with the application of computer networks, the
organization minimally has to purchase computer
and a modem for the teacher, become a client of a
telecommunication system and make sure that stu-
dents possess the proper equipment as well. In a
number of cases it appears to be an irresolvable
problem.
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3. Teachers possess an experience of working
with standard education and it is uncustomary and
undesirable for them to switch to the new teaching
methods.

All what was mentioned above, seems suffi-
cient enough to understand that distance education
may successfully integrate into the existing educa-
tional systems such as extra-mural and standard

7. ABOUT PROSPECTIVE STRUCTURE
OF EDUCATIONAL COURSE
“FUNDAMENTALS

OF INFORMATICS”

The general prospective structure of the edu-
cational course "Fundamentals of informatics" is
offered for the system of secondary and higher edu-
cation in Russia. This structure is built upon a prob-
lematic module principle and therefor is quite flexi-
ble. It is designed that the contents of this course
should contribute to practically ensuring the leading
role of education in the process of intellectual devel-
opment of the Russian society. For this purpose, a
section of the course entitled “Theoretical informat-
ics" was expanded and a new section called "Social
informatics" was introduced, in which social aspects
of the society informatization process are reviewed.

7.1. MODERN CONCEPT
OF THE SUBJECT

SPHERE STRUCTURE

OF INFORMATICS

In Russia's National report entitled "Policy in
the sphere of education and new information tech-
nologies" which will be presented in July, 1996 at the
Second International congress "Education and in-
formatics", shows a structure scheme illustrating the
modern concept of the subject sphere structure of
informatics (Table 1). This scheme according to
authors of the report, shall lay the foundation of the
modern course ¢ "Fundamentals of informatics” that
is to replace the traditional course in the Russian
education system called "Basics of informatics and
computers".

The offered course is undoubtedly an advanc-
ing step as opposed to the traditional one. The very
title of this course "Fundamentals of informatics"
already orients pedagogues and students at study-
ing informatics as a fundamental scientific discipline
and not solely as a course aimed at obtaining ele-
mentary computer literacy. It seems that this is a
very critical structural shift in orienting the Russian
education system applicably to this subject sphere.

The course contains three major sections
which are "Theoretical informatics”, "Means of infor-
matization and "Information technologies". The sec-
tion “Theoretical informatics” includes only studies of
mathematical and information models and algorithms
as well as methods of designing and projecting in-
formation systems and technologies. Naturally, this
dot's not make up for the entire number of problems
intrinsic to this vital section of the course which shall
contribute to formulating a modern world perception
among students. It seems to be the first serious

education, open education, education at home or
without suspending major activities. However, today
we can mostly speak about the distance education in
subjunctive mood or in the future tense. Creation
and introduction of a federal program in Russia enti-
tled "Development of the uniform system of distance
education in Russia" has to upgrade distance edu-
cation to the category of practical activities.

remark on the contents of the proposed course.

Another serious remark is that the content of
the course practically completely fails to cover
the issues of information support of informatiza-
tion means which of course is unacceptable

The problem of structuring in section
“Information technologies" does not seem quite ap-
propriate either, for there is no distinct boundary
between the versatile (base) and problem-oriented
technologies.

And finally, the course does not deal with the
issues related to the studies of social and economic
aspects of society informatization at all, which are
exclusively vital and are more and more brought up
to the surface by the very development of the mod-
ern society. That is why such important notions as
“information resources", “information infrastructure"
and "information environment of the society as well
as its "information potential” and "information safety"
will remain ill-understood by the students that will
successfully master the offered basic course of in-
formatics. All of it takes place in the conditions when
the global process of society informatization is in-
creasingly affecting its social and economic struc-
tures and the role and position of people in the so-
ciety.

it seems necessary that this weak point of the
offered course is corrected as soon as possible.

7.2. PROSPECTIVE STRUCTURE
OF THE SUBJECT

SPHERE IN EDUCATIONAL
COURSE "FUNDAMENTALS

OF INFORMATICS”

Paragraph 7.3 describes the general prospec-
tive structure of the subject sphere in educational
course "Fundamentals of informatics” in which all the
remarks concerning its contents are factored in as it
seems.

The course contains three major sections
which are "Theoretical informatics”, "Technical in-
formatics” and “Social informatics" each of which
contains several problem modules representing
components of the educational program.

The section entitled "Theoretical informatics"
contains six such modules: "Philosophic fundamen-
tals of informatics”, "Basics of general information
theory", "Basics of computer semantics", "Funda-
mentals of information modeling", "Information intel-
lectual systems™" and "Information and knowledge".
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The listed titles of problem modules as well as
the essence of issues described in them proves that
this section primarily aims at forming a modern sci-
entific world perception among students in which
information is regarded as a fundamental semantic
feature of nature and the information processes - as
critical intellectual components of the functioning
processes of any technical, social and natural sys-
tems including processes of perceiving the world by
humans.

Apart from this philosophic task, this section
contains issues related to studies of the modern
scientific methodology in informatics and primarily
theoretical basics of information modeling. It stipu-
lates studies of statistic methods, methods of con-
ducting "computing experiments" (according to A. A.
Samarsky) as well as methods of solving ill-
formalized problems and problems with incomplete
or blurred initial data.

The second section of the course - "Technical
informatics combines four problem modules:
"Technical means of informatization", "Program
means of informatization", "Information support of
informatization" and "information technologies"

Contents of this section covers basically all
problems that are proposed for including into the
basic course of informatics in Russia's National re-
port (Table 1). In addition, it specific, an important
problem module entitied "Information support of
informatization”, and the problem module called
"Information technologies” sets forth their more dis-
tinct division into versatile and problem-oriented.

The third section of the course called "Social
informatics" contains four problem modules which
are: "Information resources”, "Information potential
of society”, "Information society" and "Man in infor-
mation society". Their titles and the contents of the
issues described in them proves that the major ob-
jective of this course is to render the students a
broad perception of the information-oriented charac-
ter of the modern society development process as
well as arising from it of problems and methods of
solving them based upon the information approach
and prospective information technologies.

Studying this section is extremely important for
universities and humanitarian higher education insti-
tutions as well as in the system of advancing qualifi-
cation of state officials and those occupying adminis-
trative positions. '

7.3. STRUCTURE OF THE SUBJECT
SPHERE IN PROSPECTIVE
EDUCATIONAL COURSE
"FUNDAMENTALS OF INFORMATICS"

Section 1. Theoretical informatics

1.1. Philosophic fundamentais of informatics

» Concept of information as semantic feature of
matter. A triad of substance-energy-information.

o Information and evolution in living and non-
living nature.

1.2. Basics of general information theory

e Methods of measuring information. Micro-
and macroinformation.

o Information and self organization. Synergetics
of information processes. Information approach.

1.3. Basics of computer semantics

e Information and knowledge. Semantic as-
pects of intellectual processes.

e Semantic concept of information systems.

1.4. Fundamentals of information modeling

« Stochastic methods in informatics.

o Computing experiment as a new methodol-
ogy of scientific research.

1.5. Intellectual information systems

o Artificial intellect information systems. Meth-
ods of rendering knowledge.

o Methods of expanding poorly formalized
problems in indefinite conditions.

1.6. Information and knowledge

o Knowledge and creativity as information
processes. Creative information systems in science
and culture.

« Social intellect. Basics of social cognitology.

Section 2. Technical informatics

2.1. Technical means of informatization

« Means of data processing: PCs, workstations,
input/output devices, computation complexes and
systems, computer networks.

o Means of telecommunication: technical
means and links and computer telecommunication
systems, audio and video systems, telematic sys-
tems.

2.2. Program means of informatization

o System program means: operation systems
and environments, systems and languages of
programming, user languages, systems of user inter-
face, service nutshells.

e Means of implementing versatile (base)
information technologies: text and graphics proces-
sors, processors of electronic tables, SUBD, means
of object, rocess and system modeling.

¢ Means of automation of calculations, SAPR,
GAP, ASNI, means of solving information and ana-
lytical problems and problems of organized admini-
stration.

2.3. Means of information support

s Information languages and formats of data
and knowledge presentation, dictionaries, classifi-
ers.. thesauruses.

« Means of information protection from elimina-
tion and unauthorized access.

2.4. Information technologies

o Versatile (base) information technologies of:
integration and collective use of various information
resources, their "electronization”. Technologies of
text processing, that of video and audio information,
multimedia technologies.

¢ Problem-oriented technologies of: training,
diagnostics, administration, projecting, modeling.

Section 3. Social informatics

3.1. Information resources

o Methods of formation and quality evaluation
of information resources, their structure and topol-
ogy. National and regional resources.

o Information resources as a factor of social
economic and cultural development of society based
upon knowledge.

3.2. Information potential

« Information technology. Methods of activation
of information resources.

e Information infrastructure and social informa-
tion environment. Information culture.
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3.3. Information society

» Principles and problems of development and
evolution of information society Major features of
information society. Peculiarities of the transitional
period.

e Informatization as a global process. Its impact
upon social structures of society. The issue of infor-

mation safety.

3.4. Man in information society

 New options for character building in informa-
tion society. Problems of democratization in informa-
tion society and ways of their solution.

e Information culture and information safety of
identity.
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Table 1.

Subject sphere structure of informatics - modern concept

FUNDAMENTALS OF INFORMATICS

THEORETICAL INFORMATICS

Mathematical and information models, algorithms. Methods of
designing and projecting information systems and technologies

data PCs. Work stations. Computing systems.
processing input and output devices
technical Computer networks. Complexes. Technical means of commu-
data nication and computer telecommunication systems, audio and
transfer video systems, multimedia
MEANS Program means of intercomputer links (systems of teleac-
OF cess), computing and information environments
system Operation systems. Systems and languages of programming
INFOR- User languages, systems of user interface, service nutshells
MATIZA- | program Text and graphics processors
Database administration systems
TION implemen- | versatile Processors of electronic tables
tation Means of modeling objects, processes, systems
of tech- Publishing systems
nologies | profession | Profession-oriented systems of implementing technologies of
-orfented | caiculation  automation, projecting, data processing
(accounting, planing administration, analysis, statistics etc.)
Systems of artificial intellect (databases, expert, diagnostic,
training systems etc.)

INFORMATION TECHNOLOGIES

Of input/output, collection, storage, transfer and processing of
data

Preparation of textual and graphical documents, technical
documentation

Programming, projecting, modeling, training, diagnostics. ad-
ministration (of objects, processes, systems).
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13081-970 Campinas SP

Tel: 55-19-239.7350/8136

Fax: 55-19-239.4717

E-mail:
jvalente@touring.unicamp.br

BULGARIA

Mrs. Katerina Martcheva
Director

High School Learning Foreign
Languages

2, Tsanko Tscherovski Str.
2700 Blagoevgrad

Tel: 359-73-65237

Fax: 359-73-65237

E-mail: kate@gkm.aubg.bg

Prof. Roumen Nikolov

Head of

Department of information
Technologies

Faculty of Mathematics and
Informatics

Sofia University

5 James Bouchier St.

Sofia 1126

Tel: 359-2-6256 511/656157
Fax: 359-2-739941

E-mail: roumen@fmi.uni-sofia.bg

Acad. Blagovest Sendov
President of Parliament

c/o National Commission of
Bulgaria for UNESCO

2, Alexander Jendov St.
B.P. 386

1113 Sofia

Tel: 359-2-732691/738106
Fax: 359-2-876404

Mrs Evgenia Sendova
Researcher

Institute of Mathematics and
Informatics

Ul. Acad. G. Bonchev, bl. 8
Sofia 1113

Tel: 359-2-77133827

Fax: 359-2-707273 /752078
E-mail: macom@bgearn.bitnet

Prof. lvan Stanchev

Executive Manager of the Master
of

Science Programme

University of Twente

P.O. Box 217

7500 AE Enschede

The Netherlands

Tel: 31-53-4894017

Fax: 31-53-4894580

BURUNDI
M. Evariste Kebeya

Directeur
Ministére de I’'Enseignement

Secondaire,

Supérieur et de la Recherche
Scientifique

Bureau de la Planification de
I’'Education

Bd. de 'Uprona

B.P. 1990

Bujumbura

Tel: 257-224517/223755
Fax: 257-223755

CAMBODIA

Mr. Soengha So

Second Secretary in charge
of Cultural Affairs

Royal Embassy of Cambodia
Starokonyushenny per.16
121003 Moscow

Russian Federation

Fax: 7-095-9566573

CAMEROON

M. Alain Biloa Tsimi
Ingénieur-chef

Responsable

Département Informatique Crédit
Foncier du Cameroun

B.P. 1531

Yaoundé

Tel: 237-235.215

Fax: 237.239.333

M. Jacques Kouangain
Inspecteur Général de Pédagogie
Chargé de I'Enseignement
Technique et

Professionne!

Ministere de I'Education Nationale
B.P. 1600

Yaoundé

Tel: 237-224996 (natcom)
237-234050/postes 501 et 510
(ligne MINEDUC)

Fax: 237-230855/224996

CANADA

Prof, Thérése Laferriére
Professeur

Canadian Association of Deans of
Education

(CADE)

Pavillon des sciences de |"éduca-
tion

Université de Laval

Faculté des Sciences de
I'Education

Québec (QC) G1K 7P4

Tel: 1-418-6565480

Fax: 1-418-6567347

E-mail: tlaf@fse.ulaval.ca
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Mme Monique Lefébvre
Directrice générale

Centre de recherche informatique
de Montréal

1801, avenue McGill, Bureau 800
Montréal (QC) H3A 2N4

Tel: 1-514-3981234

Fax: 1-514-3981244

M. Gérald Lizée

Adjoint, vice-rectorat aux
communications

Université du Québec a Montréal
CP 8888, Succursale Centre-Ville
Montréal (QC) H3C 3P8

Tel: 1-514-9878743

Fax: 1-514-9870249

Mme Anne Marrec
Recteur

Télé-université

Place de la Cité

2600, Boulevard Laurier
7e étage

CP 10700

Sainte-Foy (PQ) G1V 4V9
Tel: 1-418-6572262

Fax: 1-418-6572094

Mr. Gerald McConaghy
Schoolnet

9 Edgewater Drive

Winnipeg, Man., R2J 2V4

Tel: 1-204-2551154

Fax: 1-204-2556370

E-mail: geraldm@wpg.ramp.net

Mr. Rory McGreal

Director

TeleEducation NB

P.O. Box 6000

500 Beaverbrook Court
Fredericton, NB E3B 5H1

Tel: 1-506-4444234

Fax: 1-506-4444232

E-mail: mcgrealr@nbnet.nb.ca

Ms Lucie Nobert

Senior Analyst

Office of Learning Technologies
Human Resources Development
Canada

15 Eddy Street,

Ground Floor

Hull, QC K1A 0J9

Tel: 1-819-9536615

Fax: 1-819-9534226

E-mail: incbert@resudox.net

CHINA (PEOPLE'S REPUBLIC
OF)

Prof. Nenggui Li
Xian Transportation University

c/o National Commission of the
People’s Republic of China for
UNESCO

37, Damucanghutong, Xidan
Beijing 100816

Tel: 86-10-6096553/6096649
(natcom)

Fax: 86-10-6017912 (natcom)

Prof. Xing Li

Deputy Director of Cernet Center
Tsinghua University

RM 224

Main Building

Beijing

Tel: 86-10-6096553/6096649
(natcom)

Fax: 86-10-6017912 (natcom)

Prof. Kunming Qian

Deputy Director

Distance Education [nstitute
Radio and TV University

160 Fuxingmennei Street
Beijing 100031

Tel: 86-10-6096553/6096649
{natcom)

Fax: 86-10-6017912 (natcom)

Ms Yiling Shen

Programme Officer

Division of Education

Chinese National Commission for
UNESCO

37, Damucanghutong, Xidan
Beijing 10099916

Tel: 86-10-6096553/6096649
Fax: 86-10-6017912

COLOMBIA

Prof.Dr. Alvaro H. Galvis
Panqueva

National Coordinator RIBIE-COL
University of Los Andes
Systems and Computing
Engineering

Calle 19A#1-37

Apartado Aereo 4976

Of. W-307

Santa Fé de Bogota, D.C.
Tel: 571-2849911/ext 2866
Fax: 57-1-2840796

COMOROS

Prof. Soadiki Mahoulida
Professeur d'informatique

Ecole Nationale d’Administration et
de Commerce

MDE Bambao

B.P. 656

Moroni

Tel: 269-744185 (natcom)
Fax: 269-744180 (natcom)

CONGO

M. Sébastien Loubanzadio
Directeur Général de
"Enseignement Technique
E.T.F.P.

Ministére de I’Education Nationale
de la

Recherche Scientifique et
Technologique chargé de
I"Enseignement Technique
B.P. 493

14e étage, Tour Nabemba
Brazzaville

Tel: 242-831986

COTE D’'IVOIRE

M. Lamine Konate
Directeur de 'lnstitut de
Recherches
Mathématiques
Université d'Abidjan
B.P. 2030

Abidjan 08

Fax: 225-212225

CROATIA

Mrs. Jasenka Gojsic

EO for special project in CARNet
Head of science information
systems

Ministry of Science and
Technology

Strossmayerov Trg. 4

10000 Zagreb

Fax: 385-1-45694439

Mr. Predrag Pale

Deputy Minister of Science
Ministry of Science and
Technology

Strossmayerov Trg. 4

10000 Zagreb

Tel: 385-1-4594444

Fax: 385-1-4594439/4594469
E-mail: ppale@znanost.hr

CUBA

Dr. Julio Pablo Martinez Prieto
Informatics Advisor

Ministry of Higher Education
Calle 23 esq.F.

Nuevo Vedodo

La Habana

Fax: 53-7-334391

E-mail: juliom@reduniv.edu.cu
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EGYPT

Mr. Mohamed El-Deek
UNESCO Cairo Office

8 Abdel Rahman Fahmy Str.
Garden City

Cairo

Dr. Ali Farahat

Cultural Counsellor

Director of the Cultural Bureau
Embassy of the Arab Republic of
Egypt in

Moscow

10, Zhukovsky Str.

Moscow 103062

Russian Federation

Tel: 7-095-9212005

Fax: 7-095-2003228

ETHIOPIA

Dr. Angessa Duga
Moscow State University
Main Building

P.O. Box 117234
Moscow

Russian Federation

Tel: 7-095-9390162
Fax: 7-095-9391701

FINLAND

Ms Ella Kiesi

Senior Engineer,

Head of the Unit of Educational
Technology

National Board of Education
Hakaniemenkatu 2

P.O. Box 380

FIN-00530 Helsinki

Tel: 358-0-77477902

Fax: 358-0-77477475
E-mail: ella.kiesi@oph.fi

Ms Paula Tuomikoski
Special Government Adviser
Department for International
Relations

Ministry of Education

P.O. Box 293

FIN-00170 Helsinki

Tel: 358-0-134171

Fax: 358-0-13416986

Ms Birgitta Vuorinen
Senior Adviser

School Department
Ministry of Education
P.O. Box 293
FIN-00170 Helsinki
Tel: 358-0-134171
Fax: 358-0-13416986

FRANCE

Prof. Jean-Pierre Arnaud

Titulaire de la Chaire de Réseaux
Conservatoire National des Arts et
Métiers

CNAM

2, rue Conté

75003 Paris Cédex 03

Tel: 33-1-40272511

Fax: 33-1-40272709

M. Pierre Paul Baskevitch
Attaché scientifique
Embassy of France

B. Yakimauka 43

Moscow

Russian Federation

Tel: 7-095-2360003

M. Abdel Benchenna
Etudiant

83 rue Jean-Pierre Timbaud
75011 Paris

Tel: 33-1-49297023

Fax: 33-1-49297023

M. Gilles Braun

Direction de I'lnformation et des
Technologies nouveslles
Bureau des Technologies
nouvelles pour
I'Enseignement

107 rue de Grenelle

75007 Paris Cedex 07

Tel: 33-1-45501848

Fax: 33-1-49551004

E-mail: braun@ext.jussieu.fr

M. Yves Brunswick

Président d’honneur du Bureau
international

d’'Education

Vice-Président de la
Commission nationale frangaise
pour TUNESCO

34-36, rue La Perouse

75016 Paris Cédex 16

Tel: 33-1-43176000

Fax: 33-1-43176773

M. Daniel Couteret
Attaché linguistique
Embassy of France

45 rue Bolchai Yakimenka
117049 Moscow

Russian Federation

Prof. Bernard Deviot

SCMI

Institut National Polytechnique de
Lorraine

2, avenue de la Forét de Haye

B.P.3

54501 Vardoeuvre Cedex
Tel: 33-83595983

Fax: 33-83595955

Prof. Jacques Dossios
Inspecteur

Ministere de I'Equipement et des
Transports

Résidence St. Louis

1, Passage du Clos

92380 Garches

Tel: 33-1-47411617

Fax: 33-1-49551001

Prof. Odette Dossios

Inspecteur général de
I"administration

Ministére de 'Education Nationale
107, rue de Grenelle

75007 Paris

Tel: 33-1-49553472

Fax: 33-1-49551001

M. Jean-Louis Durpaire
Inspecteur d'Académie

Directeur du

Centre Régional de Documentation
Pédagogique ’

6, rue Sainte Catherine |

86034 Poitiers

Tel: 33-49606703

Fax: 33-49880212

M. Eric Garnier

Directeur Général

CITCOM

83 boulevard Vincent Auriol
75013 Paris

Tel: 33-1-44236852

Fax: 33-1-45828686

E-mail:
cbrafine@dialup.france.net.fr

Mme. Jeanne Girardot
Présidente

Internews Europe

18, Av, Debasseux
78150 Le Chesnay

Tel: 33-1-53009313
Fax: 33-1-42214406
E-mail: jpm@igc.apc.org

Mme Catherine Khoussianov
Embassy of France

45, rue Bolchaya Yakimenka
117049 Moscow

Russian Federation

Tel: 33-1-40139666

Fax: 33-1-42244406

E-mail: jpm@internews.org

M. Jean-Marie Laborde
Directeur de recherche CNRS,
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Responsable du Projet IMAG,
Cabri i
Institut IMAG ‘
B.P. 53 ‘
38041 Grenoble Cedex 9

Tel: (16) 755146 10

Fax: (16) 76 51 45 55
E-mail: laborde@imag.fr

Prof. Pierre Mathelot

Président du Comité frangais du’
Pl UNESCO

Conservatoire National des Arts et
Métiers

292, rue St. Martin

75141 Paris

Tel: 33-1-40272407

Fax: 33-1-40272709

M. Claude-Hugues Mathon
Directeur

FRANCE TELECOM/FCR
124 rue Réaumur

75002 Paris Cédex 02

Tel: 33-1-42217127

Fax: 33-1-40398815

Mme Corinne Matras

Chargée de mission
communication

Commission nationale frangaise
pour 'UNESCO

34-36, rue La Pérouse

75116 Paris Cédex 16

Tel; 33-1-43176000

Fax; 33-1-43176773

M. Wladimir Messaksoudy
Director

EUROCIMEN

20 bis, rue Jouvenet

75016 Paris

M. Alain Meyer

Directeur

Centre de Télé-Enseignement
Conservatoire National des Arts et
Métiers, CNAM

25, Boul. Guy Mollet

B.P. 1115

44311 Nantes, Cédex 03

Tel: 33-1-40161020

Fax: 33-1-40161024

M. Roland Monsallier

Expert informatique-
télécommunications
DCST-Mission de 'appui
scientifique et

technique

Ministére des Affaires Etrangeres
Direction Générale des Relations
Culturelles, Scientifiques et
Techniques

244 Bd. St. Germain
75303 Paris 07 SP

Tel: 33-1-43179754
Fax: 33-1-43178950

M. Régis Poubelle
Directeur Général
PDO MEDIA

23 Allée des Cédres
77220 Gretz

Tel: 33-1-40272407
Fax: 33-1-40272709

Prof. Jean A. Vergnes
Conseiller du Recteur
Rectorat de I'Académie d'Aix-
Marseilie

Place Lucien Paye

13621 Aix en Provence

Tel: 33-90565454

Fax: 33-90565454

E-mail:
jvergnes@pacwan.mm.soft.fr

GABON

M. Jean-Marie Vianney Bouyou
Secrétaire général

Commission nationale pour
'lUNESCO

B.P. 264

Libreville

Tel: 241-722049

Fax: 241-763759

Mme Jeannette Flourens-
Onwondault

Conseiller Technique du Directeur
Général des

Enseignements et de la Pédagogie
Ministére de I'Education Nationale
G.G.E.P.

B.P.6

Libreville

Tel: 241-722049

Fax: 241-763759

GEORGIA

Acad. Givi Z. Abdushelishvili
Academician-Secretary
Division of Informatics
Engineering Academy

Ul. Kipshidze 16/1

Bld. 39

380030 Thilisi

Tel: 995-32-99 85 64

(home: 995-32-23 09 19)

Fax: 995-32-988437 /931599

Mr. Gia G. Gvaramia

General Director

Informatics Scientific Industrial
Teaching Union (SITU)

Ministry of Education

52 D. Uznadze St.,

Thilisi 380002

Tel: 995-32-955208

Fax: 995-32-770073

E-mail: mziuri@mziuri.edu.ge

GERMANY

Dr. Gerhard Eisfeld

Referent

Regierungsdirektor

Federal Ministry for Education,
Science, Research and
Technology
Heinemannstrasse 2

D-53175 Bonn

Fax: 49-228-572096

Dr. Hartmut Grebe

Consultant
Sprungschanzenweg 44 F

D - 14169 Berlin

Tel: 49-30-8141718

Fax: 49-30-8136204

E-mail:
100070.2425@compuserve.com

Dr. Heinz-Werner Poelchau
Ministerial Counsellor
Chairman of Commission of
Educational Broadcasting
Ministry of Schools and Advanced
Education of

the Land Nordrhein-Westfalen
Vélklinger Strasse 49 a
D-40221 Dusseldorf

Tel; 49-211-8963356

Fax: 49-211-8963220

Mr. Harald Schiitz
Deutsche Welle Internet
Raderbergglirtel 50

50968 Kaéln

Tel: 49-221-3892151

Fax: 49-221-3892150
E-mail:
harald.schuetz@dw.gmd.de

Mrs. Dorothee Von Gynz-
Rekowski

Member of the Board of the Adult
Education Association of Saxony
clo Kreisvolkshochschule Oschatz
Friedrich-Naumann-Promenade 9
D-04758 Oschatz

Fax: 49-3435-9224444

GREECE

Prof. Christina Metaxaki-
Kosionidou

Faculty of Science
Department of Informatics
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University of Athens
Panepistimiopolis,

TYPA Buildings

15771 Athens

Tel. 30-1-
7230172/72179041/7291885
Fax: 30-1-7219561/72291885

HUNGARY

Mr. Tamas Kaldi
Project Manager
Mentor Ltd.
Batthyany u. 14
H-1039 Budapest
Tel: 36-1-2013707
Fax: 36-1-2022047

INDIA

Mr. Brahma Kumari Chakradhari
General Director of

University's Branches in Russia
CIS, Baltic Countries

Brahma Kumaris World Spiritual
University

35, Prospect Andropova
Moscow 115487

Russian Federation

Miss Sudha Rani Gupta
Director

Brahma Kumaris World Spiritual
University

National Centre Moscow

35, Prospect Andropova
Moscow 115487

Russian Federation

Tel: 7-095-1125128

Mr. Vijaykumar Uttanoor
Co-ordinator

Brahma Kumaris World Spiritual
University

National Centre Moscow

35, Prospect Andropova
Moscow 115487

Russian Federation

Tel: 7-095-1125128

INDONESIA

Dr. Arief S. Sadiman

Director

Center for Communication
Technology

for Education and Culture
Ministry of Education and Culture
P.O. Box 7/CPA

Jakarta

Tel: 62-21-740183

Fax: 62-21-740172

IRAN (ISLAMIC REPUBLIC OF)

Prof. Mohammad Javad Larijani
Director

ISTPM - institute for Studies in
Theoretical Physics and
Mathematics

Niavaran Sq.

Pasdaran Av

P.O. Box 19335

1795 Tehran

Tel: 98-21-2280958/8036152
Fax: 98-21-279130

E-mail: larijani@karun.ipm.ac.ir

Prof. Ahmad R. Sharafat
Chairman

Department of Electrical
Engineering

Tarbiat Modarres University
P.O. Box 14155-4838

Tehran

Tel: 98-21-8008144/ext. 3518
Fax: 98-21-8005040

ISRAEL

Mr. Gershon Cohen

Science and Technology Educa-
tion

Abarbanel 17

Reshon Ce Zion

Mrs. Sofia Mintz

Head of Information Division
Ministry of Education

80 Jasmin St.

Mevaseret Zion

Tel: 972-2-5602251/557
Fax: 972-2-5602590

Mrs. Yaffa Vigodsky

Head

Science and Technology Educa-
tion Division

Ministry of Education, Culture and
Sport

Sinai 3 St.

Ramat-Hashadon

Tel: 972-2-5602195/196

Fax: 972-2-5602918

ITALY

Mme Annamaria D'Ursi

Universita di Genova

DIST-Dip. Informatica, Sistemistica
e Telematica

Industrial Research

Corso Valparaiso 17/6

Chiavari 16043

Tel: 39-10-3532817

Fax: 39-10-3532948

Prof. Vincenzo Tagliasco
Universita di Genova

DIST-Dip. Informatica, Sistemistica
e Telematica

Viale Causa 13

16145 Genova

Tel: 39-10-3532817

Fax: 39-10-3532948

JAPAN

Dr. Norio Matsumae
President

Tokai University
Tomigaya 2-28
Shibuya-ku

Tokyo 151

Tel: 81-3-34696709
Fax: 81-3-34670197

Mr. Hisahiro Tanaka
Expert

International Division,
Tokai University
Tomigaya 2-28
Shibuya-ku

Tokyo 151

Tel: 81-3-346967Q9
Fax: 81-3-34670197

JORDAN

Prof.Dr. Muntassir Abdulla Khater
Director of Technology and Applied
Sciences Programme

Al-Quds Open University
Jordanian University for Women
P.O. Box 191

Amman 11941

Tel: 926-6-689545

Fax: 962-6-645000

KAZAKSTAN

Mr. Abdumutalip Abzhapparov
Head of Department

Ministry of Education

Djambula st. 25

Almaty

Tel: 7-3272-611867

Fax: 7-3272-616230

Mr. Esengeldy Medeuov
Deputy Minister of Education
Ministry of Education
Djambula st. 25

Almaty 480100

Tel: 7-3272-611867

Fax: 7-3272-616230

Mr. Zhaksybek Sarypbekov
Dean

Faculty of Informatics
Kazak National Technique
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University

Satpaeva st. 22

Almaty 480013

Tel: 7-3272-677496

Fax: 7-3272-507181/631387
(natcom)

Mr. Adambek Tatenov

Deputy Director

Center for New Technologies of
the

Ministry of Education

Satpaeva st. 22

Almaty 480013

Tel: 7-3272-677902

Fax: 7-3272-674016

Ms Almira Tazhigulova

Head of Department

for the Co-ordination of

New Information Technologies
Ministry of Education

22, Satpaeva St.

Almaty 480013

KOREA (DEMOCRATIC
PEOPLE’S
REPUBLIC OF)

M. Myong Jin Yun

Conseiller chargé des informations
publiques

Ambassade de la RPD de Corée
en Russie

72, Mosfilmovskaya Str.

101000 Moscow

Tel: 33-1-45682563/47451798
Fax: 33-1-47381250

MALAYSIA

Ms Norhalina Abdul
Principal Assistant Manager
Systems Development Unit
Information Systems Division
Ministry of Education

Paras 3

Block J

Pusat Bandar Damansara
50604 Kuala Lumpur

Tel: 60-3-2558655

Fax: 60-3-2544580

Dr. Hussein Hj. Ahmad
Director

Educational Planning and
Research Division
Ministry of Education
EPRD

2th Floor

Pusat Damasara
50604 Kuala Lumpur
Tel: 60-3-2558655
Fax; 60-3-2544580

Ms Zaharah Kasim
Assistant Director
Educational Radio Sector
Educational Technology Division
Ministry of Education

5th Floor, Block F North
Pesiaran Bukit Kiara
Damansara Town Centre
50604 Kuala Lumpur

Tel: 60-3-2558655

Fax: 60-3-2544580

MEXICO

Mr. Luis G. Benavides
Director General

Centro Internacional de
Prospectiva Yaltos Estudios
Puebla

Diagonal 18 Svr 5/28

72510 Puebla

Mr. German Escorcia Saldarriaga
Director

Latin American Education
Research Center “LAERC"

IBM de Mexico, S.A.

Mariano Escobedo 595

Col. Polanco Chapuitepec

C.P. 11560

Mexico D.F.

Tel: 52-5-3274578/6271084
Fax: 52-5-2501289

E-mail: escorcia@vnet-ibm.com

THE NETHERLANDS

Ms. Betty Collis

Ass. Professor

Division of Educational
Instrumentation
Department of Education
University of Twente
P.O. Box 217

7500 AE Enschede

Tel: 31-53-4893664
Fax: 31-53-4894580
E-mail: collis@edte.utwente.nl

Prof. Gottfried Leibbrandt
Chairman

Netherlands National Commission
for UNESCO

Prof. Gerbrandyweg 117

NL-2584 CB The Hague

Tel: 31-70-3544304

Fax: 31-70-3507848

Prof. Jef Moonen
Professor

Department of Education
University of Twente
P.O. Box 217

7500 AE Enschede
Tel: 31-53-4893664
Fax: 31-53-4894580
E-mail: moonen@edte.utwente.ni

Prof. Tjeerd. Plomp

Professor of Education
University of Twente

Faculty of Education, Science &
Technology

Postbus 217

7500 AE Enschede

Tel: 31-53-4893657

Fax: 31-53-4893023

E-mail: plomp@edte.utwente.nl

Ms Deana Sy-A-Foek

National Commission for UNESCO
P.O. Box 29777

NL 2502 LT The Hague

Tel: 31-70-4260263

Fax: 31-70-4260359

Prof. Ronald Tuninga

Professor of Business
Administration

Open University of the Netherlands
Valkenburgerweg 167

Heerlen

NEW ZEALAND

Mr. Don Ferguson
Senior Policy Analyst
Ministry of Education
P.O. Box 1666
Wellington

Tel: 64-4-4735544
Fax: 64-4-4736539

NIGERIA

Mrs. Nwabuno Cordelia Nwaboku
University Lecturer in Educational
Technology

Lagos State University

L.A.S.U. Faculty of Education
P.M.B. 1087

Ojo Road

Apapa-Lagos

Fax: 234-1-2693758

Prof. Peter Okebukola
Deputy Vice-Chancellor
Lagos State University
P.M.B. 1087

Ojo Road
Apapa-Lagos

Fax: 234-1-2693758

Mr. Muazu Hamidu Wali
National Librarian
Chairman of Information
and Informatics Sector
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National Library of Nigeria

4 Wesley Street, P.M.B. 12626
Lagos

Fax: 234-1-263.1563

NORWAY

Mr. Fred Arne Odegaard
Deputy Director-General
Ministry of Education
P.0.Box 8119 Dep.

0032 Oslo

Tel: 47-22-249090

Fax: 47-22-249540

Prof. Jan Wibe

Councelior in Distance Education
University of Trondheim

Centre for Continuing Education
ALLFORSK

Nyheimsun. 22A

7058 Jakobsli

Tel: 47-73-598367

Fax: 47-73596637

E-mail:
jan.wibe@seu.allforsk.unit.no

PAKISTAN

Mr. Shafqat Ali Khan

Third Secretary

Embassay of Pakistan

17 Sadovaya Kudrinskaya St.
Moscow

Russian Federation

Mr. Younis M. Khan

Minister

Embassay of Pakistan

17 Sadovaya Kudrinskaya St.
Moscow

Russian Federation

PHILIPPINES

Dr. Adriano Arcelo

President

Fund for Assistance to Private
Education

7th Floor Concorde Condominium,
M.C.P.O. Box 2144 Salcedo Street
Legaspi Village

Makati 1299, Metro Manila

Tel: 63-2-8928911to0 18

Fax: 63-2-8180013

Dr. Estefania S. De Guzman
Social Projects Officer
Philippine Normal University
Taft Avenue

Manila

Tel: 63-2-8344818/8344887
(natcom)

Fax: 63-2-8318873 (natcom)

Dr. Milagros D. Ibe
Director

University of the Philippines
Institute for Science and
Mathematics Education
Development (ISMED)
Diliman, Quezon City

Fax: 63-2-992625

Dr. Gloria G. Slandanan
President of Teacher-Training
Institution

Philippine Normal University
c/o UNESCO National Commission
of the Philippines

Department of Foreign Affairs
Building

2330 Roxas Boulevard

Pasay City

Metro Manila

Tel: 63-2-8344818/8344887
(natcom)

Fax: 63-2-8318873 (natcom)

PORTUGAL

Mrs Ida Brandao

Head

Service for New Technologies on
Education

Av 24 de Julho 134

1350 Lisboa

Tel: 351-1-3957597

Fax: 351-1-3957610

ROMANIA

Mr. Christian Botez
First Secretary
Embassy of Romania
Moscow

Tel: 7-095-1430424
Fax: 7-095-1430449

Prof. Marius Guran
Presidential counsellor

c/o National Commission of
Romania

Str. Anton Cehov nr. 8
Sector 1

Bucharest 71291

Tel: 40-1-2223048 (natcom)
Fax: 40-1-3127636 (natcom)

Prof.dr. Mircea Petrescu
President

National Commission for
Informatics

Government of Romania

1, Piata Victoriei

Sector 1

Bucharest

Tel: 40-1-2223048 (natcom)

Fax: 40-1-3127636 (natcom)
SAUDI ARABIA

Dr. Abdullah H. Abdul-Gader
Vice-Rector

King Fahd University of Petroleum
& Minerals

Graduate Studies & Research
Box 5002

Dhahran 31261

Tel: 866-03-8602100

Fax: 966-03-8602222

Prof.Dr. Ibrahim bin Abdallah Al-
Mohaissin

King Abdulaziz University
College of Education

Faculty of Education Madinah
Department of Curriculum, Method
of Teaching and Media

P.O. Box 1540

Jeddah 21441

Tel: 966-02-6952011

Fax: 966-02-6405974

Mr. lorahim bin Abdallah
Aleskandrani

System analyst

Centre for Statistics and
Informatics

Ministry of Education
P.O. Box 22059

Riyadh 1495

Fax: 966-1-4010995

SENEGAL

Dr. Hamidou Nacuzon Sall
Directeur

Laboratoire Informatique et Educa-
tion (LIE)

Coordonnateur de la Chaire
UNESCO en Sciences de I'Educa-
tion de I'Ecole Normale Supérieure
de Dakar

B.P. 5036

Dakar

Tel: 221-241564

Fax: 221-241564/254714

E-mail: sall@ens.univ-dakar.sn

SLOVAKIA

Prof. Ludovit Stanislav Molnar
Slovak Technical University
Department of Computer Science
and Engineering

llkovicova 3

84101 Bratislava

Tel: 42-7-729502

Fax: 42-7-720415
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Ing. Darina Mrvova
Ministére de |'Education
Hiboka 2

81330 Bratislava

Tel: 42-7-498348

Fax: 42-7-497792

SOUTH AFRICA

Dr. P.A. Motsoaledi MEC
Minister of Education
Northern Province
Education, Arts, Culture and
Sports

101 Dorp

Pietersburg 0700

Tel: 27-152-2970901

Fax: 27-152-297.08.85

Mr. Peter Waker

Education Consultant

IFIP TC3

Computer Olympiad

P.O. Box 13013

7705 Mowbray

Tel: 27-21-478450

Fax: 27-21-478410

E-mail: waker@cssa.org.za

Dr. Sylvia Weir

Advisor to the Department of
Education

Northern Province
Education, Arts, Culture and
Sports

11 Adenhop

44 Hans van Rensburg St.
0700 Pietersburg

Tel: 27-152-2970110

Fax: 27-152-2970839

SWAZILAND

Mr. Paul Kunene
Lecturer

University of Swaziland
P/Bag 4, ISDU, UNISWA,
Kwaluseni

Tel: 268-84545

Fax: 268-85276

Ms Doris Makhubu
Lecturer

Ngwane Teachers College
P.O. Box 474

Nhlangano

Tel: 268-78466

Fax: 268-43880

Mr. Solomon N. Simelane
Director of Education
Ministry of Education

P.O. Box 39

Mbabane

Tel: 268-42495
Fax: 268-43880

SWEDEN

Mr. Bengt Bengtsson
Educational consultant

University of Gothenburg

Hovas Enebacke 24

436 58 Hovas

Fax: 46-31-685827

E-mail:
bengt.bengtsson@statistics.gu.se

Mr. Mikael Iselow

Director of Education

National Agency for Education
Gulibergs Strandgata 4
S-41104 Gothenburg

Fax: 46-31-636020

E-mail:
mikael.islow@skolverket.se

SWITZERLAND

M. Francis Moret

Director

Centre suisse des technologies de
I'information dans 'enseignement
CTIE

Erlachstrasse 21

CH-3000 Bern 9

Tel: 41-31-3012091

Fax: 41-31-3010104

Prof.Dr. Peter Stucki
Institut fir Informatik
MultiMedia Laboratorium
University of Zurich
Winterthurerstrasse 190
8057 Ztirich

Tel: 41-31-3229674
Fax: 41-31-3227854

SYRIAN ARAB REPUBLIC

Dr. Mohamad Kamal Al-Jajeh
National Project Director/MOE
Ministry of Education

c/o UNDP Damascus

P.P Box 2317

Tel: 963-11-3332440

Fax: 963-11-3327764

Dr. Mohamad Noor Burhan
Project Advisor

Ministry of Education

P.O. Box 5244

Damascus

Fax: 963-11-3327764

Miss Naila Kamnakech
Director of Planning and Statistics
Department

Ministry of Education

c/o UNDP Damascus
P.P Box 2317

Tel: 963-11-3332440
Fax: 963-11-3327764

TAJIKISTAN

Mr. Muzaffar Olimov
Director of Analytical Centre
“Sharg”

Deputy Director of the IWEIR
Ul. Chekhova 3/4, ap. 19
734013 Dushambe

THAILAND

Dr. Arunsri Anantrasirichai
Director

Educational Research and
Planning Division

Department of Curriculum and
Instructional Development
Minsitry of Education

c/o The Thai National Commission
for UNESCO

Ministry of Education
Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

Dr. Chinnapat Bhumirat
Director

Educational Information Centre
Office of National Education
Commission

Sukhothai Road, Bangkok

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

H.E. Miss Suchitra Hiranprueck
Ambassador

Embassy of Thailand

Moscow

¢/o The Thai National Commission
for UNESCO

Ministry of Education
Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax; 66-2-2810953 (natcom)

Miss. Chanorose Kasipar
Assistant Secretary

Researcher

Secretariat of National Information
Technology Committee

National Electronics and Computer
Technology Center

12, Sukhumvit 65
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Bangkok 10400
Tel: 662-2822368
Fax: 662-2810953

Miss Snong Lohitwisas

Head

Information Section

Non-formal Education Department
Ministry of Education

c/o The Thai National Commission
for UNESCO

Ministry of Education

Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

Prof. Prachak Poomvises
Ministry of Unviersity Affairs
Chulalongkorn University
GPO Box 1997

Bangkok 1050

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

Mr. Prasern Ratanarat

Senior Expert in Policy and
Planning

Office of Policy and Planning of
Permanent Secretary Office
Ministry of Education

c/o The Thai National Commission
for UNESCO

Ministry of Education
Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

Dr. Maneeratana Sawasdiwat Na
Ayutthaya

Director

Institute of Information Technology
Rajamangala Institute of
Technology

Ministry of Education

c/o The Thai National Commission
for UNESCO

Ministry of Education

Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

Mr. Suwat Suktrisul

Chief of Information Section
Planning Division

Dept. of General Education
Ministry of Education
Rajdamneon Nok Avenue

Bangkok 10300

Mrs. Jariya Tappakul na
Ayuthaya

Policy and Planning Analysis
Officer

Department of Vocational Educa-
tion

Ministry of Education

c/o The Thai National Commission
for UNESCO

Ministry of Education
Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2810953 (natcom)

Miss. Kanithta Treehirulkui
Policy and Planning Analyst
Office of the Private Education
Commission

Ministry of Education

c/o Thailand National Commission
for UNESCO

Ministry of Education
Ratchadamnoennok Avenue
Bangkok 10300

Tel: 662-2822368

Fax: 662-2810953

Mr. Smith Virotewan
System Analyst 6
Educational Management
Information System Centre
Ministry of Education

c/o The Thai National Commission
for UNESCO

Ministry of Education
Rajdamneon Nok Avenue
Bangkok 10300

Tel: 66-2-2816370/2822368
(natcom)

Fax: 66-2-2816370/2822368
(natcom)

TOGO

Prof. Egbao Bidamon
Professor

Université du Bénin
B.P. 4322 L.omé

Tel: 228-251771

Fax; 228-213309

Prof. Messanvi Gbeassor
Doyen

Faculté des Sciences
Université de Bénin

B.P. 1515

Lomé

Tel: 228-216154

Fax: 228-225787

TUNISIA

M. Tahar Hafaiedh

Directeur

Institut National de Bureautique et
Micro-Informatique

18 bis, rue de I'Inde

1002 Tunis

Tel: 216-1-834476216-1-331382
(dept.)

Fax: 216-1-792084

E-mail: inbmi@avicenne.rnrt.tn

TURKEY

Mme Asuman Safi

Conseiller d"éducation
Ambassade de Turquie a Moscou
7, Rostovskiy Pereulok

Dom 12

Moscou

Fédération de Russie

Tel: 7-095-2460009

Fax: 7-095-2456348/2456502

UGANDA

Prof. Paul Edward Mugambi
Chairman

National UNESCO IIP Committee
Acting Deputy Director

Institute of Computer Science
Makerere University

P.O. Box 7062

Kampala

Tel: 256-41-259713 (natcom)
Fax: 256-41-244394 (natcom)

UKRAINE

Dr. Tatyana Belaya

Pedagogical Institute of Nikolayev
Galina Petrowa Str. 3a, ap. 16
327010 Nikolayev

Prof. Youri Bely

Pedagogical Institute of Nikolayev
Rosa Luxembourg Street 24
327010 Nikolayev

Mr. Yuri Demchenko
Asociate Professor
Computer Aided Design Dept.
Kiev Polytechnic Institute
Prospekt Pobedy 37

P.O. Box 65

Kiev 56

252056

Tel: 380-44-4419030/4419277
Fax: 380-44-2446478

E-mail:
demch@cad.polytech.kiev.ua
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Prof. Alexei M. Dovgyallo
Deputy Director
UNESCO/IIP Research and
Training Center

V.M. Glushkov Institute of
Cybernetics

40, Prospect Ak. Glushkova,
252207 Kiev

Tel: 380-44-266.43.15

Fax: 380-44-266.15.70
E-mail: dovgkiv@sovam.com

Dr. Vladimir |. Gritsenko
Director

Research and Training
Center UNESCO/IP

V.M. Glushkov Institute of
Cybernetics

40, Prospect Ak. Glushkova
252650 Kiev 22

Tel: 380-44-266.2549

Fax: 380-44-266.1570

Dr. Galina Hodyakowa
Pedagogical Institute of Nikolayev
R. Luxembourg Str 24

327030 Nikolayew

Mr. Bogdan Movchan
Embassy of Ukraine
Cultural Bureau

18, Leonsevsky St. k-9
Moscow 103009
Russian Federation

Mr. Eugene Sedov
Director

Ukrane CNIT
Odessa

Ms Viktoriya V. Shtepa
Teacher

High School for International
Relations

13, P. Orlyk Str

252024 Kiev

Fax: 380-44-2287272/2283598

Dr. Tatjana Tikhonova
Pedagogical Institute of Nikolayev
R. Luxembourg 24

327030 Nikolayev

Ms Nataliya V. Volodina-
Panchenko

Researcher

Pedagogical Institute of the
Academy of Pedagogical Sciences
of Ukraine

Art Children School no. 2

Kiev

Fax: 380-44-2287272/2283598

UNITED KINGDOM

Dr. Mike Aston

Principal Consultant
Inspector of schools

The Advisory Unit: Computers in
Education

126, Great North Road
Hatfield

Herts AL9 5JZ

Tel: 44-1707-266714

Fax: 44-1707-273684
E-mail: advunit@rmplc.co.uk

Prof. John Foster

Consultant

Freelands House

Cropthorne

Pershore

Worcs. WR10 3JU

Tel: 44-1386-860206

Fax: 44-1386-860206

E-mail;
100145.2772@compuserve.com

Mr. David Walker
Education Consultant
DW Associates

8, Raith Drive

Kirkcaldy, Fife KY2 5NW
Tel: 44-1592-593307
Fax: 44-1592-593307

USA

Mrs. Sylvia Charp
Editor-in-Chief of T.H.E. Journal
ICTE

39, Maple Avenue

Upper Darby PA 19082

Tel: 1-610-7897498

Fax: 1-610-7897499

E-mail:
charp@eniac.seas.upenn.edu

Mr. Greg Farrington
220 Walnut St.
Philadelphia PA

Mr. Rockley L. Miller
Editor/Publisher

President

Future Systems Inc.

P.O. Box 26

Falls Church, VA 22042-0026
Tel: 1-703-241-1799

Fax: 1-703-532-0529

Prof.dr. Michael G. Moore
Consultant

Pennsilavania State University
403 S. Allen St.

Room 206, State College

PA 16877

Prof. Paul Resta

Director

Learning Technology Center
College of Education
University of Texas at Austin
EDB 438 Austin

Texas 78712

Tel: 1-512-4714014

Fax: 1-512-4714655

E-mail: resta@tenet.edu

Ass.Prof. David A. Thomas
Co-Director & Co-Investigator
Network Montana Project
Montana State University -
Bozeman

Department of Mathematical
Sciences

Bozeman, MT 59717

Tel: 1-406-9945341

Fax: 1-406-9946879

E-mail:

dave@mathfs. math.montana.edu

UZBEKISTAN

Dr. Anvar A. Bahramov

Head of Informatics Chair
National Institute for Re-training of
Teachers

c/o National Commission of the
Republic of Uzbekistan for
UNESCO

54, Buyuk Ipak Yuli Street
700137 Tashkent

Tel: 7-3712-670542/670546
Fax: 7-3712-670538

Prof. Erkin Imamov
Uzbekistan NITV
University of Tashkent
Ul. Pakhatakorskaya 3
Tashkent 700011

Mr. Dilshok Okhunov
Uzbekistan FPU

2 ul.

Ferganckaya

block 49, ap. 32
Fergana

VENEZUELA

Prof. Fabio Chacdn

Co-ordinator of the Latinamerican
Network for Innovations in
Distance Higher Education
(RIESAD)

Director de Postgrado
Universidad Nacional Abierta
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Apartado 17577

Parque Central

Caracas 1010

Tel: 58-2-2860758

Fax: 58-2-2862039/2860326

VIET NAM

Dr. Hoan Do Dinh

Director

Centre for Curriculum
Development

National Institute for Educational
Sciences

101 Tran Hung Dao St.

Hanoi

Tel: 84-4-8253108

Fax: 84-4-8693243

Mr. Phong Nguyen Hung
NIES

Ul. Klinskaya 15

KV 34

Moscow

Russian Federation

YUGOSLAVIA

Prof. Miloica Jacimovic
University of Montenegro
Department of Mathematics
81000 Podgorica

Prof.dr. Dragoslav Mladenovic
Ministre de I'Education
Ministere de I'Education

Janka Lisjaka 23

11000 Beograd

Tel: 381-11-659595

Fax: 381-11-683724

Prof.dr. Predrag Obradovic
Ministre de I'Education et de la
Science

Ministére de I'Education et de Ia
Science

Vuka Karadzica 2

81000 Podgorica

Tel: 381-81-612999

Fax: 381-81-612996

M. Nikola Zekovic
Commission Yougoslave pour
'UNESCO

Palata federacije

Bul. Lenjina 2

11000 Beograd

Tel: 381-11-2223943

Fax: 381-11-602391

ZAIRE

Miss Bwila Dada Bilali
S.N.E.L.
B.P. 5499 Kinshasa-Gombe

M. Nsambi Bolaluete
Directeur de Coordination des
Comités Spécialisés
Secrétariat Permanent de la
Commission Nationale Zairoise
pour FTUNESCO

B.P. 14

Kinshasa Gombe G.C.

Tel: 243-12-33302/30568
Fax: (871)1503261 (satellite,
PNUD, Attention Com.nat.
UNESCO)

Mr. Mbalanda Bolongo

Membre du Comité national du
RINAF

Office zairois de contrdle (OZAC)

c/o Comission Nationale Zairoise
pour 'TUNESCO

B.P. 14

Kinshasa Gombe G. C.

Tel: 243-12-33302

Fax: 871- 1503261

M. Ekionea Booto

Président du Comité National
du Réseau Régional
d'Informatique pour I'Afrique
(RINAF)

Directeur Général du

Centre Informatique pour la
Formation et la Recherche
(CIFOR)

B.P. 16232

Kinshasa |

Tel: 243-12-33302/30568
Fax: (871)1503261 (sateliite,
PNUD, Attention Com.nat.
UNESCO)

M. Chemisole Kagabo

Chef de Projet Informatique a la
Direction de I'organisation
Informatique du

Ministére de 'Enseignement
Primaire,

Secondaire et Professionnel
Secrétaire Rapporteur Général du
Comité National RINAF

B.P. 2427

Kinshasa Gombe G.C.

Tel: 243-12-33302/30568

Fax: (871)1503261 (satellite,
PNUD, Attention Com.nat.
UNESCO)

Mr. Jean Kahasha
Assistant du Ministre de

'enseignement

Faculté Polytechnique de
I'Université de Kinshasa

c/o Commission Nationale Zairoise
B.P. 14

Kinshasa Gombe G.C.

Tel: 243-12-33302/30568

Fax: (871)1503261 (satellite,
PNUD, Attention Com.nat.
UNESCO)

M. Kile Wangoy Kasongo
Chef de Secteur chargé de Ia
communication au

secrétariat permanent de la CNZU,
Secrétaire technique du Comité
national du

RINAF a charge de Gégamines
Commission nationale zairoise
pour 'UNESCO

(CNzU)

B.P. 14

Kinshasa Gombe G.C.

Tel: 243-12-33302/30568

Fax: (871)1503261 (satellite,
PNUD, Attention Com.nat.
UNESCO)

Mr. Mokawa Makala Luvefu
Directeur des Services
informatiques de

I'Office national de tansport
(ONATRA)

Membre du Comité national du
RINAF

B.P. 98

Kinshasa 1

Tel: 243-12-33302

Fax: 871- 1503261

M. Kalimba Mushobekwa
Ministre de I'Enseignement
Supérieur et Recherche
Scientifique

Ministére de 'Education
B.P. 62

Kinshasa 14

Tel: 243-12-33302/30568
Fax: (871)1503261 (satellite,
PNUD, Attention Com.nat.
UNESCO)

Mr. Kitombolwe Jean Umba
Directeur de

I'Informatique et
télécommunication de Gécamines
B.P. 450

Lubumbashi

Tel: 243-12-33302

Fax: 871- 1503261

Mr. Kasongo Kile Wangoy
Chef de Secteur chargé de la
communication
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Secrétaire technique du Comité
National RINAF

B.P. 1A

Kinshasa Gombe

COMMONWEALTH
SECRETARIAT

Mr. Jeffrey Bost

Chief Programme Officer (Higher
Education)

Mariborough House

Pall Mall

London SW1Y 5HX

United Kingdom

Tel: 44-181-7476279

Fax; 44-181-7476281

EUROPEAN
COMMISSION

Mr. Wim Jansen

Scientific Officer

European Commission, DG XIII-C
Telematics for Education and
Training Area

Task Force Educational Software
and Multimedia

Rue de la Loi 200

B-1049 Brussels

BELGIUM

Tel: 32-2-2954073

Fax; 32-2-2962392.

E-mail:
wim.jansen@bxl.dg13.cec.be

INTERNATIONAL
COUNCIL FOR
DISTANCE
EDUCATION
(ICDE)

Prof. Armando Rocha Trindade
President ICDE

Rector

Universidade Aberta

Palacio Ceia

Rua da Escola Politécnica 170
1250 Lisboa

PORTUGAL

Tel: 351-1-3970889
Fax: 351-1-3973229

INTERNATIONAL
LABOUR
ORGANIZATION
(ILO)

Mr. Gennady Ryabov
Member of the Committee of
Experts

President of Nizhny Novgorod
Linguistic University
ILO/JUNESCO

31a Miniu St.

Nizhny Novgorod

Mr. Victor Skvorisov

Information Officer

International Labour Organization
(ILO)

Petrovka 15

apt. 23

103031 Moscow

RUSSIAN FEDERATION

Tel: 7-095-9255025

UNITED NATIONS
UNIVERSITY

Prof. Dines Bjsrner
Director

UNU/IST

P.O. Box 3058
Macau

Fax: 853-712940

THE WORLD
BANK

Ms Tatyana Leonova

Head EDI Unit

World Bank Field Office in Moscow
Gazetny per. 5

103091 Moscow

RUSSIAN FEDERATION

Mr. Andrei Markov

Head HR Unit

World Bank Field Office in Moscow
Sadovaija Kudrinskaija 3

Moscow 123242
RUSSIAN
FEDERATION

Tel: 7-095-2534810
Fax: 7-095-2548368

Mr. John Middleton

Chief

The World Bank
International Bank for
Reconstruction and
Development

New Products and Outreach
Division

Economic Developement |
nstitute

Room 3107

1818 H Street N.W.
Washington, D.C. 20433
USA

Tel: 1-202-4585785

Fax: 1-202-6760965

INTERNATIONAL
FEDERATION FOR
INFORMATION
PROCESSING
(IFIP)

Prof Dr. Kurt Bauknecht
President IFIP

institut fiir informatik
Universitat Zurich
Winterthurerstrasse 190
CH-8057 Zrich
SWITZERLAND

Tel: 41-1-2574310/11
Fax: 41-1-3630035
E-mail; baukn@ifi.unizh.ch

Prof. Peter Bollerslev
Chairman of TC-3

Centre for Applied Informatics in
Teacher Education

Ministry of Education

Peder Hvitfeldts Str. 4,3
DK-1173 Copenhagen K
DENMARK

Tel: 45-33-914096

Fax: 45-33-914696

Prof. Tom J. van Weert
Director

Chair of Working Group 3.2
School of Informatics
Faculty of Mathematics and
Informatics

University of Nijmegen
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PREFACE

TO THE 2nd VOLUME OF THE PROCEEDINGS
OF THE 2nd UNESCO INTERNATIONAL CONGRESS

EDUCATION AND INFORMATICS
EDUCATIONAL POLICIES and NEW TECHNOLOGIES

We bring to the notice of specialists and all interested persons the 2nd volume of the
Proceedings of the 2nd UNESCO International Congress “Education and Informatics” held
in Moscow on July 1-5, 1996. The volume contains texts of national reports presented at
the request of the UNESCO Secretariat by the official education system control bodies
from 32 countries. Most of these reports have been submitted to the Congress before its
onset, printed and distributed among the Congress participants as the working materials.

The contributed national reports are in full
agreement with the objectives of the Moscow
Congress. They represent examples of collabora-
tive experience and joint use of limited resources,
examine national tendencies and experience in
introduction of information and communication
technologies into education systems, set forth
peculiarities of national policies pursued by vari-
ous countries in the education sphere, and sug-
gest recommendations concerning international
cooperation.

Significant differences in the content of na-
tional reports seem to be quite natural because all
countries are now at different stages of developing
education systems and using new information
technologies in education.

As with preparation of other volumes of the
Congress Proceedings for publication, we met in
this case with a wide variety of approaches to the
problems discussed at the Congress - in ideas,
terminology, style and completeness of presenta-
tion of particular sections and topics. Based on
common principles of forming the Congress Pro-
ceedings, the compilers and editors of this volume
seek to retain, where possible, original texts and

avoided in most papers editorial corrections and
especially changes in the content. At the same
time, some lingual nuances are possible in the
issue of national reports in three official Congress
languages - English, French, and Russian, which
were difficult to avoid with the best will in the
world.

The editors would be grateful to authors and
readers for corrections and suggestions. Your
references will help to continue discussions
started at the Moscow Congress, to approach to
the unification of terminology and notions used in
this area, and to enhance exchange of information
on the topics discussed at the Congress.

The present state of the art of using informa-
tion and communication technologies in education
systems of various countries will serve as a good
reference material in the activity of the UNESCO
Institute of Information Technologies in Education
(ITE) set up in Russia in line with recommenda-
tions of the Moscow Congress.

Analysis, selection, and preparation for the
issue of this volume were accomplished by the
IHTE and the International Center of Systems
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Analysis of Higher Education and Science Prob- They should be sent to the Center’s Address:

lems (the UNESCO associated center). Readers’ 117918, Moscow, GSP-1, Mal. Kaluzhskaya ul. 1,

references, comments and suggestions will be General Director of the Center, Academician of

accepted with thanks by the Editorial Board. the Russian Education Academy, Manushin Edu-
ard Anatol’evich.

PRESIDENT OF THE RUSSIAN ORGANIZING COMMITTEE
FOR THE 2nd INTERNATIONAL CONGRESS
‘EDUCATION AND INFORMATICS?,

MINISTER OF GENERAL AND PROFESSIONAL EDUCATION
OF THE RUSSIAN FEDERATION,

V. G. KINELEV
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INFORMATION TECHNOLOGY

IN THE AUSTRIAN EDUCATIONAL
SYSTEM - THE STATE

OF THE ART AND BEYOND

1. INTRODUCTORY REMARKS

NATIONAL REPORT OF AUSTRIA

Both modern societies in the industrialised world and developing countries are moving towards
the so-called information age which is symbolised by the transition from an industrial society to an in-

formation-processing society. Information an

d telecommunication technology plays a vital role in eco-

nomic, commercial, social and also classroom activities nowadays. The informatization of society
seems fo take place as a "cultural mutation" affecting not only life styles around the world (Vitalari,

1990), but also our way of thinking (Turkle, 19
Communication Technologies (usually abbrevia

84). It is a matter of fact that the New Information and

ted as NICT), in particular the computer, have already

found their way into schools considered as revolutionary in many aspects (see OECD/CERI, 1986 and

1987; OECD, 1988 and 1989).

Seymour Papert "' philosophised in his
keynote address at the international conference
*Children in the information age" in Sofia (19-23 May
1987):

"So we are entering the computer future, but
what will it be like? What sort of a world will it be?
There's no shortage of experts, futurists, and
prophets who are ready to tell us - only they don't
agree. The Utopians promise us a new millennium, a
wonderful world in which the computer will soive all
our problems. The computer critics warn us of the
dehumanizing effect of too much exposure to ma-
chinery, and of disruption of employment in the
workplace and the economy". (Papert, 1987, p. 3/4)

Governments in almost all developed countries
have introduced computers into the educational
system, meanwhile "an increasing number of par-
ents are feeling more and more guilty if they do not
buy a computer for their children” - as Jacques He-
benstreit sarcastically pointed out at the 8th interna-
tional European Conference on Computers in Edu-
cation (24-29 July 1988) in Lausanne (Hebenstreit,
1988, p. 4). What is now (1996) available to schools
would have been unthinkable ten years ago. And
while the technology advance in the field of micro-
computer and new transmission technology contin-
ues - and is even accelerated by the convergence of
several technologies '“! including satellite technology
to produce even more powerful uses - educational-

ists and politicians have to accept that the demands
for investing in educational hardware and software
will go on. Even one of the greatest critics of com-
puters, namely Joseph Weizenbaum admitted at the
UNESCO -Congress "Education and Informatics:
Strengthening International Co-operation” in Paris
(12-21 April 1989) that

"another reason given for installing a lot of
computers in schools, ..., is that computers are eve-
rywhere and that it is very important for children to
learn about computers because the world in which
they grow will be full of computers. Almost every job
will be somehow laced with computers and so they
had better know about them". (Weizenbaum, 1989,
p.7)

On all sides, thus, the computer has been in-
vading our lives, changing our human relations and
our relationship with the world. There is no doubt
that whether or not we use computers in our jobs or
in private life the main thing is to become familiar
with and acquire a knowledge of computing. In the
information society of today a familiarisation with
computers has become a fundamental need of the
citizen. The growing significance of information
technology was also taken into account in the Aus-
trian educational system (EDP/Iinformatics 1991;
Fischer H.F. (ed.), 1988; Reiter A/Rieder A. (eds.),
1990;) that will be outlined in the following chapter.
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2. PROFILE OF THE AUSTRIAN

(NON UNIVERSITY) EDUCATION SYSTEM

The sector of pre-primary education consists of
créches for the very young, day nurseries for one
and two year old, and kindergarten for children be-
tween the ages of three and six and is not compul-
sory. As a rule children start with compulsory educa-
tion at the age of six, attending primary school
(Volksschule) for four years, if physically or mentally
retarded a special school (Sonderschule). After the
fourth year of school children either go to the four-
year main general secondary school (Hauptschule)
with streamings in German, Mathematics and For-
eign language (predominantly English) or the four-
year first stage of a higher general secondary school
(allgemeinbildende hohere Schule, AHS). The syllabi
of Hauptschule and AHS differ very little, transfers of
pupils on a comparable standard of knowledge are
possible. In the ninth year of compulsory schooling
choices must be made again. Pupils from the
Hauptschule often opt for the pre-vocational year
(Polytechnischer Lehrgang) before entering appren-
tice training colleges. These colleges are specialised
institutions for vocational or craft qualifications. An
alternative route to vocational qualifications from the
ninth year onwards up to five years offer the inter-
mediate and higher technical and vocational col-
leges (berufsbildende mittlere und héhere Schulen,
BMHS). They train students for skilled industrial,
commercial, business and agricultural occupations

university tertiary admission. Tertiary education is
the aim of the three categories of higher general
secondary school (Gymnasium, Realgymnasium
and wirtschaftskundliches Realgymnasium) with
Reifeprifung which takes the form of written exami-
nations or project assignment and orals for univer-
sity entrance. Alternative two-year non-university
tertiary technical and vocational (Kolleg) courses
(leading to qualifications equivalent to those of the
BMHS), specialised technical courses
(Speziallehrgang),  teacher  training  colleges
(Padagogische Akademie) or specialised university
(Fachhochschule) studies as additional tertiary op-
tions for AHS graduates and BHS graduates.

Sources for Students: Anticipated Outcomes
and Unexpected Challenges, in: MC Dougall A. and
Dowling C. (eds.) [1990], Computers in Education,
North Holland, Elsevier Science Publishers B.V., pp.
19-23. |

The institutes of education, organised in four
departments (compulsory general, apprentice train-
ing college, higher general secondary, intermedi-
ate/higher technical and vocational college) carry ouit
the vast majority of in-service training for all teach-
ers. An important sector of education and training in
Austria is adult education offered by special adult
education departments at higher technical and vo-
cational colleges, at universities, federal adult edu-

and can also qualify them after having passed the cation centres and ‘"popular  universities"
final matriculation examinations (Reifepriifung) for (Volkshochschulen).
Education system
AGE YEAR
5 PRE-PRIMARY STAGE 0
6
6 PRIMARY SCHOOLS 1
7 SPECIAL 2
8 SCHOOLS 3
9 4
10
10 SECOND SECOND MAIN GENERAL HIGHER GENERAL 5
11 STAGE STAGE SECONDARY SECONDARY SCHOOLS 6
12 SCHOOLS 7
13 SPECIAL FIRST STAGE 8
14 SCHOOLS
14 PRE-VOCATIONAL YEAR INTERMEDIATE HIGHER HIGHER 9
15 TECHNICAL TECHNICAL GENERAL 10
16 TECHNICAL AND VOCA- AND AND SECONDAR kN
17 TIONAL APPRENTICE VOCATIONAL VOCATIONAL | Y SCHOOLS 12
18 TRAINING COLLEGES COLLEGES COLLEGES 13
19 SECOND
STAGE

Table of the Education system in Austria (BMUK 1993, Dep. of Educational Economics and Statistics)
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3. EDP/INFORMATICS IN THE AUSTRIAN
EDUCATIONAL SYSTEM

The first preliminary attempts at incorporating
electronic data processing into school curricula took
place towards the end of the 'sixties and, in the fol-
lowing years, it became more and more widespread
at the individual types of school (see also Kerner,
1994).

The development of EDP/informatics in Aus-
trian education was closely moulded on its classic
approaches; The machine orientation of the late
'sixties was replaced in the 'seventies by the algo-
rithm-orientated mode! of thought, which promoted
the application of programming languages. Since the
middle of the 'eighties it is the user-orientated ap-
proach that has been put to the fore in many cases
in EDP/informatics. This approach sees man and
society in a reciprocal relationship with the new
technologies and emphasises the aspect of comput-
ers as a working tool. Today, the main concern of
information technology education in Austria is to
acquaint each pupil with the new information and
communication technologies (NICT) in the course of
his or her general education in such a way that they
are able to use them in a purposeful way. In this
process, they are to be shown the opportunities and
the limitations of the NICT; groundless fears are to
be dispelled in the same time as blind faith in tech-
nology is to be countered.

Basic education in information technology for
all pupils in the 7th and 8th forms is continued in the
oth form at general high-level schools with the sub-
ject informatics and complemented at medium and
high-level vocational schools with profession and
application-orientated EDP knowledge. To help
comply with the specialised job profiles that have
emerged in EDP and informatics, vocational educa-
tion offers a five-year education course at high-level
secondary schools for electronic data processing
and organisation as well as the subject informatics,
which is firmly established at several universities.

3.1 BASIC EDUCATION IN INFORMATION
TECHNOLOGY

At the start of the 1990/91 school year basic
education in information and communications tech-
nology (informations- und kommunikationstech-
nische Grundbildung, ITG) was introduced for pupils
in the 7th and 8th forms. All pupils, boys and girls,
had now direct access to the new technologies by
the age of 13. The so-calied “Integration Solution"
was chosen as the means of anchoring this basic
education. It includes teaching educational elements
of informatics within the framework of existing school
disciplines.

( see Reiter, 1990, p. 130)

This integration not only complies with the ho-
listic approach to information and communication
technologies but also contributes towards reaching
the objectives of basic education in information
technology, namely:

- Pupils are to gather their own experience with
the new technologies in general and the

computer in particular and in so doing acquire

basic skills and abilities

- They should be capable of analysing with a
critical mind the experience acquired in the past and
of situating it in a broader context

- The newly acquired knowledge of information
and communication technologies should first and
foremost be of a general nature; specialist knowl-
edge is not a priority

- An essential element of ITG is to take into ac-
count the opportunities and the limitations of the new
technologies, their effect on the individual person
and the development within society as a whole.

In practice the Integration Concept provides for
an introductory phase in the 3rd and 4th class of the
"Hauptschule" [compulsory junior secondary general
school] and the "AHS" [high-level general secondary
school] (7th and 8th forms), with thorough prelimi-
nary information in the 7th form and a project phase
in the 8th form. Computers are used according to
the specific nature- of the subject matter in the sub-
jects German, English, mathematics and geometric
drawing.

This basis education places special emphasis
on affording boys and girls a like the same oppor-
tunities of access to the new information and com-
munication technologies, irrespective of sex. In this
connection it has to be taken into account that exist-
ing prejudices, which would have it that females are
less gifted for technology than males, have in many
instances already taken hold of EDP (Clarke V.A.,
1990: Sanders J., 1990; Schulz-Zander R., 1990;
Brown 1995). For this reason the Federal Ministry of
Education and the Arts has outlined an area of re-
search on the social aspects of access to computers
and on the matter of interactions in the classroom
itself. An independent task force is working on
drawing up proposals for ways in which to perceive
and dismantie the sex-related obstacles that hinder
access to information and communication technolo-
gies.

3.2 HARDWARE AND SOFTWARE
FACILITIES AT GENERAL SCHOOLS

To implement the Integration Concept a sec-
ond classroom with 15 AT computers (14 286-
microprocessor based pupil workplaces /1 teacher
workplace on a 386-basis, VGA monitor...) and laser
and/or matrix printer(s) had been set up at 189 state
AHS by the 1990/91 school year. Most of the state
AHS schools have opted in favour of a network vari-
ant (Novell network), which offers a number of ad-
vantages for instruction. A videotext workplace is
also part of the basic AHS equipment. By the
1990/91 school year the 1,200 "Hauptschulen”
[compulsory junior secondary general schools] had
acquired between 6 and 8 computers with the same
features per school location.

in terms of software a basic package compis-
ing word processing, spreadsheet and CAD
(Computer-Aided-Design)  programs has been
compiled for the general secondary schools to be
used in German, English, mathematics and geomet-
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ric drawing. This basic equipment also includes an
integrated package. In the school year 1992/93 the
equipment standard at AHS schools has been partly
replaced and extended with PCs with CD-ROM-
drives and soundcard specially geared for the sub-
jects of physics, chemistry, music and sculptural
education. Compulsory junior secondary schools are
also aiming to expand their present facilities.

3.3 INFORMATICS
AT THE "POLYTECHNISCHER LEHRGANG"

The purpose of the "Polytechnischer Lehrgang”
is to prepare pupils for their professional careers
upon completion of the "Hauptschule" or (seldom)
the first cycle of the AHS. Here again, special em-
phasis is placed on informatics. Since the 1989/90
school year pupils at the "Polytechnischer Lehrgang"
are also given instruction in informatics as part of
one of the seminars of their choice (the choice con-
sisting of social studies and biology, economics,
natural science/technology and agricultural science).
Informatics as a subject of instruction is also part of
the alternative compulsory subjects such as book-
keeping or typing, and is also taught as an optional
subject with one to two hours a week.

3.4. INFORMATICS AT THE SECOND
CYCLE OF THE AHS

With the coming into effect of the reformed
second cycle of the AHS during the 1989/90 school
year, informatics as an existing practical subject
became a two-year compulsory subject. Instruction
is aimed essentially at teaching the uses of applica-
tion software and at working out structured problem
solutions taking into account the general laws on
which information processing is based. The social
aspects of HDP uses are also looked into. In the 6th,
7th and 8th classes of the AHS, informatics is avail-
able as an elective compulsory subject and as an
optional subject. In this way existing knowledge and
skills can be improved and additional knowledge
gained. In many cases instruction is project-
orientated.

3.5. EDP AT MEDIUM
AND HIGH-LEVEL VOCATIONAL
SCHOOLS

Practical considerations are the main priority
for EDP education at the vocational schools. At the
technical and trade schools for instance, CAD in-
struction is a priority subject along with the compul-
sory subject "EDP and applied EDP" while at me-
dium and high-level business schools the use of
EDP in the commercial area is a focal point of in-
struction.

At the high-level vocational schools for humane
studies (secondary schools for domestic science,
tourism as weill as fashion and clothing techniques),
EDP is incorporated as a main point of emphasis in
the subjects "accounting”, "stenotyping and word
processing" and as practical subjects in practical

company courses at the secondary schools for tour-
ism and catering or the practical application of the
newly-developed data technologies for the textile
industry: CAD, computer-aided cutting design and
cut-layer optimisation.

At the high-level secondary schools for agricul-
ture and forestry, EDP instruction aims to familiarise
pupils with the function, organisation and purpose-
orientated use of EDP installations.

The subject-specific use of EDP in medium
and high-level vocational education in Austria is
rounded off by syllabus adaptations aimed at
strengthening, also at vocational schools, the in-
struction in EDP knowledge and handling that is
necessary for the vocation concerned.

3.6 INFORMATION TECHNOLOGY
FOR THE EDUCATION
OF HANDICAPPED CHILDREN

Priority is given that all children in Austria
should get the same opportunities to apply informa-
tion technology. Handicapped and disabled pupils
should be prepared for the private and professional
use of computer-assisted learning and communica-
tion aids. There is the increasing use of the com-
puter as a communication aid for helping children
with a severe sensory impairment or a motor disabil-
ity, (see Reiterer/Tjoa/Wagner, 1989)

In addition there are also school pilot projects
aimed at giving a fundamental education in informa-
tion technology, taking into account the individual
abilities and development of the handicapped child
(Busby/Wagner/Zagier, 1994).

3.7 TRAINING, ADVANCED TRAINING
AND FURTHER TRAINING

In the course of their studies at teacher training
colleges future teachers of elementary schools,
compulsory junior secondary general schools and
special schools are given an insight into the new
information technologies; they learn how to use
them in practice and how to draw up useful applica-
tion possibilities in class. The optional subject
"informatics” is available for those wanting to acquire
an additional qualification.

The specific EDP/information training require-
ments for teachers at vocational schools who do not
have university or college education are provided by
the vocational teacher training colleges. Most of the
advanced teacher in-service training for high-level
general schools and the vocational medium and
high-level schools takes place at the institutes of
education. At EDP/informatics courses lasting sev-
eral semesters they continue to provide teacher
training until a sufficient number of teachers with
university informatics education are available. Work
is still in progress on drawing up a general regulation
for university education in informatics for candidates
to the teaching profession. Certain universities offer
the possibility of acquiring the qualification to inte-
grate computer instruction in the teacher's specific
subject.
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4. COMPUTERS IN THE DAILY LIFE
OF AUSTRIAN SCHOOLCHILDREN

At the start of 1991 a scientific study entitled
“Die Spaf-Maschine - Der Computer im Alitag ster-
reichischer Schaler/innen” ("Fun Machines - Com-
puters in the Daily Lives of Austrian Schoolchildren")
was submitted by the sociologist Dr Walburga
Gaspar-Ruppert, which offered interesting insights
into the attitude of youths of both sexes to comput-
ers. Her findings have shown that for the majority of
schoolchildren of both sexes, computers are primar-
ily an interesting and, compared with other instru-
ments, extremely flexible “"toy-cum-tool”. While the
interesting aspect is further strengthened by infor-
matics lessons at school, in most cases the initial
contact with computers usually takes place before
tuition is given at school.

The study also revealed that the fact of install-
ing a computer in a child's room is by no means a
way for concerned parents to keep their child happy
at all costs: indeed, in nearly all of the cases it was
the children themselves who asked for the comput-
ers to satisfy their curiosity and their craving for
“novelties".

Noticeable differences in the attitude objectives
in relation to age are due to a large extent to the fact
that among the lower age groups the novelty of the
computer results in a more intensive involvement
with it. The main incentives for schoolchildren, chil-
dren and youths are curiosity, play and risk-free trial
and error. Sometimes there are also instances
where children experience a sensation of power as a
result of "dominating" a machine.

A direct consequence of "instrumental compe-
tence" is the prestige that appears within a group of
friends whenever a child or youth becomes expert at
handling computers. However, it has been shown
that the appeal of computers wanes the more it is
integrated in the daily lives of young people. As
instrumental competence increases with age and as
activities adapt more and more to future careers,
computers lose their function as toys or games to
become professional tools, which in general are no
longer fun. According to the study conducted by Dr
Gaspar -Ruppert this is primarily a pragmatic deci-
sion on the part of the adult-to-be and not a guality
inherent to the computer.

The sex-related differences were also identifi-
able in the survey. However, they cannot be attrib-

5. PERSPECTIVES OF THE FUTURE:

uted to the fact that girls are less interested in or not
as competent with computers "by nature”. Rather,
family conditions play an essential role in shaping
their behavioural patterns. Girls are as uninhibited
and as unprejudiced as boys in their attitude towards
computers provided their interest and their curiosity
(which are as pronounced in girls as they are in
boys), are stimulated and promoted accordingly. It
could well be a sign of frustration if girls lose interest
quicker than boys. In this case it can only mean that
clearly less is done to satisfy the requirements of
girls. Possibly another factor is that girls clearly at-
tribute less importance to computers for their future
professional activities than boys. The material col-
lected with the questionnaires does not support the
assumption that involvement with computers at
school and at home will give rise to a generation of
"compulsive programmers”.

Nor are there any indications that computer
technology is causing a loss of social competence;
on the contrary, by virtue of its toy or game charac-
ter, it can even promote and considerably strengthen
contacts between children of the same age. A pos-
sible withdrawal from social relationships might oc-
cur in the case of socially and/or psychologically
impaired children; however, the appropriate data is
not available at present to substantiate any such
claims.

The usually effortless processes of habituation
and adaptation, among schoolchildren and children
in general should not however conceal the fact that
there might be repercussions in the longer term that
are not even assessable at present. For this reason
it is essential that the possible consequences and
effects of using computers be discussed and proc-
essed, as is intended by the school curricula. When-
ever possible it is not just the social aspect as a
whole - as stipulated by the curricula - but also the
psychical and psycho-social area that should be
integrated. Under these prerequisites the teaching
body should in future devote closer and also special
attention to the clear difference in behavioural pat-
terns among boys of the lower age groups; certainly
it would seem that parents have not yet been able to
acquire a sufficient degree of competence to be able
to assume tasks such as these, which imply a very
intensive involvement with computer technology.

MULTIMEDIA AND TELECOMMUNICATIONS

in the Working Document "Muitimedia Educa-
tional Software: First elements for reflexion”, pub-
lished in Sept. 1995, the European Commission
(EC) states:

"“The true convergence of telecommunications,
television and computer technology, thanks to a
widespread digitisation of data, is ushering in a new
era, that of multimedia telematics ... Being aware of

such promising perspectives, the European Council
has confirmed 1995 that education and training must
be considered as priority domains for information
and communication technology." (EC, p. 9)

A main challenge for education aside commu-
nicating culture, disseminating knowledge and
transmitting information is to prepare young people
with the technological skills for demands of the fu-
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ture. It has become necessary to promote aware-
ness, understanding and use of information and
communication technologies both in regard to
learning and teaching and for the future employabil-
ity of the citizens:

"The future of Europeans - and of their jobs -
depends on education and training methods being
suitably adapted to new requirements as regards
qualifications and the new technological, economic,
social or cultural environment of the information
society. This adaptation will be facilitated by the
introduction and use of interactive multimedia prod-
ucts and services in education or training activities."
(EC, p. 21)

Under these perspectives the EC demands
that by the year 2000:

- every primary and secondary school should
have at least a room of multimedia microcomputers
allowing access to remote educational services;

- every university should have access to high
speed networks needed for exchanging multimedia
educational materials in training activities;

- every firm should be served locally by a cen-
tre for multimedia educational resources, an "open
university for industry”, every town hall, library or
Chamber of Commerce shouid offer free of charge
the means of access to telematics tools and services
so that all citizens can benefit from information, edu-
cation and training facilities. (see EC, 1995, p. 6)

Undoubtedly Information Technology (IT) will
go on transforming the educational system, by
"supporting the learning process at all educational
levels and in all curricular areas" as Allan Martin
(1995, p. 646) pointed out at the World Conference
on Computers in Education (WCCE) in Birmingham
(23-27 July 1995). IT has created various instruc-
tional possibilities for education. Teachers and
learners benefit meanwhile from a broad spectrum
of information tools (databases, spreadshests, DTP,
word processing, programming, computer graphics,
simulations, input devices etc.) More powerful hard
and software combined with rapid advances in mul-
timedia [3]) and communication are providing further
potential resources.

Ten years ago the educational systems put
computers to the classrooms, recent initiatives con-
cern the implementing of networking. Susan Merrit
noted at WCCE 95 the following:

"The telecommunications revolution is about to
profoundly change our lives, and is just beginning. It
will necessarily affect our schoois and perhaps our
rooms. In terms of computer applications in the edu-
cation telecommunications is the most significant
development beyond the standard productivity tools
which are word processing, spreadsheets, and data-
bases." (Merrit 1995, p. 484)

As a representative of the EC Luis Rodriguez-
Rosell6 described in his keynote-address at the IFIP
WG 3.4 Working Conference "Computer Mediated
Education” in Soest, Germany (12-16 July 1993) the
future scenario of telecommunications:

"Telecommunications will equally make possi-
ble new forms of networked training such as linking
peers to carry out co-operative learning at a distance
by sharing powerful information processing or creat-
ing different configurations of groups of tutors and
learners by means of advanced interactive tele-
communication services giving raise to what we may

call the ‘virtual classroom." (Rodriguez-Rosello
1993, p. 6)

But Multimedia and networking are new to
schools and teaching in general, sometimes they are
not directly applicable to teaching and learning be-
cause of being far removed from the realities of
classrooms. To be aware of the technological devel-
opments that have an impact on education across a
wide range of curriculum subjects pilot experiments
on the use of multimedia educational products and
projects on networking of schools to promote virtual
mobility and exchange of information and experi-
ence have to be established and continued. We also
need qualitative research that proves the effective-
ness of the newest technologies and their integration
into the classrooms, the faith that technology will
work well is not enough. Pupils and students have to
learn first-hand how a computer with a modem and a
telephone connection can lead them to a wealth of
resources and information far beyond the schools
walls and they may even participate in distance
learning courses via satellite later.

[3] Martin Hoogeveen doubted the benevolent
effects of an overoptimistic multimedia paradigm at
ED Media 95 in Graz (17-21 June 1995): "The mul-
timedia paradigm is a dominant conviction that add-
ing multimedia functionality to information systems
(1Ss) leads to improved information and knowledge
transfer to people.” (Hoogeveen, 1995. p. 348)

5.1 THE INTERNET AS CONMMUNICATIONS
MEDIUM FOR TEACHERS AND LEARNERS

The Internet (see Eastment, 1996; Lake, 1995;
NCET, 1996) has become one of the most fascinat-
ing resources for telecommunications by linking
together former separate networks and using a
common communication protocol called TCP/IP
(Transmission Control Protocol/internet Protocol).
Estimations suggested that there were some 35
million users in 1985 in the world and its use is still
increasing. Even though it is not managed by any
particular organisation it gives people access to a
wide range of material and information. To be able
to access it in the cheapest form a computer, a mo-
dem connected to the telephone-line and a service
provider is necessary. Apart from the registration fee
there is the cost of the telephone calls and the
(monthly) charge from the service provider. The
growing number of people with Internet e-mail ad-
dresses indicate its potential as a communications
medium. Users of the Internet have access to

- electronic mail

- bulletin boards and computer conferencing
systems

- on-line databases (data files)

- catalogues and illustrated guides from muse-
ums, art galleries, libraries etc.

- free software (public domain)

- newspapers and books

- graphics, etc.

But the Internet “is more than an information
delivery system-it is also an intellectual environment
within which we are beginning to create "places”.. it
is a place that is not yet here, hut is quickly becom-
ing a world of places. "(Lake, 1995, p. 25) Since a
couple of years the "Infernet has been undergoing a
fundamental change that is allowing users fo access
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multimedia materials such as digitised images,
sound and animation. Ease of access has also been
enhanced... users simply click highlighted hypertext
links on the World Wide Web." (Bull et al., 1995, p.
59) The keywords are Hypertext and Hypermedia
being essential components of the so-called World
Wide Web (WWW). Eastment defines hypertext as
"q system which allows you to click on a word or
picture to jump to another part of the document...
Once you have connected to a site, you jump to
further information by merely clicking on icons... "
(Eastment, 1995, p. 13/14) Hypermedia has become
the current buzzword in educational technology:

"A hypermedia environment is the user inter-
face that allows to work with different elements as a
whole: text, graphics, images, sounds, simulation
software, external hardware, data bases, computer
networks, etc. on the base of the specific applica-
tion. The results of this approach are increased in-
teractively and simplification of the use. Hypermedia
technology is important not only for educational
applications, because it may prove to become, in the
near future, a powerful tool for managing information
of all kinds". (Parodi/Ponta, 1993, p. 175)

A WWW page is a multimedia document cre-
ated by HTML (Hyper Text Markup Language) that
contains text, images, sound and even animation
and movies. It can be viewed with a browser such as
Netscape or Mosaic. In future word processors,
telecommunication programs and operating systems
will offer support for viewing Web pages that will
become as ubiquitous as f. i. electrical service. Us-
ing the WWW learners are offered to navigate
through, select, assess, manipulate and evaluate
information and develop their own skills and network
literacy. Educators can easily create their own re-
sources by setting up collaborative projects and
displaying their results on their Web page and shar-
ing them with a "global audience". The Web allows
immediate access to a world-wide information com-
munity and "is a virtual meeting place to exchange
information with distant partners who were previ-
ously inaccessible", Caroline McCullen notes in an
article in the ISTE Journal of Educational Technol-
ogy Practise and Policy of Nov. 1995, summarising:

"Using the WWW, teachers can develop col-
laborative projects with international partners, com-
pare data with classes in other parts of the world,
share the results on their own home page and get
feedback from the global community on the Internet.
The WWW makes the virtual classroom a reality.”
(McCullen, 1995, p.10)

5.2 PEDAGOGICAL RECOMMENDATIONS
FOR HYPERMEDIA

Cognitive search has shown that learning in
general is driven by the student's intrinsic need to
make sense - learning is a natural activity. L.A. Rho-
des explains that:

"From birth on, humans seek meaning-then try
simultaneously to understand both the world and
themselves. They take information in from their in-
teractions with the surrounding environment, conned
it to what they already know, and construct new
knowledge and skills. These new skills are then
tested through continuing interactions. Each interac-
tion increases the individual's capacity to act intelli-

gently in solving problems." (Rhodes 1995, p. 36)

The act of "doing" being essential for a new
learning paradigm in the context with hypermedia
{4]) develops many other learning skills and evolves
a significant amount of intrinsic satisfaction on the
part of the active participant. Pientti Hietala from the
university of Tampere reported at the IFIP WG 3.4
Working Conference on Computer Mediated Educa-
tion in Soest in 1993:

"Hypermedia is an exciting new avenue to pur-
sue in the use of computers to empower learning
and leaching. Possibilities not even dreamed of
before can now be examined through this new con-
cept, but it also requires a special hardware and
special kind of pedagogy...The utilisation of this new
equipment has to be based on the learner's active
and creative engagement, not just passively watch-
ing video clips or guided tours chosen by somebody
else. The sooner the learner herself is able to have
her hands on the hypermedia, the better." (Hietala,
199\ p. 169)

The pedagogical reasons are given by the
cognitive learning theory:

"The findings ... seem to call for a more active
and creative role for the learner which is also the
message from the contemporary cognitive learning
theory... This theory emphasises three primary prin-
ciples. First, learning is a process of knowledge
construction as opposed to knowledge absorption.
Second, learning is knowledge-dependent, i.e. peo-
ple inevitably use existing knowledge upon which to
build new knowledge. And third, learning is highly
tuned to the situation in which it takes place." (Ibd.,
1993, p. 164)

Under these circumstances the role of the
teacher will also change. A. W. Bates reported at the
IFIP TC3 third Teleteaching Conference in Trond-
heim (20-25 August 1993) the new approaches of
learning and teaching by telecommunications:

"Teacher ... will increasingly be advisors, and
managers and facilitators of learning, rather than
providers of information. Access to information will
be primarily through telecommunications. The
teachers' role will concentrate more on developing
skills, and in particular skills of navigating knowledge
sources, and skills of processing and analysing in-
formation." (Bates, 1993, p. 3)

[4] The term "hypermedia" includes also off-line
multimedia (educational) products as CD-ROMs T.
J. van Weert argued at the 13th World Computer
Congress in Hamburg (28 August-2 September
1994) in the same direction:

"The use of open learning and technological
support systems will mean that some or much
learning will be outside the teachers sphere of influ-
ence. The teacher becomes a learning guide or a
mentor for the students, co-operating with pupils in a
learning experience.” (van Weert, 1094. p. 624)

During the last two years several pilot projects
on networking of schools have been established by
the Federal Ministry of Education and Cultural Af-
fairs in Austria. Many teachers who want to add
telecommunications skills to their repertoire of
teaching tools today are first introduced to the Inter-
net via a simple modem and electronic mail soft-
ware. But few schools have the luxury of a computer
room where ail the computers have Internet access.
So only teachers or a small group of pupils/students
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under supervision of teachers have access. It should
also be mentioned, as Eastment reports, that "often
a good deal of class time can be spent simply star-
ing at the screen waiting for information” (Eastment,
1995, p. 20) when using a conventional telephone

6. COMPUTER BASED TRAINING-INITIATIVE

AS CASE-STUDY

[n order to evaluate the potential of the new
educational technologies several pilot projects were
established ranging from the "Austrian School Net"
(with links to the Internet) via "Portable Computers in
the classroom” to the production of "Multimedia
Educational Software". As example the initiative
"Mobile Computing" at a higher technical vocational
school (HTL) in Vienna will be briefly presented.

Within a period of 18 months two classes of a
4th grade (18 years of age) of a HTL were equipped
with notebooks (TravelMate 4000) with CD-ROM-
dockingstations (SCSI-Interface, sound-card etc.) for
multimedia applications in a ratio one portable per
one student. During this so called pre-project phase
a LAN was built connecting each working place with
a router offering access to the Internet. As additional
but necessary measure appropriate courseware was
selected and purchased by the project-team. The
crucial points of the project are the foliowing:

- Availability of portable computers for curricula
support;

- Use of multimedia educational software;

- Evaluation of the efficiency of computer based
teaching and learning;

- Revising of valid standards of interactive
courseware;

- Acquisition of knowledge through electronic
networks.

After the creation of the infrastructure the
schedule implies the start of the regular project with
the objective of integrating newest information tech-

7. CONCLUSION

The so-called new information and communi-
cations technologies (NICT) have been introduced
into the Austrian educational system in a broad
context in the past decade. Since Austria has be-
come a member of the European Community the
integration of multimedia and telecommunications is
considered as a major qualification aspect to be
taken into account by schools for teaching and
learning purposes in regard to the future labour mar-
ket. A dominant role in this context play the Internet
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Seymour Papert created the programming - language LOGO which has been used in a
variety of educational research projects related to children's learning, and the learning of pro-
gramming in particular. It should be noted that even if LOGO had been grouped as a crucial
theme of the sessions at the 1985, 1990 and 1995 IFIP World Conference on Computers in
Education the interest in the LOGO environment seems to be decreasing. The ability to write
simple computer programmes is now accorded less importance as standard software packages

have become widely available.

2

The newest technologies in the field of multimedia and telecommunications (e.qg. interac-

tive video, interactive compact disc, CD-ROM, two-way cable and satellite communication, view
data and others) offer enormous possibilities to teachers and pupils: in regard to CD-ROM see
Baumbach, J.D. [1990], CD-ROM Information
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NATIONAL REPORT OF BANGLADESH

EDUCATION AND INFORMATICS:
BANGLADESH PERSPECTIVE

The impact of the Information Technology and
the computer on the life and civilisation of nation is
very great. Its contribution towards the expansion of
knowledge, education and research is surprising. Its
revolution has also touched Bangladesh mildly. The
Atomic Energy Commission of Bangladesh
introduced the system in 1964 with the installation of
the IBM 1620 computer. Gradually, the use of
computers spread to some important research
centres. Universities and administration bodies.
Computer Science as an academic course was first
introduced in the Universities, then in the coileges
and recently in the schools. Short courses/training
are also offered by the Government agencies and by
private commercial firms. A number of Hardware and
Software firms have been developed recently.
Bangladesh Television, Radio and Telegraph and
Telephone Boards are also contributing towards the
generation and dissemination of information on
various aspects of education and research.
Although general consciousness has developed
recently regarding the benefits and uses of
computers in the search for knowledge and educa-
tion, some major limiting factors like lack of specific
national policy, shortage of funds, absence of
necessary training centres, skilled IT manpower and
inadequate information infrastructure are limiting the
progress for welcoming the new inventions in the
Information Technology. Please find as follows the
brief description of the status of Bangladesh in the
field of the New Information Technology (NIT). Some
recommendations are also given along with the
identification of the problems we are facing.

NEW INFORMATION TECHNOLOGY IN OUR
EDUCATIONAL SYSTEM

1. Primary level
No course has yet been introduced in the pri-
mary level syllabus, i.e. from class | to class Vil

2. Secondary level

Computer science has been made as an op-
tional subject and a small number of candidates will
appear in the Secondary School Certificate (S.8.C)
examination in 1996. Moreover, computer science
has been made as a compulsory paper of the S.5.C.
Vocational course under the Technical Education
Board. The Government has also decided to provide
317 Government schools with computers this year.

3. Higher Secondary level and Degree Pass

Course

The Government has introduced computer sci-
ence as an elective subject in the Higher Secondary
Certificate (H.S.C.) class and also in the Degree
(Pass) class in 1993. The Government has decided
to install computer with modem in 136 colieges in the
year 1996. NTRAMS, an institution under the Minis-
try of Education, has also opened a computer course
as a paper (part of the course) of Business Man-
agement at the H.S.C. level.

4. Higher Education

Computer science has been introduced in the
Bachelor's level in various Universities (Government
and Private) and in an Engineering University:

- Dhaka University - B.Sc. (Hons) and M.Sc.
(3+1=4 years);

- Rajshahi University - B.Sc. (Hons) and M.Sc.
(3+1=4 years),

- Islamic University - B.Sc. (Hons) - 3 years re-
cently introduced;

- Shahjalal, Sylinet University - B.Sc. (Hons) in
Electronics and Computer Science (4 years) intro-
duced in 1990;

- Khulna University - B.Sc. (Hons) introduced in
1989;

- Jahangirnagar University - One paper in the
Hons course;

- National University ' B.Sc. (Hons) in computer
science, 3 years, introduced in 1993.

- Two Private Universities recently have intro-
duced a B.Sc. (Hons) in Computer Science with 4
years' duration,

- Open University introducing Diploma Course
in Computer Application -1.5 years' duration;

- Teacher's Training College has incorporated
computer Science in the B.Ed. course;

- NTRAMS, an agency of the Ministry of Edu-
cation, provides short course in computer operation;

- Bhuyan Academy and Microland, both are
conducting B.Sc. (Hons) in Computer Studies with 3
years' duration under London University,

- Bangladesh University of Engineering and
Technology (BUET) introduced B.Sc. (Engineering)
in computer science with 4 years' duration, intro-
duced in 1989.

About 700 students in all are enrolled in the 1st
year B.Sc. (Hons) B.Sc. Engineering course in dif-
ferent Universities/ Engineering Universities in
Bangladesh in the current year. It indicates a good
rise from the previous year's record (i.e. 475 stu-
dents).
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TRAINING FACILITIES

a. Computer Training

A number of Government, Semi-Government
and private institutions and firms are providing train-
ing facilities. Bangladesh Computer Council (BCC) is
the most important computer training centre in the
country. Other centres are: BBS (Bangladesh Bu-
reau of Statistics); NTRAMS, TTTC (Technical
Teachers' Training College), BUET, D.U. (Dhaka
University), Ministry of Youth and Sports, Ministry of
Establishment, Bangladesh Bureau of Educational
Information and Statistics (BANBEIS) and Public
Administration Training Centre (PATC).

As many as 600 private firms are rendering
training services in. the form of computer literacy,
awareness programmes, programming and system
design.

On the whole, training facilities are most inade-
quate in relation to our rising demand for computers.
. It is very much felt here that training requires to be
imparted not only to the computer operators and
developers but also to the information users like the
Secretaries, Directors and Executives.

The importance of training to the technically
skilled persons like programmers and system ana-
lysts is not perhaps properly recognised by our ad-
ministrators, as a result of which an insignificant
amount is spent here for training.

b. Present Status of the Information Users
in the Education Sector

it is observed that some of the top ranking and
middle-level officers and executives of the Minis-
try/Directors and autonomous bodies engaged in
educational pursuits have some training in the com-
puter science and information technology, while
others have little knowledge and experience in the
current progress of the technology and computer
science.

Inadequacy of training or absence of modern
training compels them to be ignorant about the re-
cent development in information technology and this
may lead them to the wrong decisions at a given
time. One gloomy picture in office management
depicts that in most of the cases, senior officials are
equipped with costly computers of the latest model,
but they have neither ever used these devices nor
have they any training or time to utilise their serv-
ices. This is nothing but a sheer wastage of hard
earned resources. Provision for Computer Apprecia-
tion Training on the part of the top administra-
tors/Directors/Executives may be an appropriate
solution for this issue since they have hardly any
time for operating/developing or programming
through the computer. Again, the middle level offi-
cers who may serve the Department for a longer
period and who can afford some time for computer
work may be trained adequately and properly in
computer science. Such executives should be re-
trained from time to time to cope with the changing
environment.

LEVEL OF COMPUTER HARDWARE AND
SOFTWARE PROVISIONS

About 5 private firms are assembling micro
computers. About 50 private firms are working for

software development out of which 10 firms are well-
established in the line. Increasing the number of
firms need to be encouraged and patronised by the
Government in the form of tax concessions and tax
holidays. It is noteworthy to mention here that 35%
taxis imposed on the import of computer and parts
which is discouraging the development of the indus-
try in the country.

POLICY TOWARDS
STANDARDISATION

Uniform standardisation is lacking in the instal-
lation of hardware and the development of software
due to lack of specific policy guidelines and dearth of
expertise amount decision makers.

INFORMATION
INFRASTRUCTURE

A. Broadcast Technologies in Education

(i) Radio and TV

The Bangladesh Radio and Bangladesh Tele-
vision (BTV) broadcast are disseminate news (local
and foreign) and speeches and organise educational
guidelines, advice, lessons and instructions on
regular/daily/weekly/ periodical basis on the follow-
ing socio-economic and environmental topics:
Population education (concept, planning and con-
trol), nutrition and health education, prevention of
diseases (AID, HIV, etc.), academic courses on
national and major international fanguages, special
classes for Open University students and also for
B.Ed. students, computer science and also provide
guidelines, information and technologies involved in
various branches of agriculture like -cuitivation,
plantation, forestry, fishery, prevention of environ-
mental pollution and also topics covering develop-
ment of fine arts. It is viewed by many experts that
our BTV and Radio programmes should henceforth
be made in such an efficient and effective manner
that it suits the current needs of present and future
generations and be more capable of keeping pace
with the Interment age.

(i) YCR, VCP and Diss

The number of VCR (18,089), VCP (3,344) and
Diss (1.660) is still not sufficient for such a populous
country (about 12 crore).

B. Telephone Services

The telephone service in general does not ap-
pear to be satisfactory up to expectation, although
BTTD is working to expand and improve its services.
At present, 331,210 telephone lines are in operation
out of which 147,500 are Digital phones. Three tele-
phones are meant for one thousand person cur-
rently, which is much low compared to Indonesia,
Philippines and Thailand (13, 17 and 47 telephone
per thousand respectively). The BTTB's aim is to:
reach to the following targets (i) at the end of 1996:
503,840 connections including 317,100 digital
phones, (ii) By 2000 year .8 million in all. The num-
ber of mobile phone is increasing rapidly. The pres-
ent installation fees are probably discouraging from
users' standpoint. These are: for Analog TK. 10,000
and for Digital TK. 20.000 when our per capita in-
come is § 230.
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C. Processing Technology

Computers

Availability of computers in the country at pres-
ent are as follows: Main Frame 15, Mid-Range 40,
PC 50,000.

(i) Computer Literature

In order to popularise the computer science in
the country, the Bangladesh Computer Society is
functioning very sincerely. A number of monthly
journals and periodicals are in circulation in the mar-
ket (e.g computer Jagat, Computing, Computer
Technology and Electronics, Shikhya Barta) and
information like type and use of computers, make,
origin, modern development of technology, internet,
etc. are being disseminated with a view to making
our young readers and information users well-
conversant with the modern development and
changing environment.

(i) Data Bank

Five organisations/agencies including Univer-
sity Grants Commission and Planning Commission
have jointly developed a Data Bank in order to inter-
change information among themselves through net-
work. The training of the concerned officers is pro-
gressing satisfactorily.

(iii) Database Development

The Bangladesh Bureau of Educational infor-
mation and Statistics (BANBEIS) has successfully
developed Database of 350 thousand teachers and
non-teaching staff and also 22 thousand educational
institutions. Moreover, it has also developed teach-
ers' profile of 232 Government Colleges and 9,500 of
Ebtedayee Madrasah (religious institutions).

(iv) Computerisation of $.S.C. & H.8.C. Exami-
nations

For the last two year's Secondary School Cer-
tificate (S.S.C) and Higher Secondary Certificate
(H.S.C) Examinations of 4 Secondary Education
Boards are being computerised where about one
million examinees appeared.

Internet

Bangladesh is going to Internet very soon.
Some obstacles seem to create barriers at the na-
tional level in respect of having the advantage of
Internet, though it is not expected. Lack of initiative
on the part of the Government in general and lack of
capacity of the Bangladesh Telegraph and Tele-
phone Board (BTTB) appears to be the major source
for the absence of this important technology here.
Nevertheless, some awareness has been developed
among the citizens specially the younger generation
and a number of enterprising private firms. Under
the initiative of the University professors and private
firms and professionals the Internet Week has re-
cently been observed in order to raise conscious-
ness among the younger generation and information
users. Under the private initiative, 256 E-Mail con-
nections are going to be made soon which are en-
visaged to connect educational institutions, research
orsanisations at different levels. It will have access
to the Internet.

FACTORS LIMITING PROGRESS IN THE
ADOPTION OF NEW TECHNOLOGIES IN
EDUCATION

(i) Financial constraints of the Government
and other private organisation is perhaps the most
important bottleneck.

(i) Inadequacy of the infrastructural facilities is
another major bottleneck hindering the progress of
this industry.

Total electric supply is very much insufficient
which is again disturbed by frequent voltage fluctua-
tion and load shedding.

Telephone services and lines are still costly,
inadequate, defective and irregular.

The total number of computers as noted below
is most inadequate for the country as indicated ear-
lier.

License fees are small for Radio owners but
seem to be high for TV and VCP owners (e.g. TK
200 for Black and White TV, TK 400 for coloured TV
and 500 for VCP).

(i) Lack of well educated populace, skilled IT
manpower and inadequacy of training facilities in the
country are some of the most important factors limit-
ing progress in the adoption of new technologies in
the country.

(iv) Apprehension of the employees and labour
union that they may face unemployment due to the
introduction of computers.

(v) Lack of the Government commitment in re-
spect of introduction of the Information Technology
and its expansion within and outside the country is
another major limiting factor.

PARTICIPATION INTERNATIONAL
NIT PROGRAMMES

Bangladesh has already gained much through
participation in the following Participation Interna-
tional NIT Programmes. We welcome very much to
participate in such seminars/congress:

- GHC (Global Information
Commission);

- IIP (Inter Governmental Informatics Pro-
gramme);

- RINSCA (Regional Informatics Networks for
South and Central Asia).

infrastructure

Recommendations:

1. National Commitment: Government com-
mitment in the development of Information Technol-
ogy should be considered as a prerequisite wher-
ever necessary.

2. Education and Training: Provisions should
be made for building up a well-educated popu-
lace.Provisions should be made for building up an
efficient work, force including the operators, devel-
opers and users in general. Adequate training facili-
ties be provided to ensure regular flow of skilled
manpower and to equip them with the changing
environment and new technologies.Provisions
should be made for foreign fraining, study tours and
attachment programmes in the relevant fields.

3. Participation in International Seminars:
Government should take initiative to send their dele-
gates to all the relevant international regional semi-
nars/congress in order to exchange concepts and
experiences.

4.Development and patronisation of research
work at national and international level is highly de-
sired.
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5. International cooperation for the develop-
ment of Information Technology should be very
much welcomed.

6. Infrastructure: Adequate number of infra-
structure facilities be provided with the national and

international resources and cooperation.

7. Financing: Necessary financial assistance
of the advanced countries, donor agencies, and well
established computer companies will be very much
welcomed and appreciated by the developing coun-
tries like Bangladesh.

PREPARED BY

PROF. DR. NESAR AHMED,
DIRECTOR

BANGLADESH BUREAU OF EDUCATIONAL
INFORMATION & STATISTICS (BANBEIS)
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NATIONAL REPORT OF BELARUS

INTRODUCTION

Today information is one of the most important strategic resources of a society’s development. It
caused the inflow of tidy investments in the creation of information systems and technologies. So, it
became obvious, that the further society’s development is widely determined by the level of its
informing citizens in the field of their professional activity.

The acquiring of sovereignty by the Republic of Belarus and its economy transition to the market
principles challenged the changing of the traditional principles of the society’s organisation. This has
touched the system of information supply of educational and scientific and research fields. In the
conditions of the open economy, higher educational institutions, academic and branch institutions have
to agree the level of their developments with the world standards. There has appeared the need for a
new system of information services, based on the up-to-date means and new information technologies.
This system should cover all the aspects of scientific and research activity and educational process
and provide diverse information for consumers.

The former Soviet Union Republic of Byelorusssia was one of the leaders in the development
and production of software and hardware, especially in the field of universal computers of the
integrated system (ISC), personal computers, system and applied software. However, during the
period of making the Belarus nationhood and its entering the new economic relationships after the
USSR dissolution the situation had radically changed. Belarus sank in the wave of imported technique
of various quality, there has emerged the regional producers of it. Our specialists skills and knowledge

became useless.

However, regarding our experience in the field of information technologies introduction in different
fields of activity, the advantageous geographical location of Belarus, high intellectual resources of
education and scientific systems specialists, we can talk about the advantageous perspectives of
information infrastructure creation and development in the field of education and in the Republic on the

whole.

1. THE STRUCTURE OF THE NATIONAL
EDUCATIONAL SYSTEM

The process of forming and development of the
education system in the Belarus Republic is
implemented according to the constitutional
demands and guaranties in the field of education,
providing equal opportunities for its acquiring, the
integrity of the educational system and succession of
all the educational stages.

The structure of the national educational
system is based on the Constitution of the Belarus
Republic, laws “About the education in the Belarus
Republic”, “About languages”, “About national and
cultural minorities”, “About child’s rights” and other
normative documents, adopted during the recent
years and regulating its activity. The structure is
based on the principle of continuos education and
training, including the following documents: pre-
school education; general education; vocational
education; family education; self-education.

According to Article 14 of the law "About the
education in the Belarus Republic”, all national and
non-governmental educational institutions, situated
on the territory of the Republic, belong to the
national system of education of the Belarus
Republic, which includes:

1) pre-school education;

2)general secondary education;

3) extra-mural forms of education;

4) vocational and technical education;

5) special secondary education;

6) higher education;,

7) scientific and scientifically pedagogical
training;

8) personnel qualification improvement and in-
service training;

9) public self-education.

The educational system of the Belarus
Republic includes various types of educational and
educative institutions: children’s pre-school
(kindergartens, creches) and  out-of-school
institutions; general educational (fundamental and
secondary schools, gymnasiums, lyceums); special
institutions and boarding schools (children’s homes,
boarding  schools, reformatories  for  minor
delinquents, etc.); professional and technical schools
and higher professional and technical colleges;
secondary special (schools, technical schools,
colleges) and higher educational institutions
(specialised  higher  educational institutions,
universities and academies); scientific and research
institutes and institutes for personnel qualification
upgrading and in-service training; the bodies of the
educational system management (Ministry of educa-
tion, the educational administration and departments
of the Executive Committees of the Regional Soviets
and submitting educational and methodological
organisations.

The continuous nature of the educational
system, its structure, stages of teaching and types of
the educational institutions are demonstrated of the
Scheme 1:
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Scheme 1

Structure of education in the Belarus Republic

Further education
(Qualification upgrading in different types of training)
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Level
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Level

7
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1
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IL - Initial Level;

C -Creche;

K - Kindergarten;

SK - Special Kindergarten;

IS - Initial School;

SIS - Special Initial Schoof;

FSS - Fundamental Secondary School;

SFSS - Special Fundamental Secondary School;
G - Gymnasium;

THE SYSTEM OF HIGHER EDUCATION
IN THE BELARUS REPUBLIC

At the beginning of the 1995/96 school year the
System of higher education in the Belarus Republic

VTS - Vocational and Technical School:

HVS - Higher Vocational School:

TS - Technical School;

C - College;

CSS - Complete Secondary School:

L - Lyceum;

HS - Higher School (Universities, Academies,
Special Higher Educational Institutions)

consisted of 39 state higher educational institutions
(HEI), Management Academe under the President of
the Belarus Republic and 20 non-governmental HEI:

The number of students

The number of HE} The number of their
students
State HEI 40 174 189
Non-state HEI 20 23192
Total 60 197 381
Academical staff:
Staff, total 15 153
including females 6 252
inciuding doctors of science 843
including females 101
candidates of science 7 104
including females 2312
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THE SYSTEM OF SPECIAL SECONDARY
EDUCATION IN THE BELARUS REPUBLIC

At the beginning of the 1995/96 school year the
system of special secondary education in the

Belarus Republic consisted of 146 state special
educational institutions  (SSEIl), including 77
technical schools, 18 colleges and 51 schools.
Besides, there are 3 non-governmental SSEI.

The number of students:

The number of SSEI The number of students

Govrmmental SSEI 146 121 560
Non-governmental SSEI 3 812
Total 149 122 372

SSE/ staff:
Staff, total 10 838
Teachers on the staff 8 414
including females 5768

THE SYSTEM OF SECONDARY EDUCATION IN
THE BELARUS REPUBLIC

At the beginning of the 1995/96 school year the
system of secondary education in the Belarus
Republic consisted of 4808 schools of general
education, 98 special schools and boarding schools
for the children with mental or physical deficiency, 25

sanatorium boarding schools, 82 evening schools
and 242 professional and technical schools,
subordinate to the Ministry of Education and
Science. Besides, therere 15 schools and 10
vocational and technical colleges, subordinate to
other Ministries and institutions.

The number of educational The number of their The number of
institutions students teachers
Day-time schools 4808 1538 068 126 489
Evening schools 82 20 911 788
Special schools 98 20 095 2 666
Vocational and technical 252 130 083 14 064
schools

According to the acting law, the control after
the education in the Belarus Republic is realised by
the body of state administration (legislation -
Supreme Soviet (the Parliament) of the Republic,
laws execution - the Cabinet of Ministers) as well as
the regional control administration.

The Ministry of Science and Education of the

Belarus Republic has the control over the submitting

special  educational
institutions,  scientific  and  educational  and
methodological organisation, institutes of
qualification upgrading, republican departments and

higher and  secondary

organisations. It carries out the general
organisational and methodological control after the
activity of the educational departments and
administrations of the regional Executive Soviets of
People’s Deputies, which are in charge of children’s
pre-school and out-of-school institutions, schools of
general education, vocational and technical and
pedagogical schools and colleges.

At the begging of 1996 there were 4 576 pre-
school and 3318 different out-of-schoo! institutions in
the Belarus Republic. .

2. THE REFORM CONCEPT OF THE SECONDARY

SCHOOL OF GENERAL EDUCATION

A) THE FOUNDATION FOR THE REFORMS
IMPLEMENTATION

The analysis of the general education school
development in the Belarus Republic and the
experience of its reforming in the 50-80s revealed its
main drawbacks:

- the general education school orientation on
students preparing to enter a HEI, and not to breed
the citizen, which is the traditional aim of general

education schools and it result in:

- the considerable students’ overload,
especially in the second half of the 80-s (the
students of the high grades have pending 40 hours
per week, while within the previous years the mean
norm was 30-32 hours), the absence of a fixed
minimum, necessary for the life activity and
compulsory for every student comprehension.

The significant increasing of student's load
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conditioned the decision to refuse the idea of the
overall secondary education and to accept to the
conceptions of compulsory nine-years education.
However, graduating fundamental school (9-years)
doesn’t mean acquiring the complete course of
education, therefore it can not be considered as the
condition for socialisation, which is its main
difference from 8-years course. In the 60s 8-years
course executed the similar functions. Besides, the
15-years old graduate from the fundamental school
is not prepared physically, physiologically, socially
and morally neither for self-sufficient activity, nor for
making important decisions.

In the conditions of reforming the entire society
on the whole, it turns out, that out of the educational
institution graduate doesn’t meet any support of his
or her right to work and social defence.

However, the necessity to conduct the reform
of general educational school is related not only with
the sharp acceleration of the society's development,
which consequent is the need for constant
improvement of the general educational training and
its corresponding with the world standards. The
roots of the suggested reform are laying much more
deeper. The home school can satisfy the demands
of the new child only with the condition of solving the
problems, preventing the development of the system
of secondary education.

First of all, it is the necessity to overcame the
internal contradictions, proper to Soviet school of
general education.

Second, there is the necessity to bring to the
logical end the Soviet school reform, carried out
during the recent years.

The complex solution of the pointed problems
provides the conditions for the individual's self-
realisation, for the development of his or her
creative abilities, for the increasing the level and the
quality of training, for the transition to a new content
and modern technologies of education.

B) THE MAIN FEATURES OF EDUCATIONAL
INSTITUTIONS

According to the developing Conception, the
national system of education in the Belarus Republic
will consist of the following issues:

Fundamental (basic) school education

Kindergarten (age - 3-6 years)

the aim of it is to develop the inborn child’s
abilities with due regard of his individual and age
features through his or her involving into the
simplest spheres of social life. Usually, attending
kindergarten at the age of six is compulsory.

Initial school (1-4 forms, age 6-10 years)

it is oriented at the further development of

child’s physical, intellectual and moral abilities, his or
her studding the integrated educational programmes
of literacy basis, necessary for learning the sciences’
and arts’ bases, during the period of his education in
fundamental (basic) school. Teaching the program of
the first form may be held either in kindergarten, or
at school.

Fundamental (basic) secondary school

(5-10 forms, age - 10-16 years )

it is oriented at children’s preparing for their life
activity (and not for entering the HEI) and for their

acquiring the logically complete fundamental
secondary education, which allows them to make
their own decision of the way of the further educa-
tional, social, moral and vocational becoming. The
basic secondary education provides thorough
knowledge and humanitarian set of education, the
necessary applied level of knowledge and skills,
creative development of intellectual, physical and
moral  forces, which condition individual's
development.

The implementation of the objective is realised
through student’s digestion of the basic component
of secondary education. In 7-8 forms there is an
opportunity to introduce different levels of training
(specialised studding certain subjects). Education in
9-10 forms comprises profile training (natural
sciences, humanitarians, polytechnics profile, arts
and sports).

The successful finishing the 10th form and
passing the state certification give a right for
obtaining the school-leaving certificate and for
continuing free education on the competition basis
in a vocational and technical college, or in a SSE!, or
in a lyceum.

Pre-HEl training

Vocational and technical colleges
vocational school)

- provides an opportunity to acquire a
qualification, necessary for a cenrtain professionaf
activity, or in case of extension the period of educa-
tion to 2-3 years students can take the courses of
additional training of general education, preparing
them to enter an HEI.

Colleges, technical schools (special secondary
school)

- during the period of 3-4 years they provide
the opportunity of acquiring a medium-level
qualification, as well as the right to enter an HEI.

Lyceums, lyceum classes

- during the period of 2 years they provide
general educational training, aimed at the further
entering HEls or technical schools and colleges.

There are supposed to be five types of
lyceums: of general education, humanitarian, of
natural sciences, aesthetic, polytechnics.

The successful finishing lyceum education
provides an opportunity to obtain the document,
giving a right to enter an HEI (college, technical
school).

(initial

Higher vocational school (higher colleges,
institutes, academies, universities)

- they organise training, different in content,
forms and periods of education and provide
specialists training in three levels: Bachelor,
Diplomaed specialist, Master.

C) THE STAGES OF THE REFORM
IMPLEMENTATION

1st stage: years 1996-1997 - the elaboration
of the Conception and adoption of the National
Programme of Reforming the Educational System;
working out the scientific and methodological and
normative and legal bases for the reform; definition
of the content of education, development of the new
curriculum and syllabuses.

2nd stage: years 1997-1999 - the carrying out

EDUCATIONAL POLICIES and NEW TECHNOLOGIES

XXI-4




PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

of scientific and pedagogical examination of the new
syllabuses and curriculum; organisation  of
experimental grounds for their testing.

3rd stage: years 1998-1999 - the introduction
of a new curriculum in the 1st and the 5th forms of
secondary schools of general educational in a few
regions and cities.

4th stage: years 1998-2005 - the
development and introduction of the new textbooks,
teachers’ pre- and in-service training.

5th stage: years 1999-2001 - gradual

3. BASIC TRENDS
IN INFORMATION
TECHNOLOGIES
INTRODUCTION

The basic trends of information technologies
introduction into the educational system of Belarus
are the following:

- using computer as a tool for teaching and the
resource of information;

- using computer in managing the educational
and scientific systems;

- the development of the means of
communication in order to provide an access to the
world information resources.

There is a number of groups of specialists and
single developers, who are busy with scientific
development in the field of information technologies

4. INFORMATION
TECHNOLOGIES
IN THE SYSTEM
OF SECONDARY
EDUCATION

The creation of the national system of teaching
the basis of information technologies application
started in 1985, in the framework of the federal
programme. First of all it was based on the
introduction of the new subject “The bases of
informatics and computers” in the existed curriculum.

The lack of the school teachers of the new
subject caused the involvement of the teachers with
the different level of informatics knowledge, various
fundamental education and working experience.
Within the period of two years (1985 - 1986) on the
base of universities and pedagogical institutes there
was organised the mass pre- and in-service training.
in 1985 pedagogical institutes started to train
teachers of informatics.

During the first six years the school subject of
informatics developed in the republics of the former
USSR in common directions and by the common
programmes. The school course of informatics
pursued the following objectives:

- the forming of student's notions about
computer information technologies and their role in
society's development;

- providing students with the simplest skiils of
using computer information technologies.

introduction of a new curriculum of the 1st and 5th
forms of secondary school of general education. Its
implementation depends on certain features and
the level of fitness of concrete educational
institutions and regions.

6th stage: years 1998-2005 - the creation of a
updated network of educational institutions:
vocational colleges, technical schools, lyceums.

7th stage: years 1998-2005 - the reform of
higher education in the Republic, the introduction of
the new content of education in HEL.

implementation in education in Belarus. Their work is
oriented at the creation of tool systems for the
preparing educating and controlling systems, their
complete software, modelling systems, educative
games, etc. It's worth to mention, that most widely
there are developed the software on natural
sciences (physics, radio electronics) and foreign
languages courses. Under the Ministry of Education
there is a fund of software. The basic aim of the fund
is to carry out the examination of the developments
in the field of information technologies and their
infroduction in educational process.

The achievement of the educational aims in the
course The bases of informatics and computers was
stipulated by learning the programming languages
and their application in the solution of computing
problems. The passed years witnessed the
considerable progress, made in providing students
with the skills of programming, and as the result was
the successful participation of the Belarus students
in the different Olympiads on informatics.

The development of computer hardware and
software revealed the necessity of changing the
content and the structure of informatics teaching at
school.

The analysis of the teaching experience of the
course The bases of informatics and computers, of
computer hardware and software resources, of
society's needs revealed in its turn the necessity of
the division the process of students digestion the
basis of computer literacy at school:

1. VIl -IX forms - the basic course, providing
the minimum of student's general educational skills
and knowledge.

2. X-X! forms - the specialised students training
in informatics, different in its volume and content,
depending on student's interests and school
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resources.

In order to innovate the content of the course,
in 1993-1994 there was developed and introduced
the programme of the new basic course, called
Informatics. The objectives of the new course ware
almost the same, but the means of their
achievement had radically changed. The content
basis of the course consisted not of the
programming languages, but of the universal
programmes for information processing: text
processing, computer graphics, DBMS,
spreadsheets, etc.

The programme strengthened a general
educational aspect of subject. The basic notions of
the course are computer, information, data
processing, algorithm, model. in 1994-1995 there
ware published new textbooks for the course. Now,
the specialists are working out the complete
methodological set.

In 1995 there were developed the programmes
of the specialised courses on informatics for the
students of the 9th-10th forms with the extended
training in informatics, in mathematics, physics and
economy. There was started the preparation for the
work with these programmes.

Nowadays, those who are involved in the
process of secondary information technologies
introduction in education, are solving the following
problems:

- the equipment of the fundamental schools of

5. INFORMATION TECHNOCLOGIES
APPLICATION

IN HIGHER

SCHOOL

Higher school hardware is based on IBM-
compatible computers. The modern multimedia
computers are still rare nowadays. However, the
software meets the level of the latest world
developments.

The mass character of any technical innovation
introduction in education depends on the evaluation
of its three parameters:

- application effectiveness (reduction of time for
studding, increasing of the efficiency of education,
the reduction of irrational student's mental work
activity);

- convenience of application (the reduction of
student’'s work volume, the low level of special
background, the innovation reliability in the educa-
tional process, correspondence with the aims of
education);

- availability (the availability of purchasing and
servicing).

In the present conditions the mass character of
information technologies introduction in the system
of education of the Republic first of all is restrained
by the low level of availability, related to the present
financial support of the educational system. The lack
of the technical support stipulated the poverty of the
other parameters (effectiveness and convenience),
though it is also connected with psychological

general education (nine vyears schools) with
computer hardware (today, the level of school
equipment makes up only 6 % of the demanding
level);

- teachers training for fundamental schools;

- the equipment of the specialised schools with
up-to-date computer hardware and software;

At present, the situation with information
technologies application in the educational system is
determined by the three following factors:

- hardware;

- software;

- a professional level of the specialists in
information technologies application in the field of
education.

Nowadays, computers are used at school to
form the basis of informational culture, to form
students’ skills of the practical work with computer
and applied software. 84 % of the available
computers allow to realise a basic course of
informatics in practice. However, we should
obviously take into consideration the fact that
computers are more and more often applied as an
educational tool in the process of learning the
general educational and specialised subjects. And in
this context, the capacity of the today available
computers, installed in a mass school, is not
sufficient. In this connection, educational institutions
and organisations are oriented at the application of
the IBM-compatible computers.

aspects: teachers are not ready to use information
technologies.

The perspectives of information technologies
application in the Republican system of education
are first of all related to the increasing of the financial
support of this process, to the propaganda of
information technologies through the distribution of
the information about the latest developments in this
field, to the intra-Republican co-ordination of the
home developments and international co-operation,
to the organisation of teachers in-service training.

In 1995 the quarter scientific and
methodological magazine Information Technologies
introduction in Education started fo issue in order to
propagate the progress, made in the field of
information technologies in the Republican system of
education and science.

The number of educational institutions and
organisations are involved in the experiments on
information technologies introduction in educational
process, scientific researches, the management
system of education. The specialists of the Belarus
State University (BSU) are now intensively working
on the creation of an automated control system
(ACS) of an HEI on the base of local and remote
networks of personal computers. At present there is
a computer network, functioning in BSU, which links
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40 users and a network training classroom. Within
this network the following subsystems of BSU ACS
are exploited: Matriculant, Students, Stipend, Staff,
Salary, Fixed Assets , Control over the execution of
the orders and directions, etc. Data bases on
servers contain information about every student of
the university (including all marks, got during the
period of education), teachers and academical staff,
fixed assets, which are on the balance of BSU, etc.
The subsystems Matriculant - Students - Stipend
provide the non-paper technology of data processing
about the students of the university since the
moment of their entering BSU. The working stations
are installed in every Dean's and in the Rector's
offices. They are used for data processing and
updating. The participants of the international
workshop Higher Education in Belarus: international
co-operation and development, held in Minsk in
March 1995, where met the representatives of the
leading HEI of the republic, pointed out that BSU
ACS doesn't have any analogy in the Republic in the
complicity of data bases and in the width of covering
such an number of different aspects of a university’'s
activity.

BSU consider the introduction of information
technologies in librarian system to be one of the
most significant directions in the modern computer
technologies introduction. It is the field, where BSU

6. INFORMATION
TECHNOLOGIES
IN THE SYSTEM
OF EDUCATION
MANAGEMENT

In 1992 began the implementation of the
project of information technologies introduction in the
system of education management in the system of
the Ministry of Education and Science of the Belarus
Republic. This project is realised according to the
Resolution of the Collegium of the Ministry of
Education of 30 September, 1992, ? 10-n. The head
organisation of the project implementation was fixed
the Computing and Analytical Centre of the Ministry
of Education and Science - the head organisation of
the branch in charge of problems of the development
and introduction of information technologies in the
educational process, scientific researches and
control system. The main results of its activity are
the following: the development of the base project
for the information technologies introduction in the
education management system, as well as the
development and installation of a local network in the
Ministry machine. Now the following projects are
realised: Telecommunication, Documents turnover,
Finances control, Statistics.

The result of the carried out activity was the
acquiring and systematisation of the information on

has the long and active co-operation with the
Moscow State University (MSU). At present the data
bases of the library catalogues of MSU and BSU are
functioning in the BSU computer network. This fact
gains the special meaning in the conditions, when
acquiring information and literature, issued in Russia
was obstructed because of some reasons, generally
of the financial character. Besides, the users of the
university network have the access to the data base
of the French Institute of Scientific and Technical
information (INIST), which contains the information
on more than 4500 periodicals from ali over the
world. This data base was obtained by the university
in the framework of the project, realised within the
programme TEMPUS in co-operation with the Joule
Vern Picardy University (France).

The University considers that the strategy of
information technologies introduction in HEI on the
modern stage should be departamental local
networks integration into an integral information
network, providing its users access to Internet, as
well as their access to the bibliographic data bases
of the university and other educational institutions.
That is the aim of the developing project of the such
a network creation on the base of the optical fibre
communication lines, permitting to link separate
departments of the university.

the structure of education management system-in
the Belarus Republic. This information includes
organisational structure, information flows, the
functional model of the educational system. There
was elaborated the programme set called Document
turnover. the complex was created for the
automation of the works, related to controlling
document turnover, including document registration,
the searching for a document, the route of
transportation, control after execution, access
control.

The result of the carried out activity in the
framework of the project Statistics was the
development of the complex software for the
automation of processing data on the state statistic
accounting, acquired from the regional educational
departments and submitting educational institutions
and organisations. * It allowed to increase the
efficiency of acquired data processing and of the
taken management decisions.
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7. COMMUNICATION
TECHNOLOGIES
DEVELOPMENT

IN THE EDUCATIONAL
SYSTEM OF THE BELARUS
REPUBLIC

Computer telecommunications are the natural
continuation of integration trends in the development
of informational systems. The combination of
computer techniques and means of communication
emerge the new computer function - they become a
means permitting to widen the scope of the
information space of a given organisation, to expand
the opportunities of the information interaction up to
the scope of a city, region, republic and, finally, to
provide entering the world information space.

in this case a personal computer user finds
himself involved into a powerful telecommunication
infrastructure, he or she becomes an element of a
global computer network. The networks of this kind
link, through the up-to-date means of communication
(individual and switched telephone lines, telegraph
network, radio, satellite communication, etc.), tens
and hundreds of users, information resources,
centres of data processing, separated from each
other by thousands of kilometres. The global
networks are covering schools and governmental
establishments, public organisations and research
centres, commercial companies and universities,
etc.

The global networks are covering almost every
country in the world, every sphere of one's activity.
They don't have any boundaries and any
censorship. Most of the networks are connected
between themselves creating a global integral
information space. The subscribers of a global
computer network gains access to the world market
of information services. The modern information
market can be conditionally divided into several
correlative areas.

1. INFORMATION.

Here, different types of information are
represented. The sector of scientific and technical
and special information comprises: bibliographic and
reference information in every field of fundamental
and applied sciences, education, culture and other
fields of human activity; access to the originals
through libraries and specialised services; provision
of the opportunity to acquire text data, full size
copies, micro-movies and origins, using inter-
librarian subscriptions; professional information and
special data for teachers, physicians, engineers, etc.

The sector of consumer's information
comprises news and mass media information,
references, encyclopaedias, mass character and
entertaining  information, oriented at home
consumption instead of business one: regional
news, weather forecast , transport time-tables, etc.

2. ELECTRONIC COMMUNICATIONS
The two systems of human interaction -
individual and business - should be marked out on

the market of electronic communications. First of all
it is e-mail, providing quick transmitting and receiving
different types of data (text and graphic information,
software, data base fragments, etc.). It gives an
opportunity to automate almost every operation of
processing individual and business correspondence.
E-mail laid down the foundations for the so-called
teleconferences: mutual exchange of topical
information  between users - teleconference
participants. The means of electronic communication
permit to issue electronic newspapers and journals,
to organise electronic advertisement desks and
bulletins, clearing houses for publicly accessible
software, etc.

The structures of all computer networks are
similar and represent a system, formed by terminals,
units and communicational environment (channels
and communication lines). Network structure is
implemented with regard of the discipline of
connections and topoiogy (geometrical structure).

The computers of national and international
units, interacted into one network, offer their users
the following services:

- access to remote data bases, programme
libraries and applied processes:

- collective usage of the computing resources
of network unit computers;

- massages exchange in the interactive regime;

- e-mail services.

At present, a lot of global networks and
informational centres are functioning on the Belarus
territory. They have different organisation and
technique. The most significant among them are:

BelPAK - The state network for data
transmission. It has the national status. It is based
on the application of the protocol X.25. This network,
as the other analogical national networks for data
transmission in other countries, offers a powerful
technical foundation and a wide range of universal
services.

EUnet/Relcom - A commercial international
network, offering the services of e-mail,
teleconferences, access to Internet, Usenet, etc.

GlasNet - A public non-commercidl
international network, offering, first of all, e-mail
services.

Sovarm Teleport - A powerful commercial
network, offering rather expensive services of
access to Internet and other networks, which are
kept in with protocol X.25.

CITEC - A commercial information system. In
fact, it represents the enhanced electronic
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advertisement desk BBS.

BASNET - The network of the Belarus
Academy of Science. Besides servicing the
Academy's organisations and institutes, it offers the
services of e-mail and access to international
networks.

At present, the mentioned networks do not
offer the full size direct exit to global networks of
Internet. This exit is realised ether through e-mail,
which doesn’t provide an opportunity to use the on-
line regime in the work with information systems, or
through protocol X.25, which emerges some
technical problems, reduces throughput and
increases the price.

One of the most developed computer networks
of the Belarus Republic is the non-commercial
network UNIBEL. It integrates the leading educa-
tional and scientific organisations of the Republic,
offers the wide range of correspondingly cheap
services. The main aim of UNIBEL is to provide
access to the global community of Internet networks
for the organisations of social sphere on the non-
commercial base.

UNIBE network is a part of common scientific
and research computer network (SRCN) of the
Belarus Republic. The general system principles of it
are the following:

1. SRCN should represent a complex of
information and computing networks of the
establishments, institutes and organisations, working
in the field of education, science and culture. The
complex should be based on the abidance of the
common system of protocols and rules. The rules
and protocols should be based in their turn on the
world standards and should define the order of
information  creation, processing, storing and
transmitting, as well as the order of using computing
resources.,

2. SRCN should be created on the base of
supporting networks of different ministries and
institutions of the Belarus Republic, on the
preferential conditions for the budget organisation of
communication channels.

3. SRCN shouid be organised on the condition
of the maximum application of resources of the
existing institutional networks.

4. There should be provided co-ordination of
the projects, aimed at the creation of local systermns
and means of data transmission. These projects are
the part of the national programme of information
technologies introduction in the Republic.

5. In order to acquire access to international
computer networks, and consequently to the
information of different data bases, there is a
necessity to strengthen the co-operation with such
well-known organisations, as Executive Secretariat
of CIS (Minsk), DFN (Germany), NASK (Poland),
NORDUnet (Norway), SSC (Sweden), OSI (USA).

The creation of UNIBEL network pursues the
following objectives:

- the overcoming the disconnection between
universities, institutes, scientific centres,
laboratories, groups of researchers and separate
scientists, teachers and students. To provide them
with the opportunity of free informational exchange;

- the solution of the problems related to the
dissemination of new ideas, scientific results and

publications in the field of education;

- the following general technical policy in the
field of information technologies introduction in the
educational system of the republic. It will allow to
increase the efficiency of using the resource of an
educational institution and of the concrete worker of
education and science. It will provide the opportunity
to use efficiently the national informational resources
of the Republic;

- dissemination of information technologies;
education and  popularisation of  computer
telecommunications in the field of education.

The further stage in the development of the
UNIBEL network is supposed to provide the full
access to the services of the Belarus national
network of data transmission BelPAK and of the
other networks, created on the application of the
protocol X.25. It is expected to provide the access
to the complete set of the services of the protocols
X400 and X.500 and the other ones and of the
standards of the pattern model of open system
interconnection (OSI).

The development of the UNIBEL network is
implemented in the following directions:

- the closer co-operation with the network of
the administrative control system after the educa-
tional system of the Republic; the creation of an
integral republic network on their base;

- promoting long term information programmes,
first of all on the base of attaching to the network the
largest libraries, archives, centres of scientific -and
technical information and the expert service of the
Republic;

- the development of the connections and
realisation of mutual programmes with scientific and
research organisations (branch and academical);

- gradual attaching to the network the system
of secondary special education and secondary
schools, non-state educational institutions;

- attaching (the direct and through BelPAK)
governmental and public organisations, funds, etc.;

- the organisation on the base of the central
unit of the Centre for specialists training and an
inter-HEI  research  laboratory  of  network
technologies.

Today, the number of foreign organisations and
funds are promoting the creation and the
development of the educational and scientific
network of the Republic. The Institute of the Open
Society (USA) gave Belarus a grant for the creation
of an optical fibre ring around Minsk - MINSK
INTERNET PROJECT. The implementation of this
project provides our educational institutions and
scientific organisations with the full access to the
global computer network Internet.

There was gained a grant from UNESCO for
the attachment to the computer network of the
educational departments of the Regional Executive
Committees of the Belarus republic. Our activity was
promoted by NATO Scientific Committee of the
informational filling of the creating network.

The creation of a real information infrastructure
has only started in the Belarus Republic. However,
people realise that, that information is an extiremely
valuable and perspective commodity, and the
information market is one of the most dynamic and
roomy. Nowadays, many governmental, commercial,
scientific and public organisations are promoting
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their activity in the field of computer communications
and information technologies on the whole.
Regarding the considerable scientific and
technical, educational and industrial resource of the
republic, Belarus has real chances for the soon
entering the world information space and becoming

the competent member of the world community of
global computer networks of Internet. In order to
achieve the objectives, Belarus should increase the
efficiency of the educational process through the
wide application of information technologies.
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NATIONAL REPORT OF BOTSWANA

EDUCATIONAL POLICIES AND NEW TECHNOLOGIES:

THE CASE OF BOTSWANA

1. INTRODUCTION

Computers are becoming more and more
common in all aspects of life. They are simply tools
that help to be more productive. More and more jobs
require applicants to be familiar with computers. As
this new technology of computers has become so
pervasive and thus more prevalent in everyday life
and in the workplace, use of computer has gained in
importance over the computer itself. Botswana like
other countries has recognised the need to increas
the technological background of its people to
complete better in world markets. The new Educa-
tion Policy is based on the general goals as stated
in the Revised National Policy, which are to prepare
Botswana for the transition from a traditional Anglo-
based economy to the industrial economy to which
the country aspires. The industrial worldwide
economy is driven by Information Technology, which
uses computer technology to process, analyze and
communicate information in an increasingly efficient
and effective way. Thus the contemporary society
must be computer aware and likewise and workforce
to make the best use of Information Technology.
Computer technology, when used in education,

encourages the development of problem solving,
analytical and research skills. The revised National
Policy on Education of 1994 has therefore made a
call for the inclusion of a computer awareness
programme as a requirement in all Community
Junior Secondary Schools.

Botswana tertiary institutions are also
commited to the provision of computer awareness
courses for their students.

The introduction of the programme within the
basic Education Structure ensures a basic level of
computer competence for most, and in the long run,
all young people throughout Botswana. Tomorrow’s
world of information Technology is one where
information handing skills will be needed to improve
the standarts of learning and living. The world is
becoming connected electronically by the Internet
world wide network through which we can all share
information. The computer Awareness programme
aims to incorparate section on Telecommunication
later, when the time is ripe fo enable young
Botswana to use this giant network to communicate
with the rest of the world.

2. REVISED NATIONAL POLICY ON EDUCATION

The development of the Computer Awareness
Programme for the Junior Community Secondary
Schoools was prompted by the recommendations
made by the Revised National Policy on Education
0g1994. The process of the syllabus development
was started with a consultancy which looked into the
logics to be considered in the development and
implementation of the programme. The consultancy
consulted widely and reached out to a variety of
stakeholders.

This is a new programme which is designed to
inroduce pupils to the use of computers as tools
which help to increase productivity by automating a
iot of tasks undertaking in the world of work. Unlike a
typewriter document, the computer generated
document can be corrected without having it
retyped, and this increases productivity. The intent of
the programme is not to produce computer experts
out of the students, but to give them computer
literate. The programme will give them the basic
skills to enable them to pursue computers studies
without being intimidated by the computer.

The computer awareness programme is not a
stand alone programme, but has to be infused into
the other subjects in the school curriculum. It should
be divided into global topics or modules as follows.
Computer skills

Productivity tools:

- word processing spread sheets

- databases

- graphics will have to be taught prior to the use
of productivity tools.

The basic skills i. e. computer skills and
keyboarding skills have to be created in order to
accommodate this part of the Computer Awareness
programme. The productivity tools will then be
taught and used within other subject areas. These
cannot be taught during specified times but they are
best learned through practice over a period of time.
The aims of the Nine Year Basic Education
Programme are commited to the integration of
computer skills as exemplified in the part that
follows.

3. AIMS OF THE TEN-YEAR BASIC EDUCATION PROGRAMME

On completion of the Ten-year Basic Education
Programme students should have:
1. *Developed compentency and confidence in

the application of computational skills in order to
solve day- to-day problems.
2. Developed an understanding of business,
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everyday commercial transactons, and
entrepreneurial skills.

3.Developed critical thinking, problem-solving
ability, individual initiative, interpersonal and inquiry
skills.

4. Developed desirable attitudes towards
different types of work and the ability to assess
personal achievement and capabilities realistically in
pursuit of appropriate career/employment
opportunities/possibilities and or further education.

5. Acquired knowledge, skills and attitudes in
food production and industrial arts for self-reliance
and self sufficiency.

6. *Developed awareness, and or literacy and
understanding of the signififcance of computers in
the world of work.

7. Acquired knowledge and understanding of
their environment and the need for sustaining
utilisation of natural resources.

8. Developed desirable attitudes/behavioral
patterns in interacting with the environment in a
manner that is protective, preserving and nurturing.

9. Acquired knowledge and understanding of
society, appreciation of their culture including

4. OTHER RECENT DEVELOPMENTS

Recently a Task Force has been appointed
whose main aim is to develop the syllabus that is to
be used for computer awareness programme. The
Macintosh Computer has been identified as the most

languages, traditions, songs, ceremonies, customs,
social norms and a sense of citizenship.

10. Developed the abilty to express
themselves clearly in English, in Setswana and a
third language both orally and in writting, using them
as a tool for further learning and employment.

11. Acquired the basic science knowledge and
knowledge of the laws governing the natural world;

12. Acquired a good knowledge, practice of
moral standards and helth practices that will prepare
them for responsible family and comunity life.

13. Developed their own special interest,
talants and skills whether these be dexterity, phisical
strength, intellectual ability, and/or artistic gifts.

14. *Acquired and appreciation of technology
and technological skills including basic skills in
handling tools and materials.

156. Gained the necessary knowledge and
ability to interact with and learn about their
community, the government of their country and the
world around them.

*Note: The asterisks show the items associated
with computer awareness.

appropriate computer to be used for the awareness
programme. Four zones were established to provide
maintenance as shown in Figure 4.1.

Table 4. 1
Established Zones for the Provision of Maintenance
Zone Areas Response Time
One Gaborone and around 4 hours
Two Lobatse, Molepolole 12 hours
Three Mahalapye 24 hours
Four Maun, Kasane, etc. Bring in

To keep pace with the Information Technology
explosion, the University of Botswana has developed
awareness courses so as to provide its students with
the required skills. The Faculties of Social Science
and Humanities offer compulsory computer aware-
ness courses to all their students.The Faculty of
Education and Teacher Training institution likewise,
are considering to fail in the same footing with the
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I. CURRENT STATE OF TEACHING
INFORMATICS AT SCHOOL

In 1981 the production of 8-bit Apple
compatible personal computers was given a start. At
the end of 1984 the Government took a priority
decision to create conditions for training the youth in
working with computer-based equipment. Following
the State policy a new compulsory subject -
Informatics - was introduced in the upper grades of
the high school, vocational schools and high
technical schools since the school year 1986/87.

Those three factors reflected the urgent social
needs and speeded up the process of immersion of
computers and information technologies in the
Bulgarian Educational System. Although, these were
necessary, they were not sufficient conditions for
running the hardly-known and specific in kind
Training in Informatics. Normal and effective
realization of the educational processes leading to
acquiring and using the computer and the
information technologies in the social practice
requires the presence of a system of mutually
related didactic factors. Until 1986 no didactic
system that could be widely used in the Bulgarian
schools, existed for teaching of Informatics.

Despite the lack of experience (both Bulgarian
and foreign), the Ministry of Education introduced
Informatics as a compulsory school subject from the
school year 1986/87 within the following restrictive
conditions:

1. Informatics was introduced as a general
compulsory subject. It started from the second term
in the 10th grade (second year of the vocational and
high technical schools) with two hours per week (for
the total of 34 hours) and continued in the 11th
grade (third year of the vocational and high technical
schools) again with a two hours a week. The total
number of hours allocated for Informatics in the
curriculum was 98.

2. Schools were equipped with at least ten 8-bit
Apple compatible personal computers, while not all
of them with peripherals (disk drives).

3. The programming language was BASIC, and
the Operational System was DOS 3.3

With the available technical, software and
methodical facilities existing by that time in schools,
the three developed and implemented variants of
subject contents were restricted to studying the
following topics:

1. Introduction in informatics.

2. Principal structure of the computer and the
computer system.

3. Algorithms and ways of expressing them.

4. Introduction in programming.

5. Drawing geometric figures and shapes and
animation.

6. Data. Type of data.

7. Data Structures

8. Basic informational activities and algorithms
for inputting, outputting, actualizing, processing,
finding and sorting.
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9. Stages of problem solving by means of
computers.

10. Utilization of the computer and the
information technologies for problem solving through
computers.

During the first stage (1986 - 1991), the
introduction of the subject contents is related to the
computers and the information technologies and was
motivated, introduced and acquired mainly in the
process of solving a suitably chosen (by the authors
the actual text-books by that time) system of specific
problems.

The existing conditions, the ideas of the
authors and the chosen educational strategy led to a
groundless domination of programming in teaching
in Informatics during the first stage of its introduction
in the Bulgarian school.

It is known that the study contents reflects the
level and needs of the economical, social-political,
cultura!l and scientific - technical level of society. The
deep social and political changes and the economic
crisis in Bulgaria in the beginning of the nineties,
affected the educational system.

Though slowly, the attitude and the aspirations
of society towards education were changed. A
tendency is observed towards decline of society’
interest in education, that are expressed in the
following:

- reduction of the relative share of funds,
allocated for education from the national budget

- lack of motivation and common attitude of the
youth towards the general and vocational training.

In the conditions of an economic crisis the
educational system is gradually being re-oriented
and reset in accordance to the changes taking place
in the society:

1. Symptoms of decentralization have
appeared, expressed in the emergence of private
schools.

2. Since 1992 a new curriculum has been
adopted, according to which part of the study time
(number of hours per week) is used in conformity
with students' interests and the priorities of the
specific school.

As far as organization is concerned, the
variable part of training is accomplished in classes
through: ’

- compulsory elective preparation;

- profile training;

- free-elective training.

In the comprehensive schools in the 9th and
the 10th grades the subject "Technologies® is
studied. The subject contents is specified locally in
accordance to the profiled technological trends,
chosen by the relevant school.

3. The Ministry of Education, Science and
Technology promotes a tendency for decreasing the
relative share and level of the theoretical component
of subject contents in the comprehensive schools
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and increasing of potential possibilities of the study
contents for acquiring skills, abilities and methods of
learning.

The new curriculum dramatically changed the
approach of allocation and use of teaching hours in
Bulgarian schools.

The following is regulated for each grade in the
curriculum:;

1. Compulsory subjects and their weekly
horarium. The number of these subjects and study
hours defines the General Compulsory Training
(GCT) for the students from the specific grade.

2. The number of hours per week, used
obligatory for expanded study of one or a couple of
disciplines. These are the hours for “compulsory
elective training” (CET). The number of hours per
week for the GCT plus the number of hours for CET
specify the compulsory study time per week.

3. The number of hours per week, that can be
used for additional training range. These are the
hours for “free-elective training” (FET). In order to
carry out a FET, groups of students (occasionally
from different classes) with similar interests should
be formed. The FET is not compulsory by nature and
is carried out when supplementary funding is
available,

4. The number of study weeks.

5. Scheme of allocation and usage of the study
hours in GCT, CET and FET.

The CET appears in the curriculum with 2
hours per week in the 9th grade. In the upper grades
the hours for CET are gradually increased.

IMPLEMENTATION OF THE TRAINING
IN INFORMATICS

The new curriculum and the tendencies for
development of the secondary education, launched
by the Ministry of Education, Science and
Technology offer possibilities for a differentiated
introducing of subject contents, related to
computers, Informatics, and its implementation in the
various forms of education, existing in the schools:

1. Non-profiled education in general
secondary and high schools.

1.1. Informatics is part of the GCT. It is studied
in the 11th and 12th grades with 2 hours per week.
Practically though, training in the subject in the 12th
grade is not common, as most general secondary
schools do not offer 12th grade. Compulsory
secondary education is completed in grade 11.

1.2. Part of the hours for CET can be used for
training in Informatics. The number of hours and
subject contents are specified locally for the school
and the different groups in accordance to:

~ - equipment (hardware and software) in the
computer classroom;

- teachers qualification;

- students’ interests and potentials;

- orientation of the school.

1.3. In the frames of the GCT in the 9th and
10th grades the school subject “Technologies” is
studied with the total horarium of 140 hours and
under the following specific conditions:

- availability of at least seven 16-byte (or more
powerful) personal computers;

- suitable software;

- qualified teachers;

- willingness of the students and the school
authorities.

The study time defined for the subject could be
used for acquiring some concrete information
technologies knowledge in word processing, data
base, spreadsheets, etc. at the relevant textual or
graphical interface. Training is done on a modular
principle, in study programmes approved by the
Ministry of Education.

2. Profiled training in general
comprehensive secondary and high schools

In the form of profiled training students choose
(in Oth grade) and study (since 9th to 11th or 12th
grade) extensively three school subjects, called the
first, the second and the third profiling subjects. The
name of the profile and its course are specified by
the first profiling subject. In 9 - 11th (12th) grade
hours for the CET are distributed according to a
certain scheme between the three profiling subjects.
Thus the number of hours for the GCT in the
profiling subjects is increased and conditions for
their extended and intensified study are provided.

When graduating high school, school-leaving
examinations (matriculation) in two profiling subjects
are taken,

2.1. Studying Informatics as a profiling subject

In this case training in Informatics and its
implementation is carried out in:

- GCT in Technologies (Information
Technologies) in 9th and 10th grades, in a total
horarium of approximately 140 hours;

- the hours for profiled training in Informatics,
that are formed from the GCT Informatics plus a part
of the hours for CET in 11th and 12th grades.

2.2. Studying Informatics in a profiled training,
when no profiled subject is chosen.

In this case Informatics is studied only in the
frames of the GCT, with two hours per week in the
11th and 12th grades. Practically, training in the
subject in 12th grade is not common, as most
general secondary schools do not offer 12th grade.
Compulsory secondary education is completed in
grade 11.

3. Training in Informatics in vocational and
high technical schools

3.1. The compulsory general-educational
training in vocational and high technical schools
does not include training in Informatics.

3.2. The vocational training in some types of
high-technical schools includes training in Computer
Science and/or Informatics and its implementation.
For example:

- all students in high technical schools in
economics and high technical schools in trading
study the subject "Informatics and computers” for the
total of 140 study hours. Some specialties in these
schools - "Machine processing of information" and
"Business and administration” study Informatics and
computers extensively or in other school subjects;

- vocational training in high technical schools in
electronics includes the following subjects -
"Programming”  (approximately 140  hours),
"Microprocessor-based equipment" (approximately
120 hours) and "Software applications packages"
(approximately 70 hours).
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3.3. Part of the study hours (classes) for CET
(compulsory elective training) in the vocational and
the high-technical schools can be used for studying
and acquiring computer hardware, Informatics and
Information Technologies. Training takes place
where there is hardware, software, a teacher and
most important - willingness in the students.

Equipment

1. In the period 1986 - 1989 computer
classrooms were set up in almost all secondary and
high schools in Bulgaria. They were equipped with 8-
byte Apple compatible personal computers, but not
all of them had floppy-disk drives.

2. In the period 1988 - 1992 some schools
changed their equipment entirely (through self-
funding or centralized purchasing) with home-made
personal computers "Pravetz 16" (IBM XT
compatible).

3. In the recent years the Ministry of Education
has allocated almost nothing for the modernization
and upgrading of the computer equipment. Schools
are supplied with computers through self-funding,
following an initiative of their own. The restricted
sums given at their disposal force the schools to buy
mainly particular, usually second-hand units. That is
why a significant part of the computer classrooms
were equipped with hardware and software that is
different in kind and type, which makes specification
of study contents and the actual training with up-to-
date tools and means quite difficult and rather
frustrating.

4. During the last 2 - 3 years some Bulgarian
schools were supplied with high-quality up-to-date
software at preferential conditions or as donations
from world-known software companies, the Open
Society Fund, or through International Educational
Programmes.

4.1. Twenty-five computer classrooms and one
Centre for Teachers' Qualification are equipped with
7 - 8 Macintosh computers (mainly LC Il and LC 1l
models). They are using the Bulgarian version of
System 7. Basic education is carried out with the
integral package Claris Works.

4.2. In May 1994 started the fulfillment of the
contract "Educational Initiative of 1BM for Bulgaria®,
signed between the Ministry of Education, IBM and
Open Society Fund. Under the patronage of that
very contract IBM practically granted 240 personal
computers to Bulgarian schools as follows:

- 28 pieces IBM/APTIVA/486/DX/66

- 196 work-stations IBM/APTIVA/486/5X/25

This equipment supplied 27 modern computer
classrooms in schools and one Centre for Teachers'
Qualification. Open Society Fund completed the
equipment in the classrooms by multimedia
accessories, laser jets, modems and last versions of
software. The Fund, the schools and the Ministry of
Education allocated funds for the special training of
teachers, working on the initiative.

In conclusion, it can be pointed out that by the
end of 1995 almost all secondary and high schools
in Bulgaria had their computer classrooms.
Unfortunately most of the hardware and the software
is old-fashioned and worn out now. This can be seen
from the approximate data given below:

- 70% of computers in the classrooms are 8-
byte, Apple compatible, with, or without disk drives;

- 21% are IBM XT compatible;

- 4% are IBM AT 286 or compatible;

- 3% are IBM 386 and IBM 486 or compatible;

- 2% are Macintosh computers, mainly LC li
and LC Il models.

Subject Content

The subject content in Informatics s
determined in each concrete school, class or group,
according to the curriculum, the interests of the
students (identified through the choice of compulsory
electives or free electives), the equipment and
software available and the expertise of the teachers
in the school. The wide range of factors influencing
teacher and student activities in the classroom call
for variety in choosing the subject content. The
concrete topics, their scope and depth, and the
structuring of the subject content is done by the
teacher on a modular basis. Teaching the different
modules follows syllabuses designed and approved
by the Ministry of Education, which act as broad
frameworks.

1. Subject content within the core curriculum.

1.1. When the school has provided only 8 byte
PCs (with or without floppy discs), the subject
content in Informatics is being introduced in the
process of solving appropriate sets of tasks (or
problems) and generally covers the following
themes:

- introduction in Informatics;

- algorithms, basic algorithm structures and
ways of describing them;

- introduction in programming (Basic or
versions of Logo in Bulgarian are explored),

- Database. Type of data. Symbols, logic and
numeric types of data. Compound types of data -
one-size bulk (Basic) or linear lists (Logo);

- Basic algorithms for input,
accumulation, search and sorting information;

- Drawing out geometry figures. Moving simple
geometry objects;

- Applications - DOS, electronic sheets or word
processors.

The following software is in use in schools:

- File study system - a didactic tool for
introducing and learning topics related to creating,
editing and data processing saved on files;

- Programmme study environment in
informatics - it is an adapted programming
environment which imitates the basic opportunities
available with MS DOS, study text editor and symbol
editor.

output,

1.2. When the school provides 7 16-bit PCs at
least (or more powerful than this type), learning
Informatics is organized in two stages:

- theory - within a school term;

- applications - word processing, electronic
sheets, database, graphic design, etc.

Bulgarian versions of widespread and used
software are used - Word, Lotus 1, 2, 3, DBase, efc.

2. When Informatics is among the subjects in
the group for extended study, about 60% of the time
(over 180 teaching hours) is set for compulsory
study of the following topics:

1. Structure and basic elements of the
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computer. Classifying. Historical ,information.

2. Arithmetical and logical basis of computers.
Countable systems. Representation of information in
computer memory.

3. Algorithms. Properties. Ways of describing.
Programming languages.

4. Operational systems. mS DOS;

5. Algorithms and programmes (PASCAL).

5.1. Outlines of PASCAI.

5.2. Simple data types.

5.3. Basic algorithmic structures.

5.4. Compound data types.

5.4.1.Array. Basic algorithms.

5.4.2. Records. Basic algorithms.

5.5. Procedures and functions.

5.6. Recursion.

5.7. Problem solving with the aid of computers.

ILCOMPUTER SCIENCE IN THE
SECONDARY SCHOOLS - TODAY!

1. INTRODUCTION

Whenever we treat and discuss the future of
teaching Informatics in the secondary school, no
doubt we have first to pose the problems and to
report the results obtained in this field today. That is
why our report is concentrated on those problems,
approaches and methods used at present which will
be applied to teaching Informatics in the secondary
school in future as well.

The implementation of computer technologies
in modern society is unthinkable without well
educated people in this field and no doubt this sort of
education should start in the secondary school.
Scme of the basic notions of computer science and
computer applications are studied in Bulgarian
secondary schools in the Informatics classes.

Those who study Informatics as a subject
according to the curricula offered by the Ministry of
Education, namely ({1,2}, {3,4}, {56}, {11,12},
{13,14}) are supposed at graduating from the
secondary school to have acquired knowledge on:

- computer hardware, principles of computer
operation and some computer applications;

- some types of software and the ways of using
a certain operating system in order to write and
execute simple programs and programming
systems;

- the main methods of coding and representing
data, some data types and data structures, the
principal management structures. In addition, pupils
are expected to be skilful in creating algorithms and
programs for solving some unsophisticated
problems.

2. USING MODULES AS A METHOD
OF TEACHING INFORMATICS
IN THE SECONDARY SCHOOL
AND AN INTRODUCTION TO THEIR
IMPLEMENTATION

The process of introducing Informatics as a
school subject in secondary school in 1986/87 was
accompanied by some problems which we could
summarise as follows {15}):

- As a "new" subject, Informatics had to "be

58. Files. File types.
Algorithms for working with files.

About 40% of the teaching hours is devoted to
introducing and learning the subject content,
determined in the schools. The topics to choose
from vary within:

1. Application of Informatics in mathematics -
using the Piane Geometry System GEOMLAND.

2. Programme packages - word processing,
electronic sheets, database, computer graphics, etc.
under DOS and /or Windows.

3. Numeric methods. Close equation problem
solving. Close functions.

4. Combinatory algorithms.

5. Dynamic data structures - lists, stacks, tails,
dual trees. Basic algorithms. Applications.

Basic operations.

inserted” in the high school curriculum among the
other, well established subjects, which naturally
resulted in decreasing the number of classes in
some of them. Some of the experts in the Ministry of
Science and Education adopted a negative attitude
towards the new subject which led to a multiple
shifting of the place of the classes in Informatics in
the curriculum from one grade to another and to a
crucial decrease in their total number. That inevitably
resulted in destabilising the attitude of most
teachers, primarily mathematicians. The Iatter
insisted on classical teaching of Mathematics
pleading the new Textbooks and School Aids to be
introduced in other school grades within another
syllabus.

Also we cannot assume that "blurring
Informatics knowledge into Mathematics classes is a
successful attempt. As an argument we can point
out that not all Mathematics teachers have the
qualification needed to teach Informatics as well and
for this reason we could hardly expect any
achievements in teaching Informatics in this way.

- The available computer technique (both in
quantity and quality) does not prerequisite a general
and unified Informatics teaching, even when the
education is integrated. This impression could hardly
be influenced substantially by the recent changes in
equipping some schools with new computer classes.
One of the possible ways to solve the problems
caused by the great diversity in teachers'
qualification, in the computer technique available as
well as the very lack of computers in some schools,
is to teach Informatics at two levels, namely:

- first level - all pupils graduating from the
secondary school should acquire an obligatory
minimum of Informatics knowledge;

- second level at which the knowledge acquired
by the first one is upgraded by including additional
knowledge which may vary in topics and in volume
depending on the desired professional qualification
of pupils and on the hardware and software
available. The teaching materials supporting such an
education could also be created according to the
module principle. The idea of module approach is a
prerequisite for differentiating Informatics teaching
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with the obligatory minimum as its lowest boundary
and with a free upper boundary which may vary
according to the desires of pupils and the hardware
and software available.

The changes of the syllabus for specialised
and non-specialised education in the secondary
school introduced recently have shown in practice
how Informatics might be taught in different ways.

The textbook "Informatics I" {6} is an attempt
to illustrate the real implementation of this idea; it
comprises some modules {7}, {8}, {9}, etc. oriented
to practice. Next follow the basic parameters of three
of them. The modules given are
TEXTPROCESSING, SPREADSHEETS and
DATABASES and they comprise three modern,
popular and simple (as far as the hardware required
is concerned), programming systems, namely
WORD, LOTUS 1-2-3 and dBase Hi+ in their
Bulgarian versions. The modules are unified in
structure and reveal both the basic and the specific
facilities of the systems under consideration. Also
some practical examples have been given so as to
illustrate how these systems can be implemented for
solving real problems. Each topic ends with a Topic
Summary. Next follow the main topics of the
modules:

Textprocessing

. Introduction to Textprocessing Systems

1. Computer Texts

2. Starting with MText

3. MText Commands

4. First Computer Text and Text Writing and
Correcting

5. First Steps to Formatting Texts

6. Text Printing

lI. Specific
Systems

7. Screens, Windows and Operations with
Them

8. Table Creating and Editing

9. Calculating Expressions; Text Sorting and
Searching

10. Formatting through Masks

1il. Implementation of Textprocessing Systems

11. Staff File of a Company

12. Mail Automation of a Company

Spreadsheets

I. 1. Introduction to Spreadsheets Management
Systems

2. Starting with MPlan

3. Creating Spreadsheets

4. Editing Spreadsheets

5. Fields and Operations with them. Addressing

6. Additional Information about Calculations in
MPlan

Il. Some Specific Facilities of Spreadsheets

7. Displaying Spreadsheets Data

8. Business Graphics in MPlan

9. Databases and Spreadsheets

10. MPlan mosaic ... or Something else about
MPlan main Commands

lll. Implementation of Spreadsheets

11. One Hundred Levs Today is More Than
One Hundred Levs Tomorrow

12. Each Loan is Paid Back with Interest

Databases

I. Introduction
Systems

Facilities of Textprocessing

to Database Management

. Databases
. Relational Systems
. Starting with dBASE
. Creating a Main File
. Up-dating a Database
. Using Restrictions at Processing a Database
Il. Some Specific Facilities of DBMS (Database
Management Systems)
7. Sorting and Indexing Files
8. Operations with Two Main Files
9. Introduction to Programming in dBASE
10. Management Structures in dBASE
{1l Implementation of DBMS
11. A Card-Index of Addresses and Telephone
Numbers
12. Stock Control of a Store for Building
Materials

DO WN -

3. INFORMATICS AS A SCHOOL-LEAVING
EXAMINATION SUBJECT

The problems mentioned above have already
been solved and standardised for the cases when
Informatics is studied as a chosen obligatory or
specialised subject. The Ministry of Education
approved a syllabus for that type of education in
1993 and in May 1994 a Textbook was approved by
anonymous competition {10}.

Principal ideas observed when writing the
textbook

The classes of Informatics envisaged are 216,
distributed as follows:

- classes for new lessons  about 70

- exercises in class about 40

- drills and practice in a computer classroom

about 90
- tests about 5
- revision about 10

a) Structure of the textbook.

The textbook consists of Introduction, where
some historical notes are given, four Sections and a
concluding part. Each Section covers several topics
comprising one or more lessons. Wherever possible
lessons begin with some examples or problems.
Thus an introduction to the root of each topic is
made. The basic headings of each topic are:

- autotests;

- questions and answers;

- topic summary

The autotests comprise one or more problems
enabling students to test what they have learnt by
themselves. Thus some additional problems whose
solutions are given at the end of each topic are
added to the lessons.

b) Why PASCAL is chosen as a
programming language in the textbook?

PASCAL is a universal programming language.
The first idea of its author, Professor N. Wirt, has
been to use this language as an educational one.
The passed twenty years have shown that he was
right. During that period PASCAL has proved not
only to be the most taught programming language
put also the one most often used in different
programming systems. Probably this is due to the
fact that it is:

- a programming language with a wide scope of
problems which can be solved through it;
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- a structural programming language;

- a module programming language;

- a standardised programming language ;

- a language supplied with relevant media for
programming on almost all models of large
computers, mini- and microcomputers.

¢) Didactic features of the textbook.

The main guiding principles at creating the
different methodological units of the textbook have
been systematisation, consecutiveness, scientific
rigour, simplicity, visuality. New notions are
introduced relying on pupils' intuition and wherever
necessary they are formally defined as well. Topics
are ordered so as to enable the implementation of
the following three parallel types of activities:

- teaching new lessons;

- class exercises;

- practice in a computer classroom.

d) Brief content of the textbook.

The History of a Dream which Became Reality
- instead of an Introduction

1. Mathematical Foundations of Computers;

Numerical Systems;

Predicate Algebra

Algorithms

2. Computer Systems

Structure of Computers

Operating Systems

Programming Media and Applied Systems

3. Introduction to Programming

Structure of a PASCAL Program

Numerical Data Types

Use of Standard Subroutines

Conditional Operator. Boolean Data Type

Loops

Character Data Type. Multiple Choice

Simple Types: Completion and Generalisation

4. Subroutines and ...Data Types:

Functions

Procedures

Arrays and Character Strings

Computer Graphics and PASCAL Programs

Recursive Definitions and Programs

Records

Files

How Fast Can Computer Programs be Run? -
Instead of Conclusion

School-leaving examination in informatics.

Pupils will sit for a school-leaving examination
in Informatics this year. Naturally they feel excited
and embarrassed. What will a school-leaving
examination topic in Informatics look like? Though
there exist a number of opinions in this field, the
problem is not clarified yet. Let us even add another
one.

The school-leaving exam in Informatics will
consist of two parts called conventionally theoretical
and practical. .

The theoretical part will be a written exam
consisting of a test and a problem. The problem will
be formulated so that its solution should be written
as a PASCAL program. The topic for the written
exam will be one and the same for all graduates and

it will be given by the Ministry of Education, Science
and Technologies.

The practical part of the exam will be
absolutely independent of the theoretical one. It will
aim at testing the actual skills of pupils to implement
a certain applied system, for example, a
textprocessing system, spreadsheets, a DBMS, a
computer graphics system, etc. The use of different
hardware and software in high schools will hamper
the formulation of a unique practical topic at first.
Teachers might be given the opportunity to prepare
these practical topics in the form of exam tickets. If
the number of computers in a school is not sufficient,
the practical part of the school-leaving examination
might be carried out in several consecutive days but
it should precede the written examination and only
pupils who have passed it would be admitted to the
theoretical one.

Next follow some problems which might be
items of a test included in a topic for a secondary
school-leaving examination. More detailed
information about tests in PASCAL can be found in
the journal "Mathematics and Informatics, 1994 {see
16}. In 1995 on the pages of the same journal under
a new heading called Info Secondary School
Leaving Exam will be published some exemplary
topics for such an exam.

Three hot points.

1. No more than 10% of the high schools in the
country possess 16-bit PCs. Then, can we talk
about Computer Free Informatics in the secondary
school in Bulgaria at all? Does not this percentage
mean that studying Informatics without computers in
the secondary school is still a hot problem?

Note: The authors of this paper make a
distinction between the notions of "Computer Free
Informatics” and "Studying Informatics without
Computers"

2. Are the 11th and the 12th grades the most
appropriate ones for studying Informatics? How
could we introduce new technologies in schools if
future teachers do not face the problems of
Theoretical and Applied Informatics while being
school or university students?

3. The obligatory minimum of Informatics to be
covered by pupils in the non-specialised schools is
not formally determined yet. This is an essential
obstacle for teachers and especially for pupiis who
would like to sit for a secondary school-graduating
examination in Informatics. There are such pupils.

WHAT ABOUT TOMORROW?

Informatics as a school subject is entirely
dependent of computer (hardware and software)
technique available'in high schools. That is why no
essential changes are expected in the near future.
But since the necessity of implementing information
technologies is undoubtedly growing, then the
position of Informatics in the secondary school will
be strengthened. And if we have to answer the
question "What shall we do tomorrow", the reply
inevitably will be: Tomorrow we are going to
implement what we experiment today in secondary
school and in training future teachers in Informatics.
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I11. INTEGRATING INFORMATION
TECHNOLOGIES

IN THE HIGH SCHOOL
CURRICULUM

1. DEFINITION OF THE NOTION
OF INFORMATION TECHNOLOGIES

The term information technologies s
comparatively new. It became popular in the 80s and
in the early 90s in connection with the rapid
development of  microelectronics  and  the
implementation ~ of  personal  computers in
administration, economics, technology, etc.

In general, the term information technologies
is used to denote the set of technical devices, tools,
methods, knowledge and skills required for data
processing.

Thus defined, the scope of the notion of
information technologies is very wide. Since we are
interested in the specific purposes and problems of
education in the high school, further on information
technologies ~ would mean  computer-based
information technologies in the high school defined
as follows:

Technologies related to developing and/or
using software products and systems for computer-
based automation of the main information processes
(compiling, processing, displaying and distributing
data).

This definition is used to narrow the scope of
information technologies to those used in the
secondary high school and it enables us to
determine some educational criteria.

Next follow some corollaries of
definitions:

1. Technologies directly connected with
hardware and its elements are excluded from the
high school syllabuses (they are not supposed to be
studied in high school).

2. Primarily ready-made software products are
to be studied, in the secondary high school since we
suppose that most pupils should be well qualified
users of computers and some often used software
packages such as textprocessing  systems,
spreadsheets, DBMS, etc. In this case information
technologies appear to be an object of studying in
high school and they are not treated as a tool
through which this process is optimized (as a tool for
optimizing this process)

3. Except as an object of studying, some
information technologies can be treated as a tool for
optimizing the learning process in some school
subjects.

4. The scope of studying information
technologies in high school is reduced to those
which presuppose an extensive use of computers
(the computer-based ones). Thus the basic idea of
studying information technologies in the high school
is concentrated on training pupils to be skillful in
working on computers, i.e. to become well-qualified
computer users, who on the one hand, can operate
with the most often used representatives of software
packages and on the other hand, are capable to

these

learn by themselves how to use some new software
products.

Is such an education necessary for pupils in
high school?

In my opinion - yes, because nowadays, the
use of computers in the above-mentioned manner
becomes an element of mass culture typical for the
end of the 20th century (due to the implementation
of PCs) and it is no more (it is far from being any
more) an occupation of special groups of experts.

That is why from now on the problem will be
not whether to study computer-based information
technologies but what and how should be studied -
topics, their volume, methods, organization of the
learning process, etc.

Il. SOME POSSIBLE SOLUTIONS
FOR ORGANIZING THE EDUCATION
IN INFORMATION TECHNOLOGIES

The possible ways of organizing the study of
information technologies in high school are two -
gither through integrating them into the school
subject of Informatics or by separating them in
another subject.

In the second case the study of Informatics
should include some fundamental knowledge in
information technologies as well, but at a more
principal, conceptional level, while education in the
other subject should focus on implementations and
applications.

What is the present situation in the high
school?

Informatics is studied as a school subject in the
11th grade of the high school twice a week. The
syllabus envisages pupils to acquire knowledge on
some fundamental notions of Informatics and some
information activities and processes; on algorithms
and their representation; on some essential
constructions of a given high level programming
language and to use them to write some elementary
programs. Also, in addition, pupils are supposed to
get some idea about the essence and the functions
of the operating systems and the description of the
functions and structures of the main types of
software products such as textprocessing systems,
spreadsheets, data bases, data base management
systems (DBMS), etc.

Evidently, pupils could hardly acquire any
stable practical skills for operating with software
products with such a curriculum and for such a
period of time and probably that should not be the
main purpose of studying Informatics in the high
school.

Starting from 1993/1994 the curriculum
envisages studying information technologies as a
school subject twice a week in the 9th and 10th
grade of high school.

A special guide for studying information
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technologies in high school was worked out in
1994/1995.

in conformity with this guide and with the
general guide for the organization of work in high
school in 1994/1995, each school could choose the
concrete trends and technologies to be covered by
the school subject of information technologies. Thus
information technologies could be one of the
probable choices and some syllabuses for them had
been worked out,

Does such an approach to the organization of
education give any advantages?

In my opinion, yes, because it is up to each
school to judge and choose to study information
technologies. But they should meet some
requirements concerning the number and model of
computers available, the qualification of staff, etc. At
present asking all the schools to study information
technologies as an obligation might fail because of
their inadequate conditions in school computer
studies.

lll. GOALS, ORGANIZATION
AND SYLLABUS OF THE EDUCATION
IN INFORMATION TECHNOLOGIES

The main goals of education in information
technologies are as follows:

1. To enable pupils to acquire knowledge and
skills needed for using computer systems and ready-
made software products in different fields of
economical and social life.

2. To help pupils in the high schools for natural
sciences and Mathematics to extend and deepen
their knowledge by applying some special
information technologies to studying other school

and special subjects.

3. To stimulate pupils in the specialized classes
in  Mathematics in combination with those in
Informatics to get knowledge in programming and to
use modern programming media in creating applied
software products.

A main organizational approach to fulfilling the
above-mentioned aims is the creation and
development of separate modular syllabuses in
information technologies to be approved by the
Ministry of Education and each school might
combine them in one or two-year course in
information technologies, according to its profile, or
through including them in the extracurricular or
optional subjects.

Education in information technologies should
be based on the names of concrete information
technologies and types of syllabuses, approved by
the Ministry of Education. Education in other
syllabuses or other information technologies may be
accomplished only in extracurricular or optional
classes but only if the school meets the relevant
computer and staff requirements.

The principle of the obligatory minimum of
required computers and teachers is observed when
permitting education in a certain information
technology and these requirements are described in
the relevant syllabus so as to avoid education where
no adequate base is available.

Education on each module terminates with
pupils' course reports which aim at testing their
knowledge and skills acquired on the respective
software product.

Types of syllabuses had been worked out
for the following modules in 1994/1995.

Names of the information technologies for which there are syllabuses

1. Operating Systems with Text Interface

36 classes

2. Textprocessing 36 -"
3. Spreadsheets 36 -"-
4. Databases 36 -"-
5. Computer Graphics 36 -"-
6. Information Technologies

for Research in Mathematics

(for mathematical investigations) atleast 36 -" -

minimum

A module of 72 classes or a combination of two
modules of 36 classes, chosen by the teacher form
the syllabus for a school year.

it is planned to work out syllabuses on:
programming techniques; numerical methods;
operating systems with graph interface; network and
multi-user operating systems; pre-printing systems;
graph processing; muitimedia, information
technologies in education, etc.

The planned variety of concrete information
technologies aims at enabling schools which have
the equipment and teachers needed to make their
choice according to the profile of the school and
pupils' desires.

IV. SURVEY ON SOME OTHER EDUCATIONAL
PROJECTS AND MODELS

I would like to review the work of the two
centres for training teachers founded in conformity

with two different agreements.

These centres are located in the Department of
Information Technologies at the Faculty of
Mathematics and Informatics at the University of
Sofia.

In 1993 a Centre for Training Teachers to work
on Macintosh was founded according to an
agreement among the Ministry of Education, the
Department of Mathematics and Informatics at the
University of Sofia and the company "Bulgarian
Business Systems" in connection with equipping
some with Apple-Macintosh computers.

In the summer of 1995 an IBM Centre for
Training Teachers was founded in cooperation with
IBM Bulgaria and the Fund Open Society under the
terms of the contract "Educational initiative of IBM in
Bulgaria”.

The goals, the work and the perspectives of the
IBM Centre are treated in details in the report of Mrs.
lliana Nikolova. | would like to add that the Ministry
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XXIII - 8




PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

of Education considers that the activity of these two
centres and especially the work on "Educational
Initiative of IBM in Bulgaria" might be a good chance
of experimenting with some models of organization
and interaction in the field of School Informatics and
the application of information technologies to
studying other school subjects in some schools,
namely: developing and experimenting some
syllabuses and educational projects, creating a
system for permanent training of teachers, on their
working places as well - through modern systems of
communications, connecting the schools they work
in and the educational centres.

If, in this two-year period of work with the
agreement with IBM, some useful school projects
and models of organization occur, they could be
submitted to the Ministry of Education for approval
and further implementation in high school.

IV. STUDYING INFORMATICS IN THE

MATHEMATICAL SCHOOLS
IN BULGARIA
In 1970 several schools specializing in

Mathematics - the so-called Mathematical schools-
could be found in Bulgaria. Informatics was started,
being taught together with an increased number of
lessons in Mathematics. At that time courses of
Numerical Methods and Programming were
presented. At the end of the 1970s computer
laboratories using computers type IBM-360 were
present in some of these schools. In 1983 the pupils
in the Mathematical schools were given the
opportunity to specialise in Computer science as
“Operator-programmers for computers”.

It is known that teaching Informatics depends
to a large part on the computer equipment. In this
connection the present study focuses on teaching
Informatics in the Mathematical school in Plovdiv
which has traditions in this sphere. This school is
known to be outstanding with:

- its own computer laboratory, the first of its
type in Bulgaria established in 1975;

- its computer laboratory on the basic of
APPLE-computers first found in the country in 1982;

- its teachers - authors of textbooks and
curriculum in Informatics for the secondary schools,

At present a project for implementing the well
known system "GEOMLAND" in the High Schools for
Mathematics and Informatics and in some other
specialized classes has been worked out. In the
beginning ten High Schools for Mathematics and
Informatics and some specialized classes in different
schools in the country would participate in the
experiment.

In conclusion, | would like to point out that
further study and use ofinformation technologies in
the learning process would inevitably develop with
the growth of their applications to different fields of
economic and social life. This perspective and the
equipment of schools with modern computers and
tools would result in some more efficient changes of
the organizing the process of education in the high
school related to widening the scope of studying and
using information technologies in the high school.

etc.

At the present time the Mathematical school in
Plovdiv has 4 computer laboratories with 68 IBM PC
computers, 1 laboratory with  MACINTOSH
computers, 1 laboratory with BBC computers and a
lab in Robotics. Informatics is studied every year in
this school - from the first-preparatory class to the
end. In the first four years of education the pupils
have two Informatics lessons a week.

The program includes:

eIntroduction on Using a Computer,

eIntroduction to Operating Systems;

eintroduction to Text Processing;

sIntroduction to Working with a Spreadsheet;

s|ntroduction to Robotics;

oIntroduction to Programming in BASIC and
PASCAL.

In the final year of education the emphasis is
on the professional training of the pupils as
Operator-Programmers for computers. This training
includes 470 teaching hours. The working plan for
school terms and subjects is as follows:

Professional Training | Term Il Term Lessons
School Weeks 17 16
1.Theoretical Training:
1.1. Programming and Algorithmic Languages 5 3 130
1.2. Operating Systems 2 1 49
1.3. System and Applied Software - 5 75
2. Practical Exercises:
2.1. Programming and Algorithmic Languages. 2 2 64
2.2. Operating Systems. 2 1 49
2.3. System and Applied Software - 3 45
3. School practice 60
Total: 472
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Thematic Plan: "Programming and Algorithmic Languages":

Name of the Theme Lessons: Total Number
New Exercises
knowledge

L. Introduction to Programming
1. Historical data. Algorithms and programmes. Programming 3 -
languages. Classification. Metalanguages. Solving problems with
the help of a computer.

2. Basic objects in the programming languages-identificators, 3 1
variables, expressions, arrays, functions.
3. Operators in the Programming Languages. Sub-programmes. 4 1

Structure of the programmes.

Il. Algorithmic Language Pascal
1. Introduction to the Pascal language-historical data, alphabet, key 8 2
words, integer and real numbers, strings. Structure of the
programmes in Pascal, classification of the operators. "Turbo
Pascal 7.0" system.

2. Data types in Pascal. 3 2
3. Constants, types and variables, 4 2
4. Standard functions. 5 3
5. Expressions. 5 5
6. Input and Output in Pascal. . 5 5
7. Driving Operators-IF .. THEN .. ELSE, CASE, FOR, DO..WHILE 15 8
etc.

8. Procedures and functions. 15 8
9. Records, Files, Sets. 15 10
10. Additional functions of the "Turbo-Pascal" System 7.0. 15 10

Ill. Programming Technology

1. Programming style. 4 1
2. Program design. 10 2
3. Program verification. 8 2
4. Program documentation. 8 2

The basic textbook used is: Informatics with Pascal, Pavel Azalov, Fanny Zlatarova, Sofia, 1994.

Thematical plan "Operating System" (OS)

Name of the Theme Lessons: Total Number
New Exercise
knowledge 5
l. Introduction to the OS

1. Operating systems-role, importance, types. 2 -

2. Stages of development of the OS. 1 1

3. Basic functions of the OS. 4 2

Il. Functions of the operating system MS DOS

1. Starting MS DOS. 1 2

2. File system. 2 4

3. Command classification. 1 1

4. Command description:

4.1. Commands for working with directories. 3 3

4.2. Commands for working with files. 3 5

4.3. Commands for working with disks. 3 4

4.4, Other commands. 3 3

5. BAT Files. 3 3

6. Service Programmes. 3 2

lll. Other Operating Systems

1. Operating System VMS.

1.1. General information. 1 -

1.2. File system. 3

EDUCATIONAL POLICIES and NEW TECHNOLOGIES
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1.3. Terminals. Command characters. - 2
1.4. Starting VMS. 1 2
1.5. A general format of the commands. 1 -
1.6. Basic commands. 5 2
1.7. Exit of the system. - 1
1.8. File editing. 1 1
1.9. Basic work schemes. 1 1
2. Operating system Apple DOS

2.1. Basic commands. 2 2
2.2. Sequential files. 2 2
2.3. Direct files. 3 3
2.4. Other functions. 2 2

The basic textbook used is Operating Systems for 11th Class, A. Hachikyan, A. Rachnev, K.. Garov,

Sofia, 1990.
Thematic plan: "System and Applied Software”
Name of the Theme Lessons: Total Number
New Exercises
knowledge

1. Mathematical and Logical bases of the computers-number 8 4
systems, logical operations and functions, realisation and
application of the logical functions, logical schemes.
2. Representation of the information in the computer memory and 15 4
operations with it.
3. ASSEMBLER for IBM PC. 15 10
4. Applied Software.
4.1. Working with Database. Working with "WORKS" package. 15 10
4.2. Text processing. Text processor WORD. 12 10
4.3. Spreadsheets. Working with the spreadsheet LOTUS. 10 7

At the end of the school year the pupils work
out and defend their projects in Informatics.

The extracurricular work in Informatics is very-
spread in the Mathematical Schools. Talented pupils
are organised in study groups. A system for working

with talented pupils in the Mathematical School in
Plovdiv has been functioning for 20 years. Here is a
thematic plan for working with talented pupils in
Informatics.

Thematic plan for working with talented pupils in Informatics

Name of the Theme Lessons: Total Number
New Exercises
knowledge
1 Numeric problems-arithmetic of the real numbers, computing of 8 8
formulas. Fibonacci, Bernoulli and Stirling numbers.
2. Arrays, matrix algebra, sorting and searching, polynomials. 10 10
3. Geometry and Programming. 10 10
4 Data structures-stacks, decks, tables, hashing methods. 15 15
5. Elements from the theory of the Graphs. 20 20
6. Combinatorial algorithms. 15 15
7. Methods for constructing algorithms. 25 25
8. Algorithms and games. 15 15
9. Numerical methods. 25 25
10. The Theory of Coding. Fano, Shenon, Huffman codes. 15 15

Besides the participation in the Olympiads in
Informatics every talented pupil works upon a
particular problem in Informatics and prepares a
report. Here we offer a list of such reports which
gained prizes at national conferences and
competitions.

"MDL-System for Processing Mathematical
Objects"- a system for input, support and processing

of the mathematical objects. The programmes are
written in Turbo C and Scheme Lisp.

"OOEP-Object-Oriented Extension of Pascal'-
that is a language extension of Pascal by means
which show the main characteristic features of
object-oriented languages. The programmes are
written in Turbo C.

"A  Program System for Modelling 3-
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Dimensional Objects." - a graphic system for
modelling 3-dimensional objects.

"An Information System for Computer Service
of Bridge-Tournaments"-this system was used at the
European youth championship in 1989 in Plovdiv.

“Interpretator Lisp-8 for Computers APPLE-8".

‘Program Model of the Post Machine and its
Application in the Lessons in Informatics."

V. THE STATE-OF-THE-ART

IN INFORMATICS

EDUCATION IN THE BULGARIAN
SCHOOLS AS PROVIDED

BY THE IEA

COMPED SURVEY

INTRODUCTION

Teaching informatics at school has a long
history and tradition in Bulgaria. The first steps were
made in the late sixties when some optional
informatics courses were taught for secondary
school students in mathematics and in vocational
schools. In 1979 the Research Group on Education
(RGE) under the Bulgarian Academy of Sciences
and the Ministry of Education started an
experimental teaching of informatics in twenty seven
schools both at elementary and secondary school
level. Informatics has been taught as a compulsory
school subject for all secondary schools in Bulgaria
since 1986. The procedure for introducing
computers into the secondary schools, the relevant
stages, objectives and tasks, were part of a Program
for the implementation of computer technology, was
worked out and approved by the Higher Council for
Education at the Ministry of Education in Bulgaria in
1985. Since then a large number of computers have
been delivered to schools, a compulsory course on
informatics has been introduced in all secondary
schools, several informatics textbooks have been
published, a great number of teachers have passed
computer education courses, many scientists and
university teachers have done valuable research in
the field of computers in education. However no
significant research on present situation in using
computers in education has been undertaken in
Buigaria so far. The International Association for the
Evaluation of * Educational Achievements (IEA)
Computer in Education (Comped) Study, Stage 2,
gave us an opportunity to draw up a realistic picture
about application of information technologies in
Bulgarian schools and to compare it with the
situation in the other participating countries.

1. SOME GENERAL FINDINGS
OF COMPED STUDY

The study showed that the integration of
computers in classroom practice is being impeded

"A Package of Programmes for Computer
Teaching in Mathematics, Biology, Chemistry."”

"Program  System  for Working  with
Polynomials”

The analysis of the results of our pupils shows
that the Mathematical Schools train young people
who can successfully use the modern Information
Technologies.

by obstacles of which the most important are [11:

- lack of good educational software;

- restricted access to computers at schools;

- teachers do not receive enough support and
do not have the necessary training for computers to
play a meaningful role in the classroom.

The IEA has drawn a number of conclusions
from the study:

a) Having a computer at school does not mean
in itself that it will be used regularly in the classroom.
The effective integration of computers into lessons
demands more time and targeted activities, such as
the provision of information on the added value of
integrated use of computers, software development
and training. 1t can already be concluded that
progress will be slower than originally anticipated
when computers were first introduced into schools.

b) It is essential that teachers receive full
training and support and that more hardware and
software is available,

c) For students who do not have a computer at
home, the school is an important provider of equal
opportunities to learn about information technology.

National educational systems will have to work
hard to keep pace with the social changes caused
by further digitalisation of information flows. There
has been a striking increase in the availability of
computers at school in recent years but the
computer is still marginally used as a tool for
teaching and learning.

Schools, parents, and policy makers should be
aware of the differences in knowledge and attitudes
between boys and girls towards using computers.
Lack of familiarity and experience with computers
could be socially disadvantageous for girls.

Any participating country could benefit a lot by
analysing the data available according to its
concrete needs so that to answer many questions
related to computer education. Some findings based
on the analysis of Comped data made by the
International Co-ordinating Centre [3] and by the
Bulgarian Comped research team follow.
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2. ACCESS TO HARDWARE
AND SOFTWARE
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Upper Secondary Schools
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As it could be seen from Fig. 1 the percentages
of Bulgarian schools having computers in use for
instructional purposes by the end of 1992 are: 73 %
at LSS and 97% at USS. Only in Austria, the USA,
and the Netherlands (at LSS) and in Austria, the
USA and Latvia (at USS) all schools are supplied

with computers. Fig.2 and Fig.3 show that most of
the schools both in LSS and USS have more than 10
computers available and can rely on a well equiped
computer laboratory.  The median number of
computers at computer using schools in Bulgaria is
17 in LSS and 18 in USS.

Table 1
Country School + Only Only Not At Home Hours
Outside School Outside
Lower Secondary Schools
AUT 62 28 6 4 43 52
BUL 15 24 14 47 5 4.9
GER 59 18 16 7 58 7.0
GRE* 55 41 1 4 31 5.5
JPN 13 19 24 44 21 1.9
NET 60 17 16 6 57 4.0
USA 74 21 2 3 51 2.1
Upper Secondary Schools
AUT 62 26 7 7 53 4.7
BUL 18 61 2 20 6 5.6
IND 2 6 3 89 1 4.4
JPN 23 26 16 35 27 2.3
LAT 27 53 3 17 11 6.6
SLO 40 29 12 19 28 4.2
USA 77 19 1 3 51 2.2

Notes:*Students in computer using schools only.

All data mentioned.above give the impression
that the Bulgarian schools are very well supplied
with computers. However in order to find out the real
access of students to computers we could analyse
Table 1 which shows that many of the Bulgarian
students (e.g. 61% at USS and ) rely only on using
computers at school while a great number of the
students do not have access to computers at all, e.g.
47% in LSS and 20% in USS. Another indication of
the real access of students to computers is the
availability of computers at home. Only 5% of the

students in LSS and 6% in USS in Buigaria report
that they use computers at home. According to this
indicator Bulgaria is far behind the well developed
countries. It is behind the other Central and Eastern
European countries participating COMPED - about
28% of the students in Slovenia and 11% of students
in Latvia in USS report of using computers in school.
The reported high number of computers in LSS are
mainly due the fact that a lot of the Bulgarian
schools are so called Unified Secondary Schools
and they comprise students from 1st to 12th grade,
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i.e. these schools cover both LSS and USS level and
the students there share the same equipment. Great
problem for our schools is the quality of the school
computers. As it can be seen from Fig. 4 and Fig. 5
about 30% of LSS and 39% of USS report that they
have more than 6 computers out of order. The
percentages of computers with 16 bit processors
offers a good indication for the extent to which the
schools keep the quality of their equipment close to
the recent technological developments. According to
this indicator (see Fig.6) Bulgaria is at the last place
among all participating countries - the mean percent

of 16 bit computers is only 3% for LSS and 4% for
USS. The quality and variety of computer
peripherals are also quite low in the Bulgarian
schools. Very few schools have local area networks
and the access to Internet or Bitnet is still (almost)
impossible. The majority of the computer teachers
report that they face problems like: "insufficient
peripherals available" (58% in LSS and 62% in
USS), "difficulty with maintenance” (66% in LSS and
74% in USS), "limitations of computers" (64% in LSS
and 70% in USS), etc.

Lower Secondary Schools
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Lower Secondary Schools
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Although the availability of educational
software is reported to be relatively high in Bulgaria
compared to other participating countries, 64% of
the computer co-ordinators in LSS and 67% - in
USS find that "insufficient instructional software" is
among the major problems. According to our
personal impression and the interviews with school
teachers the amount of legal software used at
schools is not much and after the Low for Copyright
and Author's Rights has been approved by the
Parliament the situation is expected to be
dramatically changed to worse. The quality of the
educational software available or which is possible
to be run on the school computers is also very poor
and this software is usually written by teachers or by
students.

Some conclusions for introducing computers in
education in Bulgaria can be drawn:

- there are not enough funds for computer
education;

- there are not enough peripheral devices;

- there are many difficulties in hardware
support;

- computers are not powerful enough (mainly 8-
bit)

- the teachers do not have enough time for
computer lesson preparation:

- the teachers face great difficulties in
integrating information technologies into other school
subjects;

- there is not enough educational software.

AUT BUL IND JPN LAT

E21989
E11992

SL.O USA

A new national computer in education
programme should be launched in order to help
schools keep the quality of their equipment, software
and education close to the recent developments in
that field..

3. HOW ARE COMPUTERS USED AT SCHOOL

The information concerning application of
computers at school should be interpreted in the
context of why schools started to use computers [3].
The reason most frequently mentioned by school
principals was: To give students experience with
computers that they will need in the future. Another
reason: To keep curriculum and methods up-to-date.
was ranked at the second place. Many school
principals in Bulgaria (78% in LSS and 84% in USsSs)
consider computers as tools for improving quality
and effectiveness of education. This purpose implies
a-very deep ‘integration of computers in all school
subjects and activities. However Tabie 2 (p.33)
shows that computers are used mostly for computer
education (learning about computers) and a real
integration in the other school subjects (learning with
computers) is still expected in the future. We can
also infer that the level of integration of computers
little depends on the number and quality of hardware
and software available - the students in both well
developed and developing countries report that they
rarely use computers in mathematics, science,
mother tongue, and social studies.
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Table 2.

Lower Secondary Schools

Upper Secondary Schools

AU BUL | GE GR JPN | NET | USA

AU BUL ‘| IND ] JPN | LAT | SLO | USA

A 90 |52 |78 |96 |49 |78 |95 |87 |81 |40 |52 {80 |73 |96
B. 71 52 181 |71 10 |86 167 |84 |84 |51 173 |86 |90 |83
C. 7 13 |16 |9 2 7 7 2 5 20 {2 4 3 6
D. 2 5 M 8 2 M 2 1 4 13 15 2 3 4
E. 5 6 9 8 1 7 9 0 4 8 1 2 0 9
F. 1 M M 7 1 12 13 0 3 8 1 0 0 2

Notes: M = number of valid cases too small (< 250)

or too many missing cases (> 20 %)

The original wording of the computer use/subjects is:

A. Computer used; D.Science;
B. Computer Education;

C. Mathematics;

In order to clarify the extent of application of
different types of educational software the computer
teachers were asked to indicate how often they use
any of them. It can be seen from Table vvv and
Table Www that the favourite type of software is
tutorial or drill and practice. Application software
packages like word-processors, data bases,
spreadsheets, simulation, etc. are used rarely by the
Bulgarian teachers. For instance about 90% of
teachers at both LSS and USS never used
spreadsheets, about 90% at USS and 80% at USS
never used simulation software, more than 70% at
LSS and 50% at USS never used word-processors,

4, STUDENTS' KNOWLEDGE
ABOUT COMPUTERS

NN RN

E. Mother tongue,
F. Social studies.

about 90% at LSS and 75% at USS never used data
bases. Educational software packages for statistics,
authoring, item banks, communication, multimedia,
etc. are almost unknown at schools. Most of the
computer teachers use BASIC as a programming
language and about 40% of the teachers at USS
report that they use it every period.

The statistics provided above shows a non
optimistic picture for computer application in the
Bulgarian schools. There is an urgent need of a new
national programme for integrating new information
technologies in school.

Lower Secondary Schools
3 83
%
183
5 90
- | @ Top-25
] EAlI
B8 | gRottom-25
80 90
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Upper Secondary Schools

0 2 40
Figure 7.

The level of students knowledge and skills was
measured by so called Functional Information
Technology Test (FITT). The 30 item test was the
same for LSS and USS. The average score of the
total sample in the target grade level and for the
25% highest and lowest scoring students as well as
the accuracy for estimating the score for the total
target population in a country (95 % confidence) are
displayed in Fig. 7. As it could be seen from the data
the scores of the Bulgarian students both at LSS
and USS are holding a lower than the average
position. The Austrian students showed highest
scores both for LSS and USS. However the test
scores do not show only the effect of learning and
using computers at school but rather the total
experience and knowledge gained within and
outside school. The relatively low achievements of
the Bulgarian students are due the lack of enough
additional sources of information about computers

5. STAFF DEVELOPMENT

B Top-25
BAl
B Bottom-25

and the low percentages of the FITT topics having
been studied in advance at school - 22% in LSS and
47% in USS. The highest correspondence between
FITT topics and the content the students have learnt
at school is in Austrian schools - 85% in LSS and
94% in USS. For Slovenia and Latvia this
correspondence is respectively 87% and 82% (in
USS).

The main implication from the FITT for Bulgaria
is that the low scores do not mean a lack of learning
abilities for Bulgarian students. For instance they are
quite successful in the international programming
Olympiads. Computer education in Bulgaria should
be drawn towards the European standards. In
addition better supply of computers, software and
other teaching materials should be ensured for the
Bulgarian schools as the students can not rely on
access to computers outside school.

Table 3.

Lower Secondary Schools Upper Secondary Schools

AU | BUL [GE |GR | JPN [ NET |USA | AU [BUL [IND [JPN [LAT ] SLO | USA
A. 22 [59 (81 |57 |9 23 |21 142 |60 |29 |15 7|57 {32 119
B. 57 139 |31 |29 |54 |16 |43 |63 |36 |29 |49 |24 |90 |52
C. 25 |3 19 |4 19 (11 129 |21 |8 3 10 122 |33 |26
D. 0 1 1 0 0 0 3 0 2 0 3 0 0 5
E. 42 166 |13 |17 |7 47 129 |27 {74 27 |7 49 120 |29
F. 6 19 19 19 | 31 15 111 11 (22 {7 37 146 120 |12
G. 2 1 7 9 21 120 |26 |2 2 2 14 |0 6 40
H. 96 |13 |23 7 62 |80 [43 93 |21 [32 |68 |M 22 140

Notes: M = information not available or too many missing cases (>20%).
The explanation of the agencies is:

A. Ministry of Education;
B. Local Educational Authority;

C. Teachers of other schools;

D. Parents;
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E. Universities/(teacher training) colleges;

F. Teachers associations/ other associations;
G. Business and industry;

H. Support institutions/resource centers.

Teacher training is a key problem for a
successful application of computers in education.
As it can be seen from Table 3 the highest support
for teacher training in Bulgaria comes from
universities and other teacher training institutions.
For instance the teacher development programme
at Sofia University has been providing courses
covering the most important aspects of application
of computers in education since 1984 [2].During
the courses the teachers have access to powerful
computers and software and gain self-confidence
in experiencing new styles of teaching.
Unfortunately their enthusiasm does not last very
long. The informal interviews and meetings with
some teachers showed that once they returned to
their schools and face all the problems - technical,
organisational, curriculum, human, etc. - they
could not overcome the burden and only a few of
them applied what they had learned. During the
last few years (mainly due financial reasons)
teacher training and retraining courses have been
rarely organised. According to the COMPED data
the Bulgarian teacher feel lack of enough
knowledge about computers and their application -
58% in LSS and 66% in USS report about such
problem. They also can not find adequate support
and guidelines for instructional use of computers -
59% in LSS and 57% in USS. More than 40% of
teachers both in LSS and USS report for lack of
enough training opportunities and enough time for
computer lesson preparation.

V1. TEACHER DEVELOPMENT SUPPORT

IN USING INFORMATION TECHNOLOGIES

IN SCHOOLS

1. TEACHER DEVELOPMENT AND
INFORMATION TECHNOLOGY (IT)

It is recognised that the teacher's role .is
essential in the adoption of any change in education.
Teachers are the key factor for the successful
integration of IT in schools too. Therefore the
qualification of teachers to use IT competently in
their professional practice is considered here an
important task. After an initial training to provide a
background in IT and make them aware of the
potential of IT in education, teachers need further
development and continuing support in the
integration of IT into teaching and the learning
process.

1.1 Some Observations.

According to recent studies related to teacher
education and IT and proved by our own experience,
the following are important factors influencing the
process of teacher development:

6. CONCLUSIONS

On the basis of the above said the following
suggestions for improvement of computer education
in Bulgaria could be maid:

- a careful analysis of Bulgarian COMPED data
should be made in order to better determine the
current problems and needs in the field of computer
education;

- a new national strategy for integration of
communication and information technologies in
education should be developed by taking into the
consideration the new economic and social
circumstances;

- relevant educational  standards in
communication and information technologies both
for students and teachers should be adopted;

- a new national teacher training programme
should be launched for providing continuing teacher
education. Some advanced training methods such
as flexible and distance learning by means of new
information technology should be applied as well,

- following the tendency of decentralisation a
network of teacher fraining and resource centres
where teachers can refresh their knowledge, share
ideas and experience, keep in touch with new trends
in the field, receive educational software and
literature, rely on competent help, should be
established.

- the co-operation of Bulgaria with other leading
in this field countries should be extended and
strengthened. For example - the International
Programme “Children in the Information Age” should
be re-established.

Teacher's motivation: Convincing examples of
applying IT in education have to be presented to the
teachers. The teacher's efforts to enter a new field
and adopt her/his teaching style to a new
technological environment have to be encouraged
and stimulated. Nationally approved standards for
teacher development in IT have to exist [2].

Content of training: Building a basis in IT is
necessary [4]. It will help teachers gain competence
and feel confident. A balance between theory and
practice in their further training - activity-based
training taking into account classroom reality - is
needed. Teachers have to be able to decide on the
content of training and choose their own paths in a
flexible training program [3].

Methodology and technology of teacher educa-
tion: A demonstration of the usefulness of IT is
necessary. The technology has to be extensively
used in the training process by the ftrainers
themselves. Discussions, reflections and support in
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generating ideas of what can be done with
technology in the teaching and learning process
should also be included in the training. Teachers
need to develop transferable skills.

Organisation of the training: Flexibility is
essential: full and part-time courses, school-based
training, "cascade" training [1]. Distance delivery of
those could also be a useful option.

Dedicated course managers and tutors.
Constant efforts are needed in the process of
training and co-ordination of on-going activities.

Continuing support: Teachers need to be
supported in their work after the training course.
Information resources and consultants have to be
accessible. The availability of teacher-supporting
materials is important.

1.2 Where are we now?

There are traditions in Bulgaria in teacher-
training concerning IT. Mainly higher education
institutions offer teacher training programs. Most of
them require a mathematics background. The
experience gained so far shows some of the
problems which have to be taken into consideration:

Content: The training is more theoretically
oriented and often not related to classroom reality.
Training programs are fixed and do not allow
flexibility. Teachers can not decide on the training
content.

Technology: Equipment in the training labs
usually differs substantially from that in schools.

Course materials: Specially developed course
materials for teachers are usually not provided.

Further support: Teachers come and go - the
training units are not responsible for further support
of teachers after the training period.

One step towards a better match of teachers'
needs could be the establishment of Resource and
Training Centres, where teachers can periodically
update their qualification in a more flexible way, find
up-to-date information and get continuing support in
the process of their work.

2. SUPPORT OF TEACHER DEVELOPMENT IN
THE FRAMEWORK OF THE PROJECT
"EDUCATIONAL INITIATIVE OF IBM FOR
BULGARIA"

2.1 Description of the Project.

The project "Educational Initiative of IBM for
Bulgaria" was initiated in 1994 by IBM-Bulgaria, the
Open Society Fund-Sofia and The Bulgarian Ministry
of Education and was planned for a period of 2
years. The scope of the project is supporting the
integration  of computers and  information
technologies in Bulgarian schools. 28 secondary
schools “participate: 1 pilot school in Sofia and 27
country schools. These schools have been chosen
on a competitive base. Each of them has been
equipped within the project with a computer lab:
Server (PS/1 486 DX2/66) + 7 Workstations (PS/1
486 SX/25). The software initially installed is: DOS
6.2, MS Windows 3.1, MS Works 3.0, NetWare
LITE, LINKWAY.

A Teacher Training Centre with exactly the
same equipment has been established at the Faculty
of Mathematics and Informatics, University of Sofia,
with the task to provide training and support for

teachers from the participating schools.

The project activities are co-ordinated by an
executive body in which each of the initiators is
represented. IBM provides the initial hardware and
software equipment. The Open Society Fund
supports financially the starting-up activities: a 3-
week initial training course for one teacher per
participating school; upgrade of the existing
hardware at the Teacher Training Centre  with
additional RAM, printers and screen projection
system; the establishment of a library with relevant
books, periodicals and software. The Ministry of
Education is responsible for the overall organisation
of the project activities relating to schools.

2.2 Teacher Development Scheme.

The Teacher Training Centre is hosted by the
Faculty of Mathematics and Informatics at the
University of Sofia. The main purpose of the Centre
is to provide courses, information services and
continuing support for teachers. The courses are
carried out by the Educational Computer Systems
Laboratory (ECSL) which has experience in pre- and
in-service training of mathematics and informatics
teachers. A project co-ordinator (a member of ECSL
staff) is responsible for the overall activities of the
Centre.

The teacher training during the first year of the
project is planned in two phases: initial and
specialised.

2.2.1 Initial Phase

The initial phase consists of a 3-week full-time
course, offering a basic acquaintance with the
hardware and software installed in each school lab.
Such a course will be offered to all school project co-
ordinators  (one teacher from each school
participating in the project). Until now one initial
course has been carried out. Here are some details
about the course:

Participants' profile: 12 teachers (school project
co-ordinators) with a background in Mathematics or
Engineering and with varying previous experience in
teaching Informatics at Secondary School level.

Duration:3 weeks;

Daily schedule: 6 hours (tutorials and guided
practice) + 3 additional hours free practice (with a
consultant available)

Programme:

DOS 6.2 - an overview.

Working in WINDOWS 3.1 environment

Working in a Network: NOVEL LITE NetWare

MICROSOFT WORKS 3.0 in Education:

Text processing

Spreadsheets

Database

Integration ‘

Classroom Applications

Computers in Education:  Approaches and
Methods, Versions of the Curricula adopted by the
Ministry of Education

Presentation of Link Way

Closing seminar and discussion

This content of the initial course was chosen
by the executive body to ensure that school project
co-ordinators would  feel comfortable with the
available hardware and software and can
immediately start working with it as well as helping
their colleagues to start. The integrated package

=
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"Microsoft Works" was presented in a project-
oriented way and during the course every teacher
developed a small project related to some school
activity.

2.2.2. Specialised Phase.

This phase will provide more individualised
training for school co-ordinators according to their
competence, interests and the particularities of their
schools. Every teacher will be offered 3 one-week
courses until the end of the school year 94/95. To
match better teachers' needs and to define the
appropriate paths for their further training, a special
questionnaire, "Support and Further Training Need
Identification Questionnaire", was developed and
filled in by the teachers during the initial phase. Here
follow some details:

The participants were invited to choose topics
for further training among different groups of
modules (open questions for suggesting additional
modules were also included).

- Suggested Topics for Further Training:

- Learning Environments ("Mathematics",
"Geomland")

- Subject-oriented Software
Chemistry, Biology, Languages)

- Programming Languages (Logo for Windows,
Turbo Pascal, Visual Basic, Prolog)

- Theoretical Aspects of Informatics (Program
Verification, Program Synthesis)

(Physics,

- Applications (Textprocessing, Graphics,
Databases, Spreadsheets, Statistics)

- Desktop Publishing

- Hypertext and Multimedia

- ‘Communications (e-mail based school

projects, BBS, global networking)

- Other .

These "self-definitions" of further training needs
are useful, but teachers will not be left to determine
completely by themselves what they need. It is the
training team who will make the final decision about
the emphasis in the content of the training and
about the style of using IT in education which will be
promoted by the Centre. In this sense, creating a
feeling and appreciation of using open learning
environments will be stimulated. As far as
application software is concerned, a project-oriented
style will be followed. Teachers will be stimulated to
search for cross-curricular projects.

2.2.3. Course materials

The training team has the ambition to provide
the teachers with relevant materials in Bulgarian. A
set of handout materials was developed by the
trainers for each module of the initial course. Each
set consists of a reference part (structured
information about the module itself) and a
methodical part (teaching notes and hints for
possible classroom applications). These materials
were given to the participants at the beginning of
each module. Thus each participant had a handy
copy of necessary and useful information to use
during the course and take home at the end. This
turned out to be essential also for overcoming the
language barrier - all the accompanying
documentation which schools get, together with the
equipment, is in English.

2.2.4. Evaluation.
At the end of the initial course the participants

were invited to fill in (anonymously) a Course
Evaluation Sheet. They were invited to share their
impressions, opinion and recommendations as
relating to:

Course structure and organisation;

Each module in the programme, according to:

- content,

- teaching performance,

- adequacy, sufficiency and quality of the
handout materials prepared by the instructor,

Other comments

This provided a useful feedback and will be
taken into account for the next courses.

2.3. Further support..

2.3.1. Studying the needs.

During the initial course the level of
competence and needs of the participants was
studied on the basis of specially developed
questionnaires. The information collected gave the
Teacher Centre coordinator an impression of the
individual teacher's needs and helped him form a
better view of the appropriate future activities of the

Centre. Here are some details about the
questionnaires:
The Participant's  Profile  Questionnaire is

aimed at compiling a project on the participants'
database and comprises the following items:

- full address for correspondence;

- current position;

- professional background and qualification;

- track of in-service training;

- experience in teaching and using IT at school;

- areas of competence,

- areas of interest;

- English language skitls.

The teachers were also asked about the
RESOURCES AND FURTHER SUPPORT by the
Centre they would welcome:

- Literature (topics, acceptable languages).

- Software

- Specially developed materials for teachers
( to be specified )

- Specially developed materials for students
{short references, worksheets, etc.)

- Expectations and suggestions relating to the
Teacher Centre's future activities.

- Suggestions on the form of contacts and co-
operation with the Centre.

- Other.

2.3.2. Providing
Communication Resources.

A small library collection was gathered and
made available to the teachers. It contains recent
books on Computing and Education, textbooks in
Informatics, Reference Guides and Handbooks,
periodicals. The next step is to establish a software
library.

A telephone “hot-line” is open for the teachers
to contact the Centre when problems arise in their
own school settings.

Providing Internet connection for the Centre
and establishing e-mail links among the participating
schools is also a priority task for the near future. A
Bulletin Board System could also be a solution for
providing information and communication.

Information and

VOL. II “NATIONAL REPORTS"

XXIII - 21



EDUCATION and INFORMATICS

3. A CONCEPT FOR FUTURE TEACHER
DEVELOPMENT SUPPORT

On the basis of the experience gained so far
and the analysis of the filled in questionnaires,
conclusions were made and a concept for further
teacher development support was developed. It
was recognised that Resource and Training Centres
(RTC) for teachers using IT is a necessity and it
should act as a focal point offering up-to-date
information,  courses, seminars, discussions,
software demonstrations and continuing support for
teachers. These should include:

3.1. Information services.

The RTC team has to permanently search for
up-to-date  information about research and
developments in the field of IT in Education. Having
an Internet connection and access to relevant
publications, international conferences and expert
groups meetings is essential. Special arrangements
with hardware, software and publishing companies
for a regular supply of relevant materials would be
helpful.

Inexpensive and reliable communication links
between the teachers and the RTC are required:
telephone “hot-line”, fax, e-mail connection, an RTC
newsletter, bulletin board system.

RTC should provide library facilities for
teachers. These should not only have books and
periodicals, but also copies of diploma theses on
relevant topics. A software library must also be
maintained.

3.2. Training.

A research approach - integrating research
and practice - has fo be adopted in RTC [6]. A team
of specialists and trainers has to be formed at RTC
to discuss and decide on the content of training. A
modular training scheme has to be developed [3].
Careful planning for a continuing training s
necessary, taking into account the existing pre-
service training programs and aimed at establishing
a smooth relation between pre- and in-service
training. Links and collaboration between MA
students in Mathematics and Informatics and in-

VII. THE CONTRIBUTION OF PROSVETA
PUBLISHING HOUSE TO THE TEACHING
OF INFORMATICS IN THE SECONDARY
SCHOOLS IN BULGARIA

There is a long-standing tradition in every
Bulgarian family to respect the scholar. Most parents
strive to provide as good education for their children
as possible. This ambition of the Bulgarian to study
was one of the reasons - even 170 years ago when
the nation was still under the Ottoman yoke - for
publishing a Primer with different instructions.

For 50 years every Bulgarian has begun to
learn the alphabet from the primers published by
Prosveta Publishing House. Prosveta has published
and is still publishing textbooks, supplementary
school and methodological books. The publishers
strive to publish books with the latest scientific

service teachers can be beneficial.

A feacher-cenfred model [5] has to be
adopted - the training scheme must be individualised
as much as possible and the support offered must
take into account the concrete situation - tasks and
school environment - in which the teacher works.
Flexible forms of delivery of the courses have to be
found - full and part-time courses, optional short
modules, school-based training, distance delivery.

3.3. Continuing support.

Keeping teachers informed about new
developments in the field has to be an important
task of the RTC. This should include discussions
between experts and practitioners to find out the
most appropriate way of IT application in education
as a whole and in a particular setting.

“Listening to the teachers" - the RTC must
provide a forum for teachers to express their needs
and findings; to exchange ideas, experience and
examples of good practice between themselves.
This  could be done personally (seminars,
discussions) or in an electronic form (e-mail, BBS),
or through a newsletter.

Building a national human network of
specialists and practitioners ready to devote some of
their time to help solving teachers' problems would
be helpful and useful. Communication in this network
should be supported electronically as well.

RTC has to help teachers in the establishment
of international contacts for a collaborative work in
international educational projects.

Creating & stimulus for teachers and
contributing to a higher social esteem (formal and
informal) of teachers working with technology should
also be a RTC task. Encouraging and supporting
future teachers to participate in the development of
teacher and/or student-oriented materials and in the
development of courseware and educational
software could be motivating.

If RTC proves to be successful, local branches
in different geographical regions can be established.
These could be build around active and future
teachers.

information.

The development of informatics has not missed
the attention either of Bulgarian scientists nor of
Prosveta. The books published on informatics
confirm this statement.

We shall trace the publishing of textbooks and
books separately in this paper beginning with
Cybernetics and thought by Konstantin Kostov,
which was published in 1969 (1). It is a matter for
debate whether to include this book in informatics
literature but we have decided to do so since in it, for
the first time, thought is discussed as an object of
management. Seven years after the subject
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Programming was included in the curricula for the
mathematical classes in some schools and
mathematical schools in 1974 Algorithms and Their
Preparation for Machine Realisation (2) by Miroslav
lvanchev was published. The book was addressed
mainly to teachers of informatics, because until that
time a textbook had not been published. The book
inciuded short preface on the theory of algorithms
and an elementary idea of machine languages and
description of FORTRAN IV was presented. The
examples of algorithms were related to the already
studied material in algebra, geometry and numerical
methods.

In 1978 four books were published on
informatics. These were among the first books
addressed specifically to students in Buigaria. The
first of them was Elementary Knowledge of
Cybernetics (3) by T. Boyanov. It was addressed to
a wider circle of readers - these eager to learn could
become acquainted with terms like information, its
measurement, information structures, algorithms and
management.

The second book was Algorithms (4), written
by P. Barnev and P. Azalov. General information
about algorithms and their presentation through
block diagrams was given in the book, and a number
of concrete algorithms connected with funny
questions and serious problems.

The principal construction of computers was
presented in the third book published in 1978 called
Mathematical Bases of Computers (5) by Hiristo
Hitov. This book was addressed to students and
treated historical information, elements from the
Boolean algebra, and the presentation of data in
computers.

The last book, published in 1978 Information
and Management (6) written by P. Barnev, was
addressed to teachers. The meaningful terms
information and management are explained in it.

The coming of information systems as helpers
in all spheres of life was the reason in 1981 why A.
Radensky’s Information Systems (7) was published.
it explained the essence of information systems
using examples, and then discusses database
management systems through which they are
realised.

The book Algorithms and  Algorithmic
Computing (8) by D. Skordev as one of the series for
students Alef was published in 1981. Some basic
ideas from a relatively new field of mathematics - the
theory of algorithms are discussed in the book. it
tries to express in a simple way these ideas to
students.

For teachers, who know the classic parts of
elementary mathematics and wish to know the
fundamentals of programming in 1983, a second
book by A. Radensky Mathematics and
Programming (9) was published. It shows the
connection between some traditional methods for
solving classical mathematical problems and
methods for solving problems using computers.

For students with a great interest in maths and
informatics a new series of books introduced was
Mathematics and Informatics - Extracurricular Work.
Within a period of six years, six books on informatics
were published in this series. The first book,
published in 1985, was FORTRAN in Examples and
Problems (10) by P. Azalov. By giving a number of

examples the language FORTRAN is explained.
Problems given at students’ competitions were also
included in the book. In 1885 the next book from the
same series was published, namely Coding of
Information (11) by St. Dodunekov and I. Denev. its
aim was to provide opportunities for the serious
students to get acquainted with elements from the
theory of coding. In 1986 the first Pravefs computers
(Apple-2 compatible) were produced in Bulgaria but
there was no available book for these wanting to
work with them. So the book Computer for
Beginners (12) by Morgan was translated into
Bulgarian. It offers a system for learning on Apple,
and its introduction, written by T. Boyanov,
differentiates between Pravets and Apple.

From 1986/1987 informatics began to be
studied in all schools. Students have already studied
programming at school. At that time the book
Datastructures (14) by P. Azalov and F. Zlatarova
was published. With the knowledge from that book,
students and specialists could make a qualitatively
new step towards improving programming and also
improve their style of making programs. With the
expansion of the production of computers Pravets
children also had more free access to computers
and, as usually happens, children were the first to
overcome the barrier of working with them. However,
there was no book available for children. Thus we
published the book /| Can Program at the Age of 9
(17) by P. Stanchev, which discussed an elementary
course in programming on Basic for small children.

There were schools in which children started
using computers at an early age on the Logo
language. The authors R. Nikolov and E. Sendova
have had great experience in their work with children
and they offered the book Informatics for Beginners
in 2 parts (23), (24). The ideology of the Logo
language was explained in them and ready
computer programs were used in the working up of
the themes.

In 1990 Basic in Examples and Problems (28)
by Rahnev, Garov, Gavrilov was published. The very
title of the book reflects precisely its contents. Using
it the reader learns some methods of programiming.
it includes also problems given at students’
competitions.

So far we have presented in succession
published by Prosveta dealing with questions from
informatics books which filled the vacuum existing
pecause of the lack of textbooks. But they also
served as the basis for the writing of textbooks.

Now we shall consider the textbooks publishing
for the 2 stages of the secondary comprehensive
schools.

In 1967 the subject “programming” was
included with a resolution from the Ministry of
Education in the curriculum of some mathematical
classes and mathematical schools, as we already
mentioned. Until that date no textbooks had been
published for these students. That was not an
omission on the part of the publishers as textbooks
are published only if ordered by the Ministry of
Education.

The curriculum for 1986/1987 provided for the
second school term informatics to be studied as a
separate subject. So the Ministry of Education
assigned Prosveta Publishing House to publish two
textbooks on informatics for the students in 10th and
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11th grades (15), (16) and (18), (19). These two
textbooks written by different teams of authors -
Barnev, Azalov, Dobrev, Bisterov and Angelov,
Gavrilov, Garov - with different syllabuses aimed at
teachers in informatics to enable them to choose the
appropriate textbook for their students. The textbook
by Barnev, etc. explain basic questions from
informatics illustrated by the language of Basic while
in the other textbook by Angelov, etc. programming
on Basic prevail. Students who studied using that
syllabus could choose the second stage of education
which had a different duration. For the students
studying in educative industrial schools where
informatics was taught, three textbooks were
published by Prosveta:

In 1986 Informatics for 11th Grade (Il stage)
(13) by M. Barneva and S. Stoykov; Operating
Systems (27) by A. Hachikyan, A. Rahnev and K.
Garov, Programming and Algorithmic Languages
(29) by P. Azalov (1990).

Education in 8th Grade began with new
syliabuses in 1988. These textbooks treated
elements solely from informatics. For this batch of
graduates textbooks were published in mathematics
written by two teams of authors. The first one, led by
Sendov, wrote Mathematics and Informatics in 4
parts (20), the second wrote separate textbooks in
algebra, geometry and optional maths. The two
teams used different approaches to the writing of
their textbooks. The textbooks written by Sendov,
etc., republished in 1992, contained “information
corners” which presented programs with the
language Logo and that approach continued in the
textbooks for 9th, 10th and 11th grades. The
textbooks for 8th grade in algebra by other team of
authors has elements from the language of Basic.

In 1989 textbooks by two teams were
published for 9th grade students. One by Barneyv,
Azalov, Dobrev and Bisterov, Informatics for 9th
Grade (21), treated programming by INFO
(hypothetical language), and for each example in the

lab, practice was given with a version in Basic.

The textbook was republished in 1992 with the
title of Informatics | (30). The basic examples for
programming also contained the programs in Basic
and Pascal.

The other team, led by Sendov, wrote a
textbook in informatics under the title of Mathematics
and Informatics, part |. The language of Logo was
used. The second edition of this textbook is
Informatics | - a Reference Book (31).

Two textbooks in informatics for 10th grade
students were published in 1990. They were also
written for different syllabuses. Informatics for 10th
grade - a Reference Book (25) by Barnev and
Azalov does not use any concrete language for
programming while the other textbook written by
Sendoyv, etc. again uses the language of Logo (26).

The second unrevised edition was published
under the title Informatics Il - a Reference Book (32).

The authors Barnev and Azalov of Informatics
Il had new ideas for this textbook and the Ministry of
Education ordered it to be rewritten as the main
textbook with five appendixes separately. Thus the
new textbook Informatics Il (33) by Barnev and
Azalov was published in 1993. The five appendixes
Word-processing (34) by Azalov and Zlatarova,
Database (35) by Azalov and Kouneva,
Spreadsheets (37) by Azalov and Hikov, Bureautics
(38) by Barnev, Computer Graphics (37) by Barnev,
Banchev were published in 1994.

The last textbook written by Azalov and
Zlatarova is Informatics with Pascal - a Reference
Book (39). The Ministry of Education announced a
competition for its publications. From the three
applicants Prosvefa Publishing House won the
competition and the textbook was published. We
have given a complete survey of the published by
Prosveta books and textbooks in informatics until
today. We firmly believe in our contribution to the
teaching of informatics.

APPENDIX A
List of books and textbooks in informatics published by Prosveta
No. TITLE AUTHOR/S/ YEAR OF PUBL.
1. Cybernetics and Thought Konstantin Kostov 1969
Algorithms and their Preparation for | Miroslav lvanchev 1974
Machine Realisation
3. Elementary Knowledge of Todor Boyanov 1978
Cybernetics
4. Algorithms Peter Barnev, Pavel © 11978
Azalov
5. Mathematical Bases of Computers Hristo Hitov 1978
6. Information and Management Peter Barnev 1978
7. Information System Atanas Radensky 1981
8. Algorithms and Algorithmic Dimitar Skordev 1981
Computing
9. Mathematics and Programming Atanas Radensky 1983
10. | FORTRAN in Examples and Pavel Azalov 1985
Problems
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11. Coding of Information Stephan Dodunekov, 1985
Yordan Denev
12. Computer for Beginners Morgan 1986
13. | Informatics for 11th Grade Margarita Barneva, Stoyko | 1986
/Il stage/ Stoyanov
14. Datastructures Pavel Azalov, 1987
Fanny Zlatarova
15. Informatics for 10th Grade Barnev, Azalov, Dobrev, 1987
Bisterov
16. Informatics for 10th Grade Angelov, Gavrilov, Garov 1087
17. | Can Program at the Age of 9 Peter Stanchev 1987
18. Informatics for 11th Grade Barnev, Azalov, Dobrev, 1987
Bisterov
19. Informatics for 11th Grade Angelov, Gavrilov, Garov 1987
20. Mathematics and Informatics for 8th | Sendov et al. 1988
Grade, p. I, I, 1l 1V
21. Informatics for 9th Grade Barnev, Azalov, Dobrev 1989
22. Mathematics and Informatics for 9th | Dicheva, Nikolov, Sendova | 1989
Grade, p. I, Il 1l IV
23. | Informatics for Beginners, p. | R. Nikolov, E. Sendova 1989
24. | Informatics for Beginners, p. Il R. Nikolov, E. Sendova 1989
25, Informatics for 10th Grade P. Barnev, P. Azalov 1990
26. Mathematics and Informatics Dicheva, Nikolov, Sendova | 1990
27, Operating Systems Hachikyan, Rahnev, Garov | 1990
28. Basic in Examples and Problems Rahnev, Gavrilov, 1990
29, Programming and Algorithmic Pavel Azalov 1990
Language
30. Informatics I /Il ed./ Barnev, Azalov, Dobrev 1992
31. Informatics | Dicheva, Nikolov, Sendova | 1992
32. Informatics Il Barnev, Azalov 1992
33, Informatics Il Barnev, Azalov 1993
34. Word-processing Azalov, Zlatarova 1994
35. Database Azalov, Kouneva 1994
36. | Spreadsheets Azalov, Hikov 1994
37. Computer Graphics Barnev, Banchev 1994
38. Bureautics Barnev 1994
39. Informatics with Pascal Azalov, Zlatarova 1994
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NEW INFORMATION TECHNOLOGIES (NIT)

NATIONAL REPORT OF BURUNDI

IN THE EDUCATIONAL SYSTEM OF BURUNDI

The use of information technologies in the
system of education of Burundi cannot be
considered as widespread. The situation-in this field
is close to critical, on the one hand, because of the
tack of finance, and on the other, because of
inadequate attention paid to timely application of NIT
in the educational system and all advantages they
can give to a user.

First steps in this field were made around 60s,
when tape-recorders, —compact-cassettes  for
languaue studies, slide-projectors, educational films
etc. were first used as teaching aids. But these
educational tools were not used to a full extent at
secondary schools, especially in case of Church-run
schools.

SCHOOL RADIO

In 1975 in the framework of the Program of the
Education Bureau responsible for primary schools
curricula, the Rural Schools Education Bureau
(RSBY) initiated so called School Radio with the aim

to improve a professional level of teachers and to
broadcast educational programs for school students
and general public.

The programs of school radio were started at
local broadcasting stations, at which all programs
including educational ones were made by
professional producers. At that time , they faced a lot
of problems with hard- and software.

In 1979 a decision was taken to form an
autonomous RSB-based “Regi-Studio” system for
school needs only. The project was accoplished
under UNICEF and French assistance. The
programs were produced and recorded by the RSB
and broadcasted over local channels of the National
Radio.

School Radio provides educational programs
for primary school teachers, and students through
nourishing their constant interest to the process of
learning by means of all sorts of radio-competitions.

Here is an example of School Radjo broadcasting schedule:

day time program type audience
Tuesday 3pm preparatory programs primary school students
Thursday 8pm teachers’ information teachers and parents
Friday 3pm preparatory programs primary school students
Saturday 4pm games & competitions teachers, students, public

Thursday and Thursday programs are just only
for school year period while the rest are broadcasted
even at vocation time.

Saturday competition programs are used in
primary or secondary classes as educational and
instructive simulation games.

The format of a program can vary from a
lecture-type to pure informative or containing
elements of a competition game or a reportage. The
progams can be used by teachers for enriching their
teaching experience. According to them the
programs help to prepare classes and to use
teaching aids. Any of novel teaching tool is
immediately  reflected in  broadcasting  and
incorporated into teaching process.

CURRENT PROBLEMS

- the majority of teachers are extremely busy
working at two jobs and they cannot sacrifice
classes to get time to listen to the radio;

- there is no proper feedback system; the
broadcasting producers therefore cannot use
teachers requests in later releases.

- teachers request model RSB lessons on the
subjects  which are  considered complex.
Unfortunately, radio broadcasts can reach only
auditory recepters of the audience. Radio cannot
show pictures, graphs and tables.

A possible solution could be found through use
of audio-visual tools. TV sets must be used both at

primary and secondary schools.
TV PROGRAMS

The Telecommunicaions Section of the Educa-
tion Bureau and Secondary School Program has its
own airtime on Television - half an hour a week
beginning with February 1996. This program
consists of five headings:

a). INFO '

This heading covers some urgent news items
from:

- EBSSP Directorate and other Ministerial
Departments

- EBSSP Publications

- Schoo! Administrations which can provide
interesting information on their schools

36 stories mainly about secondary school were
issued under this heading. However, after December
1992 this program ceased to exist as it covered a
problem of possible leadership change far too often.

b). “Come on, find an answer”

This heading deals with competition games for
students. Participants are asked questions relating
to general intellectual development of a child.
Winners get prizes.

¢). “Do you know?”

This heading covers specific EBSSP-based
documentary projects.

Among numerous accomplished projects were:

eBujumbura Port
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esweather forecast

ecalculations

echimp

esnakes

«COTEBU

edeaf and dumb’ programs

ehydroelectric dam

d). “Let’s talk frankly”

This heading covers some problems of school
life. Every month a new topic is chosen to be
discussed in four sessions. The first session is
normally an introductory one providing a general
presentation of the problem. The second gives a
chance to several participants to speak out their
viewpoints on the problem. The third is run with
expert participation on the issue. The fourth deals
with the letters and responses received during the
program time. Several programs on school failures,
how to learn to learn, buildings repairs, water and
hygiene, sexuality of the young, have been issued
under the heading.

e). “IRABIR”

This heading has as its aim an introduction of
trades which students can opt in the future.

Conditions of using School TV.

Environment in schools may differ. Out of the
list of 16 schools, selected at random, all 16 have TV
facilities (all in all there are 68 secondary schools, to
say nothing of colleges. 80% of them have TV sets).

3 TV are out of working condition

1 recorder is out of work

4 recorders stolen

3 schools do not receive National Padio or
Television at all

many (12) schools have a problem with
students, namely, those who watch TV take their
seats first, while the rest cannot find a seat to watch
a program. In many schools the TV center is placed
in a small room with windows overlooking the inner
yard so that the students may watch TV programs
through a window. The number of viewers may
exceed 500.

INTERNATIONAL CONCORTIUM ON DISTANCE
LEARNING TECHNOLOGIES IN FRENCH-
SPEAKING COUNTRIES - ICDLTFSC

In 1992 a distance learning project was created
by ACCT especially for Burundi.

The project is designed for transmitting French
courses for non-qualified secondary school teachers,
i.e. teachers who work and study at universities at
the same time and those who haven't been trained
to teach in French or those who haven'’t got a higher
education in teaching.

In summer 1992, university professors who
developed the distance education program and who
wished to up-date it, created an AD program for
further training of French teachers at secondary
level.

The team of teachers of French was formed to
update the program in several days. Now the

trainees can learn the materials, form their own
vision of the program and use methods of distant
training in their work. Trainees can take home the
materials, a student's guide and a questionnaire in
which they can express their opinion with further
return to ICDLTFSC.

All these undertakings are aimed at improving
the program which was subject to criticism at the
Closing Session in Bordeaux.

According to ICDLTFSC project at its advanced
stage it was planned to open a new French school.
Unfortunately, necessary documentation was not
signed on time and the crisis that later broke out in
the country made it impossible to continue
experiments in this field.

However, the development of FAD concept of
preparing materials goes on. Distance education is
supposed to be included into the process of teaching
in the nearest future.

COMPUTERS AND SOFTWARE.

We could say that the process of
computerisation had little effect on the school sector
(leaving aside Technical Schools and some
University departments),

At the Central Administration level each
separate agency (Departments, General Directorats,
Offices, Ministerial services) is equipped at least with
one computer and is using WP, LOTUS, EXCEL,
and Dbase software.

There is a re-training center in Bujumbura for
teaching office employees to use this software with
respect to their functions. There are a lot of privat
centers as well, that provide paid training in
computer science. Many office workers refered to
these services in order to learn how to use
WP/Dbase, Lotus, Windows and other software,
DIFFICULTIES OF INTRODUCING NEW
TECHNOLOGIES INTO TEACHING

- shortage of man-power that could widely
introduce NIT into teaching process;

- lack of finance for prompt introduction of NIT
into teaching process;

- problem of distant location of most rural
schools from major communications and power grid
which impede introduction of NIT into teaching;

- lack of due attention to NIT introduction into
teaching.

PARTICIPATION IN INTERNATIONAL
PROJECTS ON NIT APPLICATION

At present in Burundi there is a shortage of
professional staff participating in International
programmes on NIT application.

The participation in the Second International
Congress UNESCO will be useful to the country. We
hope to get much new and useful information on
NIT application out of international cooperation.
Burundi will consider international experience of, for
instanct, TV-education to be able to form her own
plan of applying this new leading system into
Nationa! education.

PRESENTED BY

THE MINISTRY OF HIGHER AND SECONDARY
EDUCATION AND ACADEMIC RESEARCH
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NATIONAL REPORT OF CHAD

PREFACE

Chad, as it will be illustrated in this Report, is far behind in teaching of new information
technologies. This gap is clearly observed on the levels of higher, secondary and technical education.
Among the various reasons of this situation, one should point out the political instability, that has
deorganized the country’s education system.

The stabilizing measures have certainly been undertaken, but the absence of national policy in
the informatics sphere, the lack of funds and qualified personnel still remain the main obstacles on the
way of informatics development in Chad.

Crucial steps must be taken in the shortest possible time before the situation becoms irreversible.
Probably, the channels of information transmission is the solution? Chad must find the answer shortly.

1. THE PRESENT-DAY
SITUATION

second year students of Faculties « Mathematics
and Physics» - 15 students, «Physics and
Chemistry» - 15 students, « Natural Sciences» - 50
students and for 10 students of technical Faculties.

THE NDGAMEN UNIVERSITY

The Faculty of Exact and Applied sciences

Computer facilities of this Faculty include:
1. Laboratory

- 2 IBM-compatible computers PC 80286;
- 1 IBM-compatible computer PC 80386;
-1 computer IBM PC 80286;

- 1 computer «Macintosh», classical type;
- 1 computer «Macintosh» , IICX type;

- 1 printer of Image Writer il type;

- 1 printer Epson LX-800.

2. Office of Math Department Director

- 1 computer Compaq Prolinea 486.

3. Dean’s secretariat

- 1 computer «Macintosh», classical type;
- 1 computer «Macintosh», DC 475 type;
- 1 printer of Image Writer Il type.

4. Dean’s office

- 1 computer «Macintoshy, classical type;
- 1 printer of Laser Brother type.

The curriculum offers introduction courses on MS-
DOS operation system and programming language
Turbo Pascal. The disciplines are taught by two part-
time teachers.

The project

The project of creation of informatics
department has been worked out by the Technical
College of the Orleans University for the Faculty of
exact and applied sciences.

The project's fulfillment plan:

- year ( n-2) - year (n-1): training of teaching
and operating personnel;

- year n: introduction of the first year of studies
( 15 students, 32 weeks with 15 hours per week);

- year n+1: introduction of the second year of
studies ( 10-12 students, 22 weeks with 15 hours per
week and 10 weeks for field training at an enter-

Computer laboratories are intended for the prise ).

Curriculum and teaching

hours
Discipline 1% year 2" year
Informatics 480 330
Mathematics 160 110
Management 160 110
English Language 80 55
Communication studies 80 55
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The assessment of computer classroom construction
(in French Francs without taxation)

Items Quantity Sum
Tables and chairs - 30 000,00
Micro-computers DX4100 15 135 000,00
RAM 8 Mb
HDD 420 Mb
Monitor 15Inc
Ethernet cards Ne 2000, compatible
Server Pentium 90 MHz 16Mb 1 20 000,00
HDD 2 GB
Ethernet/bus cards PCI
Monitor 15Inch
CD-ROM discs
Inverter and anti-overload device 16 32 000,00
Laser printer HP4AML 2 15 000,00
Wiring 10 000,00
Total 242 000,00

The Analysis of the business circles’ opinion on
the necessity of informatics studying has proved the
existence of demand ( though limited , but real) for
specialists in informatics of a senior technician
qualification level. According to the Survey's
conclusion, it is necessary to train highly-qualified
technicians, possessing the following skills:

- operation of complicated information network
system, that can be used simultaneously by several
people;

- provision of an access to information and data
compatibility in the system «Client-Server».

The Faculty of Law and Economics

Computer facilities of this Faculty include:

1. Laboratory
- 2 IBM-compatible computers PC 80286 ( two of
them are out of order);

- 1 dot printer (out of order).

2. Dean’s secretariat

- 1 1BM-compatible computer PC 80286;

- 1 IBM-compatible computer PC 80486:

- 1 dot printer Epson LX-800;

- 1 dot printer Epson LQ-1070 ( out of order);
- 1 printer of Laser Brother type ( out of order).

Training is available from the first to the third
year to 300 students of the «Economics»
specialization. The discipline is taught by two
teachers. The curriculum consists of:

1% year: operation system MS-DOS,
WordPerfect and Lotus;

2" year: introduction into programming
based on Turbo Pascal language;

3" year: introduction into algorithmics, Dbase
"+,

The secretariat of the Faculty of Law and
Economics uses information tools daily. But the
«Personnel control» function is not computerized in
most of the faculties of the University and this
causes mistakes and time expenses.

The Faculty of Philology and Humanities

In comparison with the others, the Faculty of

Philology and Humanities is the best equipped one
and it has the following computers for scientific
research at its disposal:

1. Linguistic Department

- 1 computer «Macintosh» LC 630;

- 1 computer «Macintosh» LC 475;

- 1 printer StylWriter Il;

- 1 printer Laser Writer 320.

2. Philological Department
- 1 computer «Macintosh» LC 320.

3. Geographic Department
- T computer «Macintosh» ( multimedia);

- 1 printer StylWriter Il

4. Geographic Department
- 1IBM -compatible PC 80486;

- 1 dot printer Epson LQ 1070.

5. Dean’s secretariat
- 11BM -compatible PC;

- 1 dot printer Epson LX 800.

With the exception of the Office Informatics
Course for post-graduates ( 16 students), this faculty
doesn’t offer any teaching courses of informatics.

Medical Faculty

Medical faculty doesn't practice the studying of
informatics course, and all the equipment ( one IBM-
compatible computer PC and a printer Epson LQ
1170 ) is used for administrative purposes.

National Institution of Humanities

The National Institution of Humanities is
equipped with one IBM-compatible computer PC and
a printer Epson LX 800, used for administrative
purposes. Though put in the curriculum, informatics
and statistics haven't been studied in this institution
because of the absence of laboratory, equipped with
the corresponding hard- and software.

Central University Library

The Central University Library and its four
divisions (Library of Exact and Applied Sciences,
Humanitarian and Philological Library, Library of Law
and Economics, Medical Library) has one IBM-
compatible computer PC and a printer for control of
their funds. In 1990, supporting the informatization
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process, the French partners granted the University
18 micro-computers, 12 printers, a large amount of
expendable material. But the lack of funds has
actually ruined the program and, though part of the
personnel has learnt the software for word
processing, it cannot be of practical usg because of
the lack of equipment.

University Administration

The University Administration possesses:

1. Rectors secretariat - 1 IBM-compatible
computer PC and 1 printer LaserJet 4M;

2. Deputy Rector's secretariat - 1 IBM-
compatible computer PC and 1 printer LX 800;

3. Chief Secretary ‘s secretariat - 1 IBM-
compatible computer PC and 1 printer Laser
Brother;

4 Personnel service - 1 IBM-compatible
computer PC and 1 printer Epson LQ 1070;

5. Bachelor training service - 1 IBM-compatible
computer PC and 1 printer Epson LQ 1070

6. Central service of school training - 1 IBM-
compatible computer PC and 1 printer Epson LQ
1070.

Computer is daily used by all the University
Administration services. The best equipped sector is
the Bachelor training service, the worst equipped -
the Central service of school training.

CENTER OF INFORMATION PROCESSING

According to the PRIMTAF project, Canada
presented 19 micro-computers, 8 printers, software
and expendable materials to the University of Chad
in 1995. A part of this equipment ( 12 IBM -
compatible computers PC, linked in the network; one
printer LaserJet 4MP; one printer DeskJet 560c; two
printers Epson LQ 1070) was transferred to the
Computer center, aimed at training as upgrading or
re-training of people, working in governmental,
mixed and private sectors.

Software of the Center of
Processing and the Ndgamen University:

o Text processing: Word 6.0, WordPerfect 5.1,
WordPerfect 6.0;

sTable editor : Excel 5.0, Lotus 1,2,3;

eDatabases: Dbase i+, Dbase 5.0, FoxPro
2.6, Clipper;

eControl: Ciel (accounting), Saari Major (
business control), Saari Major (accounting), Saari
Major (wages).

eDocumentation flow control: Texto;

oProject management: Project Bridjet Modeler,
Project Workbench, Microsoft Project;

eIntegral functions: Works 3.0;

eGraphics: Maplnfo 3.02, PowerPoint;

oStatistics: SPSS;

ePolls: Survey Pro;

eProgramming languages: Turbo Pascal, Turbo
C, Basic.

NATIONAL CENTER OF SCIENTIFIC
RESEARCHES SUPPORT (NCSRS)

At the National Center of Scientific Researches
Support every service has its own modern micro-
computer. Recently, a new computer network has
been installed in the Publishing Department. The
Manager of this Department has taken a 3 months'
training period in France.

As the consequence of the visit of one of the
Center's representatives in Dakar in May 1995,

information

NCSRS has managed to arrange for the installation
of an INTERNET provider at iis premises.
Unfortunately, the Chad's network is not linked with
the international network, though this problem is
being under discussion.

On October 27, 1995 the American delegation,
headed by the United Nations Development
Program adviser made evaluation of the situation in
Chad. They declared .about a possibility of granting
necessary equipment and linking to international
network, but the problem still remains unresolved.
By now, only several international organizations
(including the UN Development Program) are linked
with this network.

NATIONAL INSTITUTION OF PUBLIC WORKS

Curriculum of the Institution pays proper
attention to informatics. [t has the following
equipment:

- 1 IBM-compatible computer PC 80286 at
Secretariat;

- 3 IBM-compatible computers PC in the
Departments, dealing with basic training;

- 3 IBM-compatible computers PC 80486 in the
system of professional upgrading and re-training .

Possessed software: Word 5, Winword,
Autocad, Page Maker.

Project: National Institution of Public Works
expects financing for the new computer-information
center, which will be equipped with:

- 6 IBM- compatible computers PC Pentium;

- 1 drawing table of A3 type;

- 2 laser printers;

- 1 color laser printer ;

- CD-ROM Drivers.

CENTRAL SERVICES OF EDUCATION SYSTEM

The majority of the Departments of the Ministry
of Education have informatics tools at their disposal
for managing administrative problems. Some
operation services, listed below, are equipped better
then the others. '

1. Statistics Department

Facilities - 4 IBM-compatible computers PC

Software - Word 6.0, WordPerfect 5.1, Excel
5.1, Lotus 1,2,3, Dbase V.

2.Evaluation and Control  Department
(evaluates and controls the qualification level of
teachers and the extent of students’ knowledge).

Facilities - 3 IBM-compatible computers PC, 3
laser printer, 2 portable computers.

Software - Word 6.0, Excel 5.1.

HIGH INSTITUTION OF PEDAGOGICAL
SCIENCES

Today , the students of the High Institution of
Pedagogical Sciences don't study informatics. The
limited micro-informatics course is organized in the
framework of the «Teachers Training» program and
the «Educational Masters Training program.

Equipment:

- for current administrative problems settling - 8
micro-computers, 1 portable computer, 1 printer.

- for teaching process - 2 micro-computers;

- for school printing facilities - 1 micro-computer

Software : Word 6.0, WordPerfect 5.1,
WordPerfect 6.0, Excel 5.1, Lotus 1,2,3, Dbase IV.

Project: furnishing of a computer class with the
equipment for teachers training.

TECHNICAL COMMERCIAL LYCEE
Informatics is not studied in the Technical
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Commercial Lycee.

Equipment: 2 computers IBM PC XT ( for the
management)

Software: WordPerfect 5.1, Lotus 1,2,3, Dbase.

Project: to purchase 20 new computers under
the program «Education - Occupational training -
Employment» . '
TECHNICAL INDUSTRIAL LYCEE

Informatics is not included in the curriculum.
Micro-computers, used by the Administration, broke
down many months ago.
FELIX EBOUE LYCEE

The Association of Students’ Parents was

2. STANDARDIZATION POLICY

There is no standardization policy for new
information technologies in Chad. However, in the
framework of the program «Education -
Occupational training - Employment», the priority is
given to the studies oriented to market needs and

3. DIFFICULTIES

Obviously, Chad is falling behind in studying
new information technologies. There can be a
number of underlying reasons:

- political instability disrrupting the whole
education system;

- low level of National Revenue compeliing the
government to settle only the most vital problems. In
the sphere of education the government can afford
to finance the minimum program, based on the
cheapest technologies;

- insufficient skills of teachers. The majority of
them haven't received proper knowledge and are
unable to estimate the advantages of new
technologies and promote their studying.

4. SUGGESTIONS

In order to narrow the growing gap, Chad has
to establish the National Body , accumulating
human, material and financial resources, for
elaboration of programs, fitting the political strategy
of the' country.

After the Congress closing it is necessary:

to arrange a national seminar on the problems
of new technologies role in education system and in
occupational training and their significance as of
Chad’s development factor;

to establish a national body promoting new
technologies studying and their introduction into
companies’ and government bodies’ activity.

All the measures, that should be taken, can be
divided into the main groups:

Step 1

- analysis of the present situation;

- elaboration of a general plan;

- evaluation of needs;

- making out an operation graph.

Step2

planning to buy two micro-computers in the school
year 1995/96.

The acquaintance with the role of informatics in.
large organizations of the Capital gives no hope that
the situation in provincial lycees and colleges may
be better. With state education system failing to
provide informatics studies, there are private schools
that include informatics courses ( mostly for settling
administrative problems) in their curricula. The
largest of them are the Center of Occupational
Training and Upgrading at the Ndgamen Chamber of
Commerce and the High Management Institution.

employment. As informatics is thought to be a
necessary field of knowledge, one should expect the
standardization policy to be worked out in a short
time.

-difficulties with the uninterrupted electricity
supply which is, by the way , the most expensive in
the world. Numerous unexpected disconnections
cause the loss of time and data and break
computers down;

- absence of well-equipped technical services.
Computer's breakdown is known to be a
catastrophe.

These factors themselves don't explain the
gap. The weak political will at the national level
should be added to the list. Otherwise, it is
impossible to understand the absence of informatics
courses in curricula of the most prestigious colleges
of the country.

- teachers training;
- working out teaching programs;

- promoting informatics studies in the
University;

- executing experimental programs

Step 3

-inclusion of new information technologies
studies in secondary technical and occupational
education

Step 4

- inclusion of new information technologies
studies in secondary education system.

Naturally, studying new information
technologies can’t be successful without changes in
the professional sphere. But this process requires
favorable environment for application of informatics
in all spheres of life. This purpose can be achieved
with the help of seminars and upgrading and re-
training programs.

NATIONAL COMMISSION OF CHAD FOR UNESCO
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1. INTRODUCTION

NATIONAL REPORT OF CHILE

The given report presents the major results of the Enlaces Project second year official
implementation (Enlaces Interconnection). La Frontera University is responsible for the project
development for the 4-year period since March 1993 in Araucania area and in lesser degree
in other regions. The Enlaces project in the capital district is being coordinated by the Pope

Catholic University of Chile.

Main objective of the Enlaces Project is to
organise a net of educational centers for studying
contents, costs, positive and negative sides of
initiatives in the field of Educational Informatics. The
Project includes the evaluation methods for its
results and is aimed at defining the part of computer
technologies and telecommunications for municipal
schools, especially, in state funded, which do not
possess oflarge budget.

By December 1994 there were 81 centers and
19 establishments in the network. Major part of them
are situated in the 9th District including Angol,
Vilcun, Lautaro, Temuco, Pitrufcen, Viliarica, Freire
and Gorbea. The project base was yet enlarged due
to agreements with Concepcion University and Los
Lagos University in Osorno. These educational
establishments and subnets in Santiago (Pope
Catholic University), in Viliarica (the same) and in
Angol (La Frontera University) enable setting of the
basis for future decentralized growth. There are
already three rural schools involved, two of them
operating with mobile phones and one directly with
radio.

The Net covers schools as a result of projects’
tenders and it depends upon the equipment
available and switch-in possibilities. Municipal and
subsidized schools constituent the majority on the
net. They recieve hardware equipment from the

2. BASIC
POSITIONS

The Enlaces Project is a part of the MECE
program with the Ministry of Education. It is an
experimental one and its objectives are to evaluate
the role, costs, negative and positive sides of
computer use and telecommunications at schools.
There are three major factors to dominate it:

- Chile Education System

- Learning Technologies
experience in Chile and in the world

- Achievements and Tendencies in Information
Technologies and Telecommunication development.

The analysis of these factors and the

Implementation

Ministry of Education: 3 computers, 1 printer, 1
modem and 1 CD-ROM and software (educational
programs, La Plaza); have the possibility to teach
their staff and recieve Enlaces support. Other funded
schools can join the net as a result of projects’
tenders while Enlaces provide software, teaching
and net support. Private schools can obtain partially
software and partially net support.

La Plaza program inside Enlaces teaches the
use of computer both for learning programs and for
communications (local, metropolitan, wide-area and
international ones), for participation in educational
projects, for finding and sending information in the
net.

Right now, the experience gained shows that
computer technologies should be introduced at
schools paying special attention to the work with
teachers and to the special features of every school,
its situation, priorities, basic activities at the moment
of technology installation. The succes of the project
is basically achieved due to the job done by teaching
staff and school principals of the schools involved in
the net. The strategy of support, learning, continuous
help, staff meeting, document procedures were
designed for teachers. And that made technology
implementation easier for many schools and enable
the use of computer in administrative management.

experience gained during the project development
determined the definition of principles on which the
Project should be based:

Informatics is a means, an instrument easy to
use and to serve to teachers, other educators and
students. That is to say that learning computer use
should not be for the sake of learning only and
should not become the restricted area “for experts
only”.

People have the leading part in education:
students, teachers, administrators and not
machines. Even the most powerful and perfect
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computer is yet an instrument of support for the
educational projects where people are involved.
That's why we are armed at organizing a computer
laboratory in every school where both students and
teachers could work over different subjects and
different projects, instead of providing every student
with a computer.

Educational objectives of a school should
define the use of a computer in it. As well as, the
social and cultural grounds and geographic location
should do. There are no common prescriptions for
every school but there is a possibility of knowledge
and experience exchange which can be modified
and suit a special case.

New technologies and telecommunication bring
new roles for hardware and software:

Pedagogic: support instrument and didactic
material for teachers and students; motivation
instrument to develop linguistic, communication,
mental and art abilities and skills.

Social and Professional: personal contacts and
experience exchange between teachers and
students; widening life vision of students.

Administrative Support. important element in
modernization and acceleration of a school
administration process; education administration
support.

The presence of a computer at school cannot
serve as a guarrantee of learning effect.
Internationally the hopes of the 80° for the learning
effect of technologies failed to come true. Now we
can use the positive and negative experience of the
past and witness the gradual process beginning with
the adaptation of technology, taking it in, followed by
the creative impulse to use it. The process is very
slow - all teachers are being involved in it gradually -
so it needs long-term support. It is difficult to use this
reliable principle in developing countries because
they concentrate on equipping their schools.

The mentioned principles show the frame of
the Enlaces project development. We will go on with
the positive moments of information and
communication technologies for Chilean schools:

Equal opportunities and decentralization:
schools can join the Schools Community regardless
of location. For example, any teacher in the net has
an access to the same information as others and

3. PRIMARY
OBJECTIVES
AND TODAY’S
SITUATION

1. INTRODUCTION

Futher we give information on the project
objectives realization by January 1995.

PRIMARY OBJECTIVE 1: To organise educa-
tional net covering 100 schools and 10
establishments during the period of 1993-1997. 70
% of the net is located in Araucania, 20 % are in
Santiago and 10 % are in other regions. The network
will be based on computers, they be connected by
means of telephone or radio. The software will

participate in interschool projects on equal grounds
regardless of where he lives: in Temuco, Las
Condes, Freire or Boyeco.

Professional Growth: teachers can exchange
experience, material, succes and advice if united by
the net. They can also take part in group sessions
and discussions over different subjects issues, eg.
Spanish, Mathematics, teaching kids with learning
difficulties, History, etc.

Management development: teachers and
school principals can raise their job efficiency and
make it easier through the use of computer
technologies to keep diaries, notebooks, data bases,
to prepare materials for exams and tests, students
lists and for book-keeping.

Educational process modernization: teachers
and students can use new learning software as
didactic material. New learning programs’ quality
and quantity is improving every day. To use it we
should change the pedagogic process structure,
ways of delivery and aquiring knowledge, to
stimulate abilities and develop gifts and skills of
students.

Students demonstrate strong a wish to work
with computers: teachers can use computer to
stimulate education and to stimulate creativity.

The named positive moments have good
influence over quality of education in school system.
But we can expect informatics implementation to
bring results in a social sphere. For example:

Having got access to the technology at school
young people will bring changes to production field
and a service sphere developing those technologies.
To use technologies properly, to manipulate
information one should have a high degree of
knowledge and skills in the field which are necessary
in today’'s world. Those skills are to be developed
during school period. Eg., searching, underlinig
important things, sythesis and information providing.

Due to the fact that young people will be having
access to the world information nets for the whole of
their school life regardless of the geographical
location, their vision of the world is sure to widen. It
teaches them to contact other people of different
cultures, races, languages and interests. These
skills are important in the world where international
contacts have become necessary and usual.

provide net support for schools. The net will be open
for other schools and establishments to join if they
have necessary equipment and want to participate
with their projects.

Today’s situation: The set 100 schools are to
be on the net by March 1995, and by the end of the
year the number will be 300 schools. Now there are
81 schools 19 establishments on, including those
who joined with their own equipment. The Eniaces
net is a part of Internet that's why teachers and
students have possibilites to contact schools,
universities, libraries, discussion sites and similar
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projects around the world.

PRIMARY OBJECTIVE 2: To organise at La
Frontera University and Pope Catholic University
Educational Informatics Centres (EIC) with the right
staff, equipment and funds to support school net.
Centres should control traffic in the net, to design
and implement Learning Strategies for users and
continuos education, to support school provided
projects, to create and evaluate software, to provide
schools involved in projects with technical and
pedagogic support.

Today's situation: Now EIC at La Frontera
University is organised. It occupies 600 sg.m. The
team of feachers of various subjects, psychologists,
telecommunication engeneers, software writers,
computer designers, journalists and administration
experts work over the Enlaces Project. Also it
includes the computer centre at Pope Catholic
University at its Programming Department in
Santiago and in Viliarica. Later the University of
Concepcion (8™ District) and University of Los Lagos
(10" District) joined the net.

PRIMARY OBJECTIVE 3. To convert three
schools into experimental ones and on their basis to
implement experimental job with new technologies
and teaching and learning methods.

Today’s situation: One school in Temuco is
founded.

ACHIEVEMENTS

This project started in 1991 in several Santiago
schools and was primarily experimental. Its
objective was to evaluate the existing technologies
to research the input capabilities of telephone lines
for computer links, to settle a professional level
necessary for computer use and basic multimedia,
and also to look into ways of computer
implementation at schools. In 1991 the project
covered 3 schools in Santiago and Pope Catholic
University. In 1992 in Santiago 8 new nodes
appeared and they got stable connection with
foreign schools.

That experience confirmed the importance of
designing new implementation strategies and use of
technologies at schools. It also proved that school
educators of all levels should participate in that
process. The experiment showed that children took
in new conversational possibilities enthuasiatically,
as well as the use of learning programs and that
children should be taught minimum users skills to
use computer efficiently.

1993 saw the net growth up to 33 nodes: 17 in
Santiago and 14 in Temuco. The contacts with
foreign schools grew. Main job was to create
methods of joint use of technologies for teachers in
different schools through various interschool projects
and to modify and to widen software. And in general,
it was the task to evaluate main areas for computer
use at school.

The network grew up to 100 nodes: 81 schools
and 19 establishments. Many of them had their own
equipment.

2. MAJOR
Here is the joint table of the schools in the Districts,
showing the origin of the equipment:
District Equipment provided by Own Total number %
Ministry of Education Equipment of schools
Capital 13 7 20 24,7
6 (*) 0 5 5 6.2
g™ 4 0 4 4,9
9™ 46 6 52 64,2
TOTAL 63 18 81 100
% 77,8 % 222 % 100 %

* The 6™ District net came to life with the help
of the San Vincente Municipal Council in Tagua
Tagua community. The Council equipped all schools
of which 5 have joined the Enlaces net. Enlaces
provided them with communication software, taught
staff and students minimum computer use and
switch them in. This example can be followed by
other communities in other regions of the country.
We expect such forces to bring other schools to
Enlaces.

Establishments in the net are schools, faculties
and departments of various Universities (La Frontera
University, Pope Catholic in Santiago and Viliarica,
Concepcion with the centre in Los Anjeles, Los

Lagos University, ORT Chile, Acsis, etc.).

3. EXAMPLES FOR USE
OF LA PLAZA (THE SQUARE)
PROGRAM

The La Plaza program was designed to
possibly ease the use of computer for teachers and
students. It is a simple one and combine several
items named Post Office, Newsstand, Museum,
Culture CentreThe Square - access to the system.

We choose the image of a Square because
every student and every teacher knows it
immediately in any part of the country. This place
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doesn't evoke bad assosiations, it is an attractive
and familiar one serving as a meeting point for
community members. Also there are different
services here: banks, shops, City Hall, school,
entertainments.

3.1. Post Office

The Post Office at the Square is a e-mait office
one can have simple access to, teachers and
students can easily send and recieve messages. Its
aim is to build up informal atmosphere for first
contacts and then to create a workgroup in Culture
Centre sliding to personal contacts between
teachers and students.

Children use the Post once a week: to write
letters in different subjects, eg. looking for friends,
quizzes exchange, their pets, interests, dreams, etc.

Teachers use the post in experimental regime
because they have understood that learning
telecommunications, fooking for people of the same

views in the net would demand patience and
consume time. This is a universal phenomenon. In
developed countries the use of nets has grown
significantly though it took them several years to get
accostomed to them and to study their use. The
same picture is true for school teachers.

3.2. Newsstand

Newsstand is a window into the world of
electronic information but it changes as time goes,
as anhy paper or magazine does. It contains
electronic newspaper section (environment, sports,
for teachers only, etc.) which is being edited by
teachers and students themselves.

In Newsstand there are short stories of educa-
tional contents with sound, animation, texts
stimulating desire to read or write something. The
number of the stories grow and every school has
access to them. ‘

The most popular sections
of the electronic newspaper

Position Name Number of news in 1994
1 Thoughts 823
2 Interesting Facts 611
3 Sports 553
4 Schools 402
5 For Teachers Only 388
6 Ads 395
7 Environment 326
8 Information about the country 232
9 Information about the world 189
All those sections are of experimental in addition to those they work over programs

character. In the future schools will be able to
subscribe to them through computer as their number
grow. In this case sections can be written by
“‘agencies” (Museum, City Hall, Environmental
Protection Ministry, News Agency, Library, etc.).

3.3. Museum is an information centre where
the learning programs data is stored. Generally, it's
the easiest data base oriented for a teacher who
needs didactic materials. One can travel from
Museum to Information, to the experience exchange
section and new programs demonstration. CD-Roms
are being used since 1994. Here's a licenced
programs’ list; :

- Graulier's Multimedia Encyclopedia

- Animals (San Diego Zoo CD)

- The Language of Lyrics (music)

- A Tortoise and a Hare

- Carmen San Diego

- Decisions - Environment

- Juanito and His Magic Beans

- Earthenware in Chile

- XX" Century

- The Earth

- Lessons in Mathematics: Functions

that are difficult or impossible to buy on the market:

- Chilean Artists

- Architect’'s Workshop

- Peoples of the Earth

- Human Body

- “La Plaza” Program Manual

- NESCO: Healthy Teeth (delegated to the
Dentistry Department of La

Frontera University).

Here is the list of other programs sent to
schools:

Ctaris Works: text editor, calculator, data base,
graphic and drawing editors included

Kid Pix: drawing programm for kids

Hypercard: multimedia production

The most used-by programs for the last month
of 1994

1. Kid Pix

2. Claris Works

3. Human Body

4. Chilean Artists

5. Peoples of the Earth
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3.4. Culture Centre

Culture Centre is a meeting point for those who
realise joint projects of teachers and students from
different schools. It also helps teachers to find
colleagues of simiiar interests so they can exchange

experiences, opinions, materials and documents
(Eg. physical training instructors, professors of
English, Literature Workshops, foreign connections,
efc.).

Culture Centre and its working sectors
Here is the list of the most popular sectors
and topics with Culture Centre

Number Topic or Program Number of Messages
“ABC Teaches” 370
“Mathematicing” 325
Hallo, Chile 319
Games and Sports 293
Ecology 293
Caught in the Net 252
Square and | 236
S0OS 184
We grow happilly 176

0 Kid Pix 136
1 Claris Works 89
2 Dinamicas 83
3 Necso 70

4. EXPERTS TRAINING,
RESULTS EVALUATION,
MONITORING

1. EXPERTS
TRAINING

In 1993 Experts in schools connected recieved
the following training: three introductory lessons (one
week period) for groups of 12-15 teachers from the
same school (totalling 195) were giving the skills
necessary to work with “La Plaza”.

The Learning Strategy for teachers in 1994
seriously differed from the mentioned one because
schools were given most autonomous rights for that
matter. The number of skills to obtain grew also:
Teacher were able to study both Enlaces basic
program and Claris Works consisting of the editor,
data base, drawing program, etc. To optimize its use
teachers learned the use of archieves and the way a
hard disk works.

As the number of the involved schools grew so
does the necessity to let them solve training issues
themselves since the geography of the schools
widened and was distancing from the Project Centre
at La Frontera University. The experts were
expecting that growth... there became three times as
much schools involved... and they developed a
multimedia program with various topics and training

workshops. One has access to that program “The
Learning Square” from the Square section
“Museum”.

Together with the already published textbooks
and manuals this program was a trial basis for a
telelearning method which is expected to be as
efficient as usual learning methods. We shouid
mention that teachers could us it as they believe it
necessary, at every school.

The next step to bring new members to the net
was its administrative decentralisation. It is expected
that as the number of members will grow, assistance
to most far situated and worst equipped schools is
getting more and more complicated. To escape this
supposed problem and to test the more reliable and
more flexible system of the net widening it was
agreed that: The Chilean Pope Catholic University in
Viliarica would take control over Subcomponent 1 of
the net (where they serve 6 schools); La Frontera
University in Malieco would take Subcomponent 2 (5
schools in Angol and 1 in Collipulli. The same
agreement was signed with the Concepcion
University in Los Anjeles to work with 4 schools.

There is the following work plan for the
teachers of the schools in the said subnets which
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joined the project in the third semester (village
schools near Temuco: Lautaro, Freire and others).
The 1* stage consisted of:

Learning how La Plaza works, including basic
elements of equipment functions. At this stage
teachers were to study in groups of 3-5 persons
(from 4 to 6 weeks) at least once a week until they
would be able to deal with the “Learning Square”
tasks properly. The subnet coordinators evaluate the
results of learning for each teacher individually. He
(she) is tested according to the 30-point “La Plaza”
user list.

The 2° stage consisted of Learning how to use
an operational system, archieves and a hard disk.

Again at this stage of 4 to 6 weeks teachers were to
work in groups with an interactive self learning

. system and textbooks to match. Effiency evaluation

was practice-based and was carried out when a
teacher felt himself (herself) ready.

The 3% and the last stage consisted of Learning
how to use Claris Works and Kid Pix programs. The
learning program was “Claris Works Help” with a
textbook included. In some cases “Additional Manual
on Claris Works” was used. The efficiency
evaluation was carried by practice-based methods
when the teachers feit themselves experienced
enough.

Total number of the teachers involved
(see Table)

Sub-Net Stage 1 Stage 2 Stage 3 Total number
» Santiago 86 43 33 162
s Angol 138 67 55 260
¢ Viliarica 103 54 50 207
communities
e Los Anjeles 57 7 7 71
Totaling 499 189 155 843

Deminishing number of participants by the end
of the stages can be explained by the fact that the
First Stage was not completed in time. The learning
period in many schools took twice as much time as
was supposed either because of the lack of lateral
control or because of the difficulties at the spot.
Having learnt the use of La Plaza most teacher
didn’t believe it necessary to master the knowledge
about other operational programs. There was yet
another stopper: the working plan was not covering
all teachers who needed computer in everyday use.

Workshops

This year mastered one more learning field:
workshops for detailed study of instruments and
specific technologies. Example number one: “Use
and management of Claris Works and Kid Pix
programs”. This program was proposed by Viliarica
subnet coordinators during winter holiday. 37
teachers studied it.

13 seminars course made serious impact into
learning. Those seminars were presented For the
First National Congress on Informatics and Educa-
tional Nets ENRED 95 which took place on 6, 7, 8 of
October. The total number of participants in the
seminars were 437 teachers. Seminars were
followed by lectures by foreign and Chilean experts.
All the delegates from the schools in the net had
possibilities to meet each other and share
experience. There were 550 delegates.

Many Informatics Programs’ Coordinators saw
the success of the seminars and offered their own

developments for schools. That raised the Congress’
efficiency very much. We noted the learning
developments popularity so we set to produce
Educational Workshops in 1995 aimed at: a)
answering schools’ demand and developing supply;
b) founding experimental secondary colleges with
coordinated teaching beginning March 1995,

In addition it was decided to organise school
journalistic societies for school teachers at Temuco
and to organise seminars from one to two days
depending upon the needs of teachers from the
schools in the net.

2. EVALUATION

The job done in these two years let us evaluate
the project efficiency in the field of school education.

For this matter an evaluation system was
developed which cover wide range of marks. Though
we didn't hope that it could be efficient in every field
we began wide-aspect evaluation. We draw a
primary picture of these aspects in the schools in the
net and then we tested each school thouroughly
comparing them to the primary picture.

We included in the evaluation such factors like
territory, population, school level. Here are aspects
we have evaluated up now.

1993 Primary pictures in 12 schools in Temuco
and 6 schools in Santiago

1. Testing 1800 children in these schools
participating in the project according to the foliowing
characteristics:
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Creative activity (speed, flexibilty and
originality in product making). Development of
learning levels. Level of comprehension when
reading. Group interactivity (towards the task and
with other pupils). Self evaluation according to
Jearning tasks. Controls were set on intellectual
levels and serious learning deviations.

2. Testing 207 teachers according to the
following characteristics:

Mentor's role appreciation by teachers
Learning objectives appreciation, appreciation of
Learning process and school climate.

Levels of success, autonomy, fixed behavior,
selfevaluation and efficiency.

Teaching styles types: professional, initiative,
paternalistic and selfmaking.

3. Testing 1200 parents and guardians of the
children involved in the project according to the
following characteristics: diligence, statisfaction with
school, evaluation and activeness.

1994 Comparison to the Primary picture 1 and
number growth.

Primary picture 1 was drawn in 6 schools in
Viliarica, 5 school of Angol, 3 of Los Anjeles (8‘h
District), 7 of Santiago (one specialized school and
one school for children with Dawn Syndrome) and in
one school in Temuco (rural one). The testing
positions were the same. The respondents included:

- 3000 students
- 450 teachers
- 2000 parents

To compare it with the Primary Picture we
tested the same people we had tested in 1993. The
information is being processed. We already have
primary results for characteristics, like reading

5. PLANS

1. NET DEVELOPMENT
BY THE SCHOOLS
WITH OWN EQUIPMENT

We regularly develop choice strategy,
development, motivation, implementation of software
that can be copied for schools, especially for those
involved in the Enlaces project. At the same time
new achievements in telecommunication
technologies and new programs developments are
used to widen the net bandwidth.

One most important moment in the net growth
is to integrate schools or establishments with their
own equipment. The simplified version of La Plazais
designed (colorless, soundless and no video) for
that, but one can join the net and exchange ideas,
news, experience (as text files).

2. Switching of other establishments to the net.

Establishments (schools, universities,
Technical Training Centres, private persons, etc.)
who wish to join the net (with money, equipment,
place, lines) should remember the following:

a) Software and hardware

In 1995 Enlaces have “La Plaza” program with
communication capabilities and multimedia learning

comprehension where we can expect changes in the
direction of thought. But we are looking for the
results from the schools that joined the project later
to make sure changes take place because of
Enlaces.

3. REVIEWS

Polls were being held regularly in schools to
have quick and exact answers to questions about
the use of technology.

In 1994 teachers from schools in the net in
Temuco were polled. Here are its results. The left
diagram shows the use of computers and software in
learning process: 1% bad, 48 % good, 51 % very
good. The right diagram shows improvement in
contact with students: 19 % more or less, 76 %
significantly, 5 % not much.

Page 14. In the upper left corner:

The use of communication instruments in the
educational process: 14 % more or less, 3 % not
much, 83 % much.

In the upper right corner:

How much can it damage learning process if
the net will be switched off:

12 % not very much, 3 % not much, 71 % very
much.

In the middle to the left: computer

The monitoring gave the full picture of how
often Museum, Square, Culture Centre, Newsstand
are visited.

Here is the graphic showing the traffic
monitoring. Decisions over the net software, time to
visit schools due to the schedule, etc., are taken on
its basis.

Weekly schedule of a secondary school in
Temuco.

materials. One should possess an Apple Macintosh
8/180 computer with a 14" colour display or PC with
Windows since March 1995 to use these programs.

The Enlaces Project has software for DOS
Environment. 17 enables net access and let you
send text files only. This version services older PCs
AC, XT with monochrome displays without hard disk
and minimum memory.

We can add that an establishment can use
other  Internet-compatible  software  (Eudora,
MacWeb, etc.).

2. NET MEMBERS

Possibilities and Obligations

To join the Enlaces net an establishment
should:

Send a request for membership. The net
reserves are limited so they will consider the request
judging by a school's capabilitiy to switch in to the
Internet, its readiness to take some obligations and
its real abilities to support Enlaces. At the talks the
Enlaces management and the school
principle/owner should sign agrement describing the
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project contents, which a school would like to realise
due to Enlaces, the ways it would be carried out,
human and material resources for it.

Switch-in. It would be better for school to be
located in the Enlaces contact zone: that is since
1995 all the phone-connected places in the 9"
District, some Capital District communities, Los
Anjeles, Concepcion, Osorno. Place out the contact
zone can join Enlaces though the closest Internet
node (one should turn for help to the University close
to his place). In 1995 we expect to widen the
Enlaces’ cover zone after the support centres are

on.

The equipment that the establishment own
(modem, computer, software) should be compatible
with the one of the Enlaces net (Internet standard
switch software, own programs or “La Plaza”).

An establishment should be able to pay
expences and costs including those of internet.

We advise all potential members to get in
touch with our coordinators before purchasing
equipment. You can keep connection with us in
Internet, our address: enlaces - ufro@ enlaces.
ufro.cl

MINISTRY OF EDUCATION
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NATIONAL REPORT OF CHINA

EDUCATION TECHNOLOGIES IN CHINA

INTRODUCTION

China has a territory of 9.6 million km, a popu
regions and 517 cities. In recent years she has achieved great growth in
Chinese government has all along paid attention to the promotion of
undertakings and raised the slogan of bringing prosperity to the natio
technology. "The National Program of Educational Reform and Development”

fation of 1.1 billion and 30 provinces/autonomous
her national economy. The
cultural and educational
n through science and
was published in 1993,

designing a blueprint for a system of education with Chinese socialist characteristics. In this document
the development and utilization of educational technology are stressed.

From the perspective of social progress throughout history,
mainstay of a nation, and that educatio

level of education in China has

make the best use of the limited resources of education and the latest
highly qualified personnel as soonest and as numeri

it is evident that education is the
n is the very foundation of economic growth. The relatively low

seriously hampered the advance of China's modernization. How to

problem confronting education in China.

THE EXISTING EDUCATIONAL SYSTEM IN CHINA
is indicated in Tables 1 - 4, as follows:

educational technology to train
cally the largest as we can — this is the major

Table 1.
Basic Education
Number of Schools Number of Students
Elementary Schools 700,000 124,210,000
Ordinary Junior Middle Schools 68,415 40,822,000
Professional Junior Middle Schools 1,582 562,400
Special Schools for disabled children 1,123 168,600
‘ Table 2.
Professional/Technical Education
Number of Schools Number of Students
General Technical Middle School 3,964 2,820,300
Professional High School 8,403 3,063,500
Technical Middle School 4,447 1,716,700
Table 3.
General Higher Education
Number of Schools Number of Students
Ordinary Higher Education 1,065 2,535,500 BS/BA
88,800 MS/MA
17,600 Ph.D
Table 4.
Adult Education
Number of Schools Number of Students
Adult Higher Education 1,183 1,862,900
Adult Training Middle School 4,783 2,067,600
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This educational structure is basically adapted
to the demand for personnel at different levels to
secure social advance in China. However, in respect
of the quality of personnel, there still exists a
considerable gap between our education and the
first-rate  education in the world. Numerically
speaking, the personnel we can train, as shown in
the above Tables, fall far short of the amount
needed for our social advance.

The development of science and technology,
especially that of information technology, has
created the possibility of improving the conditions of
education in China. The present paper will introduce,
mainly in two aspects, the current situation of
educational information technology in China and its
prospective developments.

THE STRUCTURE OF EDUCATIONAL
TECHNOLOGY IN CHINA

(including its subdivisions) is as follows:

(1) The audio-visual education centers in
higher education institutions and
professions/industries, which help spread educa-
tional technology among the respective institutions
or professions.

(2) The local audio-visual centers (AVCs),
headed by the National Audio-Visual Center of
China (NAVCC) which help spread educational
technology among the primary and secondary
schools throughout the country.

(3) The local radio-television universities,
headed by the Central Radio-Television University,
which undertake, chiefly through the nationwide TV
networks, formal-schooling education and education
without academic credentials of various Kkinds
throughout the country.

{(4) The agricultural radio-television schools set
up by the Ministry of Agriculture, which undertake
education in rural areas in agricultural techniques in
the form of technical secondary schools with
academic credentials.

(5) The network of educational TV stations,
headed by the China Education Television (CETV),
which render television-broadcast service for the
above-mentioned various forms of education.

(6) The China Education and Research

Network (CERNET), which provides the means of .

academic  exchange, both domestic  and
international, in the service of teaching and research
at key universities in China. |

Education with Audio-Visual Aids

The Chinese government has paid great
attention to the utilization of modern means of
instruction in primary and secondary schools as well
as in regular HEls. In order to popularize the use of
audio-visual aids in primary and secondary schoals,
the National Audio-Visual Center of China and many
local audio-visual centers (AVCs) have been
established. According to available data, among the
resources processed by these facilities are 2 billion
frames of projector slides, 8 million hours of sound
recordings, 8 million hours of video materials, in
addition to a number of educational films (or film
strips), and a collection of compact discs (including
VCD and CD-ROM) and a collection of software
used for CAIl. Through the cooperation between the
NAVCC and AVCs at various levels and the audio-
visual education centers and AV classrooms of

various educational institutions, remarkable progress
has been made in applying modem media to
classroom education provided in schools of all kinds.
Moreover, progress has been achieved through
relevant instructional design renewal of educational
concepts and reforms for the enhancement of the
efficacy of teaching, the optimization of teaching
process, and other efforts to realize the goal of
modernizing school education.

Education Television

As China is a developing country with a vast
territory and a large population, in the education
sector, besides doing a good-job of running regular
educational institutions at various levels with their
programs delivered essentially by face-to-face
tuition, efforts have been made to develop distance
education through the utilization of modem means of
instruction so as to effectively expand the scale of
educational provision and create opportunities for
more people to receive lifelong education.

As early as 1960, when black-and-white
television sets just began to enter the homes of
China's common people, radio and television
universities (RTVUs) were established in such
metropolitan cities as Beijing and Shanghai. With the
advent of a new era of reform and opening up in
China and concomitant with the formation of
microwave television networks established in various
regions of China, the Central Radio and Television
University (CRTVU) was established in China in
early 1979. In 1980, the Agricultural Radio and
Television Institute (ARTVI) oriented to audiences
and viewers in the countryside was established. With
the commission of a satellite-transmitted educational
TV channel, China Television Teachers College
(CTVTC) was established in 1986 conducting
service training of primary and secondary school
teachers. China Liaoyuan Radio and Television
School (CLRTVS) was established in 1990 providing
programs of rural practical techniques oriented to the
needs of rural developments. Thus, a multi-
dimensional and highly diversified new framework of
distance education has gradually taken shape in
China over the years.

At present, the complex system of China's
RTVU's is composed of the CRTVU (comprising also
CTVTC and CLRTVS), 44 provincial-level RTVUs,
696 local branches of RTVUs, and over 1,600
county (or urban district-level working stations of
RTVUs.

On the other hand, the Chinese government
has invested in developing a network of satellite-
transmitted educational TV programs. This network
comprises China Education Television (CETV),
which has at its disposal three satellite TV channels
and a decimeter TV channel serving the needs of
the Beijing area, 10 provincial-level educational TV
stations and covering 1,000 relay stations, and over
10,000 satellite ground receivers. Besides, the cable
television services in more than 200 cities have
taken part in replaying the programs of CETV.
Through the integration of these two networks, a
wide-ranging network of distance education covering
both urban and rural areas has taken shape in
China.

By 1994 a cumulative total of 1,778,000
students had graduated from 359 subdegree (short-
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cycle higher education) level programs (specialties)
offered by the RTVUs throughout the country in
diverse fields of science, engineering, agriculture
and medicine; the humanities, economics, political
science and law; and fine arts, physical education,
and teacher education, accounting for 14.74% of the
total output of graduates of all regular and adult HEIs
of the nation in the same period. Besides, 3000,000
have successfully completed specialized secondary
school programs provided by the RTVUs.

1,006,000 have graduated from the programs
offered by ARTVI. The development of distance
education in China has contributed a great deal to
the formation of a new educational framework in
China, to the renewal of educational concepts, to the
improvement of teaching methods, to the expansion
of educational provision, and to the improvement of
educational structure, and to the modernization of
education.

Computer Networks

China's economy has been growing very fast in
recent years and China is becoming more and more
open to the outside world. At the same time, the
construction of the global information infrastructure
has become a world trend. The Chinese government
is promoting the construction of the China
Information Infrastructure (Cli), with the Internet
connection forming one of the major concerns.

in December 1993, the China Education and
Research Network (CERNET) project started to be
planned. It is the first nation-wide education and
research computer network in China. The CERNET
project is funded by the Chinese government and
directly managed by the Chinese State Education
Commission. CERNET will connect all the
universities and institutes in China in the near future
and will connect high schools, middle schools,

to the global Internet and will become a major part of
the Chinese Internet community.

The main objective of the CERNET project is to
estaplish a nation-wide education and research
network infrastructure to support education and
research in and among universities, institutes and
schools in China using the up-to-date
telecommunication and computer techniques. Its
specific aims are as follows:

(1) Establish a nationwide backbone which
connects eight regional networks and connect them
to the global Internet.

(2) Set up a national network center.

(3) Set up ten regional network nodes.

(4) Adopt TCP/IP as the network protocol and
establish network management systems.

(5) Provide Internet applications and develop
China's information resources and applications.

CERNET has a three-layer hierarchy (the
nation-wide backbone, regional networks and
campus networks). The CERNET national backbone
uses Digital Data Network (leased line) offered by
China's Ministry of Post and Telecommunication
(MPT). It forms a multiple ring topology and it has an
international link connected to the Internet in the
United States. Links to Hong Kong and Germany will
be installed in the near future.

CERNET finished its first phase of
implementation in December 1995. Currently, there
are more than 100 universities connected to
CERNET from all provinces and regions except
Tibet. The regional distribution of these universities
and the corresponding IP blocks (CIDR) are shown
in Table 5. It is clear that the internet development in
coast areas is much faster than remote areas in
China, the former having

enjoyed much faster economic growth. This

primary schools and other education and research indicates ~ the correlation  between  Internet
entities by the end of this century. CERNET will link development and economical development.
Table 5.
CERNET Current Connectivity

Region # of Univ. # of conn. IP Block
e Beijing 191 10 202.112/15,
101.204/14,
162.105/16,
166.111/16
Shanghai 153 10 202.120/15
Nanjing 156 23 202.119/16,
202.194/15,

202.38.64/19

Xi'an 100 12 202.117/16,
202.200/15
Guangzhou 74 17 202.116/16,
202.192/15,

202.38.192/18
Wuhan 166 16 202.114/16,
202.196/15
Chengdu 113 9 202.115/16,
202.202/15
Shenyang 147 11 202.118/16,
202.198/15
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CERNET is a nation-wide education and
research network in China. CERNET has very rich
information resources about China both in English
and in Chinese. The starting point of CERNET
information is www.edu.cn.

The CERNET information resources fall into 6
categories.

©)) University information. In general, it
contains university history, departments, courses
and related information.

(2) Information concerning
technical/specialized topics. For example, China's
stamp collection, ancient Chinese poems, China's
water resources, mines and treasure, Chinese law
database, universities equipment database. Such
information is provided by experts in the specific
fields concerned.

(3) Information concerning international sport
events. For example, the 43th World Ping-Pong
Championship, the 95 Asia College Student
Championship, 3rd City Championship and so on.

(4) Hot topics for the general public. For
example. Silk Road tourist, Cantonese food recipe
and Chinese folk arts.

(5) Libraries with html interface. For example
Tsinghua University Library and Peking University
Library.

(6) Electronic magazines. China's Scholars
Abroad. Mirror sites.

(7) Mirror sites.

Although CERNET has so far only finished its
first phase of construction, it is the most important
constituent of the information infrastructure in the top

universities in China. CERNET makes it possible for
our professors, graduate students and
undergraduate students keep track of the research
developments all over the world and communicate
with cooperators/friends at home and abroad.
CERNET also enables the outside world to know the
education system and the education reforms in
China. In addition, the digital library and remote
education projects are being carried out based on
CERNET, which is playing a more and more
important role in China's education and research.
CONCLUSION

At present, China is one of the countries, which
undergo the world's fastest development of their
national economy. Economic development makes
very high demands on education, and at the same
time affords the necessary conditions for the
improvement of educational technology. With the
advance in the construction of the global information
infrastructure, we are confronted with a tremendous
opportunity and challenge to move towards new
educational models in an information-oriented
society through making full use of the existing
facilities for audio-visual education, such as the
educational TV stations, the China Education and
Research Network etc. The policy we are ready to
adopt is to bring into play the role of the educational
TV stations throughout the country and that of the
China Education and Research Network and actively
to carry on research and development in integrating
these two means in order to satisfy the demands of
education at different levels.
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NEW INFORMATION
TECHNOLOGIES

IN EDUCATION
SYSTEM

1. PREFACE

A National report, written in the form that was
prescribed to the developing countries, can't
illustrate sufficiently enough the required points as
the scope of application of new technologies in the
country and especially in the education system is
quite narrow.

But the number of computers, used in
government offices and education facilities of
Congo, amounts to 5000 units. This makes us think
that the fulfilment of the minimal program of
informatization, which implies building up of the
National Information Computer System, will lead us
to the acquaintance with new technologies. The
International Program of Communication
Development constantly points to the drawbacks of
this sphere. Actually, the only factor that slows down
the development of this preferable sector is the lack
of investments, estimated as 1% of Gross Domestic
Product. Supporting the necessity of the rapid
development of this sphere , the developing
countries should look for other ways of settling the
problem, then those offered for the developed
states.

It is necessary to make special steps in this

2. THE STATE
OF THE PROBLEM

Information science has shaken the world
during last decade. Its rapid and constant
development has reached up the level of applied
programs in all spheres of life. The integration of
informatics and telecommunication in the 70-s was
called teleinformatics and moved the information
sector toward new area of communication.
Telematics, born by teleinformatics, is the discipline
that will be used in equipping telephone stations that
have to manage high density information flows,
transmittrd in digital signals.

At the National Administration of Post and
Communication and other information organizations

NATIONAL REPORT OF CONGO

direction by counting on regional and international
cooperation. Unfortunately , the execution of the
bilateral cooperation programs are still accompanied
by shortcomings, that form disproportion among the
African countries, especially to the south of the
Sahara. As fo Congo, the following problems
deserve particular attention:

- the present state of telecommunication
networks ( the development of networks with high
carrying capacity and usage of optical cables);

- system and parametric studying of
teleinformation networks;

- the terms of creatinig teleinformation
networks for linking to the Internet system ( working
out of protocols, interfaces, etc),

- setting up an Internet server;

- training of a sufficient number of qualified
personnel,

- popularizaton  of new information
technologies (participation in distant education
programs);

- sefting up a commission exercising an
overall control of the situation .

(radio and television of Congo) theoretical
introduction of telematics and new communications
started rather late, in the 80-s. The year of 1990 was
the beginning of their practical use in communication
and information services: the Center of Temporal
Communication (Centre  de  communication
temporelle) was put into operation at the National
Administration of Post and Communication in
Brazzaville. The point is that the problem of
popularization of informatics in Africa, and in Congo ,
in particular, was raised in 1980. That is why there
are no quantitative assessments of the informatics
and new information technologies spreading in
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education system.

Preliminary arrangements in the frameworks of
the Investigation of the process of setting up and
utilization of teleinformatics and riew information
technologies in Africa were made unsystematically.
They revealed considerable disproportion between
countries in the discussed sphere , characteristic for
the whole Southern region of Africa, especially for
the countries to the south of the Sahara.

With the Program «The Decade of Transport
and Communication in Africa» having been
unrealized, each country carried out independently
its minimum programs of the telematics and new
information products spreading.

Congo participates in the ATF/CEFT! program.
We have applied our first experience to the
«Transit» project, financed by the Business Forum of

3. THE PRESENT STATE OF
THE BACKBONE
NETWORK

Congo possesses a standard ground IVA
station, situated in Brazzaville surroundings and
directed to the Atlantic Ocean. There is also a more
updated ground digital station, assembled in 40 km
from the city Point-Noir. These two units provide an
access to international networks. Still functioning on
the base of the analogue technology, the Universal
Service Network is unable to provide rapid
information transmission. At present, the project of
setting up a digital information transmission network
has been presented and is likely to be soon placed
in operation. Today, only private networks are able
to handle massive flows of information. The
International Society of Space Communications’
network, being the base for the E-mail project
«Transity, is one of them.

Other private information networks can be
utilized (e.g. the Radiotelephone Network
(CYRTEL).

Congo shows the average dynamics of
telephone and private information networks
development: from 1990 the increase makes up 60
% for Congo and 100% - for Africa. In order to catch
up with the pace of the «communication and
information revolution», radical measures should be
taken. In particular, it is important to install an
information network, based on the telephone and
television channels of the National Administration of
Post and Communication.

Functioning of about 100 computers and other
equipment in the Commutation Centers provides
assurance that the development will grow at a rapid
pace after setting up the national teleinformation
network. This work can be originated from the
project «Technical space» that is being fulfilied by

French-speaking Countries. As a result, a special
Internet server was assembled in the Forum's head-
office in Paris. The system is furnished with the
following minimum of equipment:

- 1 micro-computer IBM 486 DX2

- 1 modem (9000 Kbps)

- 1 printer HP 550.

Thus, there was set a «SITATEX BZV
8X.STX/28» station, providing a possibility of dialog
with the whole group of correspondents. Its linking
will be temporarily carried out through the network of
the International Society of Space Communications.
The established station can serve the teaching
personnel of the M.Nguabi University as a mean of
setting up relationship with their colieagues. It will
also promote the application of new information
technologies in higher education system.

the group of experts, concluding communication
engineers, teachers and scientists. This project is
realized after placing the «SYTATEX» station into
operation in Brazzaville.

In fact, the «Technical space» project, initiated
by the National Center of Documentation, Scientific
and Technical Information, presupposes pooling
together all the existing local networks through the
dial-up telecommunication network. First of all, it
involves networks of research centers ( M. Nguabi
University) and International organizations (World
Health Organization, UN Development program,
AGRI-Congo, AGIP and others).

Our country has made use of the resources of
the General Informatics Program, offered by
UNESCO. Though our representatives took part in
several international conferences, the country didn’t
receive computer equipment for its education system
as we hadn't work out a proper project. That is why
Congo submitted the «Technical space» project to
the French-Speaking Countries’ Experts Committee
on the Problems of Telecommunications and
Information Technologies. Thus, we are entering the
«Transit» project, financed by the Business Forum of
French-Speaking Countries, which has given the
«SYTATEX» E-mail station into our disposal.

Besides this station , there is a server of the
international French-Speaking Countries’ Data Bank.
Its technical facilities include: a micro-computer
«DELL», a laser printer «Jet SL», software of
«CDS/ISIS» type. The capacity of the system is
2000 information positions, that equals to the

. capacity of all the national libraries. By the way, our

country acts as a distributor of the «CDS/ISIS»
software, belonging to the Documentation Center of
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the Regional African Office of the World Health
Organization.

The largest private companies of the country
operate tabout twenty telecommunication systems of
«L.A.N.» and «W.A.N.» types.

The installation of the «SYFED» server,
integrating the Electronic French-Speaking Network
for research and education systems seems to be
feasible. The possibilities of these projects and
networks will expand with the introduction of a new
network, elaborated by the American Firm «ATT»
and called «Africa OME: Optical African Network».

4. RECOMMENDATIONS

The main objectives of this Congress can be
formulated as follows:

- establishment of the Permanent Observing
Committee for the Program of elaboration and
carrying out of educational policies and application
of new information technologies - NIT. ( Congo
suggests a non-governmental status for this
organization);

- popularization of NIT as the preferable
instrument of progress and supporting NIT
development;

- studying the problems of effective introduction
of NIT in the developing countries;

5. CONCLUSION

It is impossible to talk about the progress of
NIT in the developing countries without analyzing the
situation in some of them. The survey is likely to be
oriented to the desire of finding both the most
successful and the most undeveloped fields. And
this process should be accompanied by passing of
technologies .

During the next stage, the analysis could
consider all aspects of the problem ( development
level, real needs from the point of view of newly

APPENDIX

The Research Program of the process of
telematics and new information products introduction
and application in Africa.

1. Telematics definition and its contents

2. New information products - toys or
necessities: an automobile radiophone,
teleconferences  ( including audio - and

teleconferences), telecopying, teletext, videotext,

As a result , the applied technology will provide
African countries with a free access to the services
and information of international data banks. Their
technical facilities amount to about 5 min computers,
linked to Internet. The «Young Africa» magazine (#
1801, July 1995) graded this event as a
«technological breakthrough».

informatisation of school management, carried
out with the help of UNESCO, and the planned
informatization of the University will lay the base for
the composing of a local network of the education
system in Congo.

- determining ratios of NIT development;

- supporting the working out of national plans of
the NIT development in the education system;

- harmonization of services and equipment
tariffs;

- providing professional training and human
resources development;

- using of statistics;

- carrying out
exchange;

- participation in
organizations, related to NIT.

research and information

different International

creatd services, control over NIT development, etc.).
Such approach will make it possible to elaborate
measures, conserving and perfecting the achieved
results, to propose new rational solutions within a

“short period of time. And all these steps prove the

above mentioned thesis that the developing
countries have to look for an alternative way , than
the developed states.

Thus, the Congress shouid be more pragmatic
and should offer new forms of cooperation.

teleanswers, automated dialing systems, storage
devices, etc.

3. It is a necessity to apply telematics and new
information products to the African countries with
their development level and needs?

4. Who can be today's and tomorrow’s users
of telematics and new information products
(government bodies, companies, rural communities,
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education, medicine, agriculture, etc.)?

5. What product , based on telematics can be
suggested?

6. Political, economic, social and cultural
consequences of the presence or absence of
telematics in Africa.

7. If the large projects carried out under the
Program «The Decade of Transport and
Telecommunications in Africa» can be continued
without the fulfilment of minimum program of

telematics and new  information
development?

- If «yes», what will be the consequences?

- If «no», what will be probable and desirable
advantages

8. What kind of information popularization
policy should be carried out in Africa for promoting
the development of telematics and new information
products, adopted to Africa.

9. Conclusion.

products

PRESENTED BY

THE GENERAL DIRECTORATE OF TECHNICAL EDUCATION
AND OCCUPATIONAL TRAINING
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THE NATIONAL REPORT OF CROATIA

INFORMATION TECHNOLOGY
IN EDUCATION

ABSTRACT

Croats are an old nation who had their state
centuries ago and then have lost it. Recently they
regained it and realised their future depends, among
other things, on their ability to adopt and implement
latest information technologies in all aspects of their
lives.

In less than five years one of the best
academic and research information infrastructures
has been deployed covering the whole community
and culminating in the brand new 155 Mbps ATM
core backbone.

Croatian future plans concentrate on spreading
the infrastructure and technology into elementary
and secondary education as well as other aspects of

1. CROATIA IN GENERAL

Croatia is a Mediterranean state in central
Europe. It covers 57,000 square km of land, framed
with 2,000 km of land borders and 6,000 km of
coastline along the Adriatic sea. A special geograp-
hical beauty present 1,185 islands.

Croats inhabited Dalmatia the southmost part of
contemporary Croatia along the Adriatic sea, about 630
A.C. The first Croatian state was established in 892

alternative, additional and continuous education.

Introduction of country's leading individuals as
well as decision-makers to IT, its applications and its
consequences is considered to be one of the
priorities. Educational process and system s
considered to be the crucial importance in achieving
those goals and to have the decisive role in creating
the nation's capability to take an active role in the
future world.

In achieving those goals a number of problems
is expected: financial, social and psychological.

This paper suggests that our ability to
transform education and use it to transform the
society will determine our ability to survive at all.

AD. and its independence lasted for three centuries.
Afterwards, Croats have been a constituent nation in
various states until 1990 when Croatia declared its
independence. United Nations recognised Croatia as a
sovereign state in 1992.

Today's population of Croatia counts 4.8
million, 67.5% of which are in active age, between
15 and 64 years.

Population according to five-years age groups
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The war in ex-Yugoslavia from 1991 till Dayton Population growth was continuously decreasing
agreement in 1995, inflicted significant social since 1975 and reached its minimum at -0.2% in
changes reflecting in decrease of GNP from 24.4 1994.
billion USD in 1990 to 11.86 billion USD in 1993.
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2. EDUCATIONAL
SYSTEM
IN CROATIA

The oldest written document in Croatian
language is a monument “Bascanska ploca” from
1100, in glagolic script. First university was founded
in 1669. According to census in 1991 illiteracy in
Croatia is at 3%.

Croatian educational system is compatible with
those in most European states which enables easy
transfer of students at every level. This is often
exploited during secondary or higher education.

1985 1990 1994

Degrees from most Croatian faculties are recognised
in the world.
The educational system has four levels:

- kindergarten for ages one to seven

- primary education in duration of eight years

- secondary education in duration three to four years
- higher education in duration of three to six years

Number of education institutes, attendees
and teachers in school year 1994/95

Institutions Attendees Teachers
Kindergartens 846 74,274 5,081
Primary schools 1,936 438,461 24,091
Secondary schools 478 200,358 15,449
Vocational and technical schools 3 2660 79
Universities 61 77525 5814

The new law on education allows privately

do pay for textbooks, food and lodging although a

owned educational institutions at all levels. However,
the majority is still owned by the government and the
education is free to all citizens of Croatia. Students

part of those expenses is subsided from the state
budget.
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Population aged 15 and more years by second degree

9% 10%

2.1. PRIMARY AND SECONDARY EDUCATION

The primary and secondary education in
Croatia are free to all citizens of Croatia. Primary
education is mandatory for all kids over seven years
old.

In addition to regular forms of primary and
secondary education there are: education of children
with learning disabilities, education of adults and
primary musical and dance education.

Special education for children with learning and
other disabilities is conducted in elementary and
secondary schools for 80,000 students  using
individual instruction and special techniques.

Elementary and secondary education for adults

Elemenyary school
B Secondary school
[IUniversities,advanced schools and

arts academies
Elno schooling or uvnknown

is conducted according to special curriculum and
program of instruction, and can be pursued by
attending classes or passing examinations. The
costs of such education are borne by students
themselves or their employers or the Department of
Employment.

Ethnical and national unions and minorities
have special elementary and secondary schools or
classes.

2.2. HIGHER EDUCATION
The Croatian academic community consists of

four universities: Rijeka, Osijek, Split and Zagreb.
6,000 teachers educate 80, 000 students..

Number of students by universities
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Number of vocational and technical schools
and universities and students by science fields

Institutions Students
Natural sciences 2 3,240
Technical sciences 26 27,620
Medical sciences 4 5,760
Biotechnology 5 5,046
Social science 25 37,759
Arts 3 760

O7% @e6%

0 34%

48%

B 4%

2.3. CONTINUOUS EDUCATION

Currently there is very low demand for
continuous education. Statistics show that 48% of
participants in a survey in 1975 with about five years
of working experience attended some kind of
additional education. In 1987 this number has fallen
to only 11%. This negative trend is due to labour
laws and regulations imposed from ex-Yugoslav
regime in the seventies which obstructed and
discouraged workers to stream for better education.
Today, this number has only slightly grow to 13.7%,
mainly due to the war situation present in the country

1%

H Social science

B Natural sciences

O Technical sciences
EHMedical sciences

H Biotechnology

Arts

since its declaration of independence.

This situation is unacceptable since trends in
employment and market of working force as well as
trends in economy in general expect workers to keep
up to date with changes in their profession and
enable themselves to work in interdisciplinary areas.

Additional problem is the question of literature.
Croatian market is rather small so publications are
relatively expensive. The same is true for imported
international literature due to high transportation
costs and relatively low average incomes of citizens.
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3. THE ROLE OF MINISTRY
OF SCIENCE AND TECHNOLOGY

Ministry of Science and Technology s
organised in five departments. One of them is
Department for Information Technology. It's duties
are:

- co-ordination of development and application
of IT in all areas of public activities

- development of information system for
academic and research community

- development and maintenance of IS for the
Ministry

Definition and enforcement of Law on
Information  Activites and  other  regulatory
documents the Ministry should facilitate and co-
ordinate deployment and usage of IT in all areas of
public interest or whenever equipment, SW or
services are being purchased with money from state
budget. Application of standards is necessary in
order to ensure compatibility of people, data and
equipment.

The primary method for stimulation of
deployment of IT are pilot projects which target real-
life problems in real environment and give case
studies for similar problems. This helps non-IT
people to get the feeling of the benefits, but also
requirements of the application of IT. Pilot projects
are usually performed by academic and public
research institutes though other candidates are not
excluded.

National information systems in various areas
of human activity are increasingly gaining in
importance for everyday's life. Their compatibility,
connectibility and data interchargeability are
therefore of great importance. In addition, a small
country like Croatia has to take care on the usage of
its professionals in key areas. This all means that
not only hardware, software, applications and data
put also people need to be compatible and

4. CURRENT STATUS OF INFORMATION
TECHNOLOGY

4.1, The Internet in Croatia

The main information infrastructure of the
modern society is computer-communication network.
Today, it is quite clear that it should be some kind of
“information  super-highway” based on TCP/IP
technology.

Only five years ago it was not so obvious but it
was then when Ministry of Science and Technology
of Republic of Croatia decided that one of key
elements of Croatia’s strength in future (both social
and economical) will be it's ability to use and develop
modern computer-communication infrastructure.

Therefore, in the middle of war, in autumn 1991
the idea of Croatian Academic and Research
Network was conceived and in less than a year a
national infrastructure based on Internet technology
covering all four universities has been created and
put in operation.

Today, less than five years after, CARNet
reached each and every faculty and institute and
upgraded it's core backbone to the latest 155 Mbps

exchangeable between different national information
systems.

Thus, Ministry has adopted the policy which
requires all new systems to be built on open
operating systems platforms originating from UNIX,
mandatory use of TCP/IP protocols and international
EDI standards.

Enforcement of this policy should prevent
unnecessary development of propietary systems
requiring specialists of limited use and resulting in
closed worlds.

The main goal of the whole effort is to improve
the quality of life of every citizen.

The introduction of IT in academic and
research community is undergoing. Activities are
focused on providing necessary tools and
infrastructure which are of common importance. This
includes, but is not limited to: PC's, network nodes
(UNIX workstations), modems, office software,
programming  Jlanguages, database  systems,
scientific databases and referential information. In
order to facilitate the usage of advanced ITs, a
variety of pilot projects are being initiated. Their role
is twofold: to demonstrate the usage of IT in some
activity or process and to introduce an academic
group to team work and project management.

“Scientific Information System” also belongs to
the domain of Ministry. Its aim is to provide an
information infrastructure for preservation and
dissemination of all types of information acquired or
produced in scientific research in Croatia. The
development and deployment of system is being
centred around six thematic centres covering
specialised scientific areas and fields. It is intended
not only for better co-operation among scientists but
to facilitate co-operation of science and business, as
well,

ATM technology.

A special care has been taken not to profile the
network from information consumers point of view,
but rather to stimulate users to provide information
from the very beginning. It has been achieved by
equipping each institution with at least one network
node based on UNIX workstation and running
networked information services on it.

Thus users were able from the beginning to
supply their own information or digests to the
network.

This infrastructure was available to all
segments of Croatian society enabling contact with
latest information technology to institutions,
companies, groups and individuals.

The project did not confine itself to acquisition
of equipment and software only. Education of users
and developers, pilot and user support projects are
equally important.

Numerous pilot projects help to demonstrate
usage and importance of IT in various fields of
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human activities. The most important projects are:
the office of the President, government, Croatian
Radio and Television, travel agencies and various

Map of CARNet

medical pilots aimed at laymen, students and

professionals.
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Services provided and examples given helped
rise broader attention and thus initiate creation of IT
market. It enabled Croatian Post and
Telecommunications to start it's own Internet service
and thus open doors to commercial activities.

Although CARNet allows access to technology
and services to all citizens free of charge, it's aim is
not to substitute or compete with commercial or not-
for-profit organisations. Still, CARNet provides
services to more than 6,000 users on it's public host
and negotiates deployment of Internet access point
in public libraries in attempt to accelerate the spread
of IT usage among “ordinary” citizens.

International project “GLOBE" is being used as
a launching vehicle for penetration of IT into
elementary and secondary schools.

4.2, COMPUTERS IN CLASSROOM
AND WORKPLACE

The global trend in development of IT is
towards personalisation and closest possible

5. PROBLEMS ENCOUNTERED SO FAR

Although great efforts have been made to
supply sufficient number of PCs and other required
IT equipment to classrooms and workplaces in the
academic, research and educational community the
absolute number is still too low. Additional problem is
in the fact that the equipment is not homogenised in
the sense of age and technological level which
complicates maintenance and uniformity of
applications.

However, this is not the greatest problem.
Existing equipment should be used to it's maximum,
which is not the case. The major problem is the lack
of educational contents (products} utilising new IT. In
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approach to individual user. As a consequence it
means that users are no longer prepared to travel to
IT access point. They expect it on their desktop.

It means that every student and teacher should
have a personal computer on their desktop with
appropriate connection to global Internet. However,
it is impossible to achieve for a country like Croatia,
not only because of the huge number of units which
should be deployed. The second problem is ever
shorter living cycle of IT equipment. Five years old
PC is practically unusable.

Therefore, the number of educational
workplaces equipped with IT is too low. In average,
about 1,000 PCs enter classrooms of elementary
and secondary schools every year. The same is true
for universities and research institutes. The required
number would be about three times higher.

However, much better situation is in global
connectivity. Academic community is completely
“connected”, and process for elementary and
secondary schools is about to start.

addition there are very few contents to be used out
of regular educational process.

To achieve this is two primary factors: a
number of producers and a critical mass of skilled
and motivated teachers. And this is where the major
problem lies.

The chronical lack of money in state-funded
education prevents creation of educational software
market and competing producers. This situation is
worsened with the fact that interest for additional and
continuous education is decreasing for the past
twenty years. State policy of ex-Yugoslav regime
only discouraged individuals motivated for auto-
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education.

The lack of domestic educational material has
been substituted with the quality products from the
world market. Small Croatian market makes
translations expensive and lack of state policy
makes imports equally expensive.

All mentioned is accompanied by the general
fear of new technologies in middle and old
generations of citizens, professional and educators,
as well as in huge administrative structures.

Children and users are much faster and are on
the forefront adopting and using new lIts and they
leave far behind their teachers and administrations.

6. FUTURE IMPLEMENTATION
OF IT IN EDUCATION

The long term strategy in the field of nation-
wide introduction and implementation of IT should
take care to provide sufficient information,
presentation, reading materials and hands-on
experience to political and economical leaders and
decision-makers in general.

Specialised presentations and courses will be
organised for the members of the government,
parlament, political parties and state-owned
companies.

Case studies and real life examples of those
who faced similar problems world-wide are most
convincing methods for getting attention and trust in
IT.

This activity has to be organised on a wide
front, simultaneously attacking all fields of human
and social activities: public administration, public
heaith, education, tourism, commerce, army and
others. Likewise, this process has to include
individuals in the highest positions in hierarchy but
this mustn’t be the only focus, 1S and IM executives
and professionals need to be included as well.

For future generations it is crucial to ensure
that today’s generations of new teachers leave their
schools with knowledge, confidence and enthusiasm
about IT. However, it is important to avoid situation
in which teachers community would be divided in
two camps: those who can and those who can't.
Therefore, courses, training and textbooks need to
be prepared for older generation of teachers. In the

7. PROBLEMS EXPECTED

The problems we discuss here are problems of
educational process. The main subject in it is the
teacher. It is the basic element from which success
or failure will result. Therefore, the main problems to
be expected in Croatia are in establishment of
positive selection of new teachers, motivation and
enthusiasm. Social status and material conditions
are key elements in achieving those goals.

Croatian educational system is relatively large
and thus introduction of IT infrastructure poses a
financial and organisational problem. It is expected
that financial sources will be weak for several more
years and that several generations of equipment
deployed need to be accepted as normal operational
environment. Awareness should be kept in mind of
the consequences of this state to the applications
and educational programs.

The result is the chronical lack of acceptable use
policies and rules of behaviour in virtual world.

Fast penetration of IT in everyday’s life brings
common social problems into this new world of
electrons and photons. However, the means and
organisations that should prevent or fight them do
not follow that speed.

Therefore, aggressiveness, selfishness,
ruthlessness and misuse are sometime more visible
and annoying in electronical than in material world.
Instead of repressive and law enforcement methods,
education would be much more fruitful in making
Cyberspace a better place for living.

whole activity, a special care should be taken for the
needs of non-technical teachers.

Literature and best international educational
software need to be translated and localised for use
in national educational process. This is the easiest
way to quickly start the process. It shouid be
immediately followed with government initiatives in
production of domestic educational material.

This century has seen hundreds of thousands
Croats leaving the homeland and starting new life
elsewhere in the world. They have been driven by
economical and political forces and majority remain
outside of Croatia. Today, it is believed that as many
as 3 million people world-wide consider themselves
to be of Croatian origin. This is a great tragedy of
Croatian people, but it is also a great treasure for the
small nation.

Cultural and economical ties between diaspora
and homeland need to be intensified. IT can help in
a great deal by providing textbooks in Croatian
language, display of Croatian national and cuitural
heritage, establishing databases of economical
interest. It can help diaspora influence events within
the homeland, but also get a homeland a better
picture of needs and potential of diaspora.

Croats have been successful in selling their
potentials world-wide. IT might help them to do the
same, but this time, without selling their physical
being, i.e. emigrating.

A multitude of laws and other legal documents
need to be defined and enforced in order to create a
stable environment for development, application and
use of IT in all types of activities.

Educational system has huge role in educating
users not only in the use of IT but also in proper use
and behaviour as well as rising the awareness of
new relations such as copyright and license issues.

It is equally important to stress information
acquisition as information providing in educational
process. A great deal can be achieved by taking
information from premiere sources. However, true
results are achieved only through active co-
operation which assumes intensive sharing of own
information, i.e. information providing.

Great dynamics in IT market and economy in
general requires that technical aspects of IT be
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separated from the content, legally, financially and
administratively. The trend should be toward
decentralisation, demonopolisation and dere-
gulation.

Without government intervention it is hard to
expect faster creation of educational software
market and producers. A kind of “New DEAL" is
required in order to start things rolling.

Privacy and security issues are in the centre of
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REPORT ON THE MODERN STATE

OF NEW INFORMATION TECHNOLOGIES
IN THE EDUCATIONAL

SYSTEM OF CUBA

NATIONAL REPORT OF CUBA

The state educational system in Cuba consists of the following subsystems:

Pre-school education

Special education

Technical and professional education
Adult education

Higher education

e e e © © o

In the academic year 1986/87 a wide-range
introduction of the State Program of Educational
informatics into the national educational system
began. Since then, this program has become the
priority direction in education.

introducing informatics into education is done
on three levels:

1. State educational system.

2. System of industry-branch and territorial
institutions  for raising  qualification,  which
comprises  refresher courses for persons
employed in industry or service.

3. System of Popular Distribution, which
includes computer and electronic youth clubs,
pioneer palaces, and mass media. Various educa-
tional and entertaining actions with . unlimited
access are organized within this system.

The initial objectives of the Ministry of
Education were:

1. To familiarize pupils with computer
equipment and to cause their interest in studying
the computer.

2. To develop pupils' skills of interactive work
with the computer and peripheral devices.

3. To teach pupils basic concepts and
methods of work with information, so as they could
solve simple problems (especially in other
subjects) and apply their knowledge in various
situations.

The program was introduced on the following
levels:

General polytechnical and labor education

- in all higher education centers, where
informatics was taught as separate subject in all
departments and was included in the graduates’
diploma;

- in higher pedagogical colleges (there are 14
of them) and in the centers preparing teachers.
Informatics was included in the teaching plan (the
contents of the course differs depending on the
specialization). A new specialization called
“Informatics teacher" was introduced,

- in baccalaureate schools, where the course
of informatics is taught 3 years and includes 200
hours of lectures;

- in high school, where pupils could choose
informatics as optional subject according to the
program "Sphere of interests". Informatics was
taught two hours per week. Various methods were
used in schools in order to familiarize pupils with
computer equipment and show them the role of
computers in the society;

- in 157 primary schools by way of an
experiment intended to study possible methods
and forms of introduction computers on this level
to develop rudiments of computer using culture (in
the LOGO language) in the framework of courses
of mathematics and native language;

- in 45 specialized schools for children with
psychological deviations;

- in the centers of technical and professional
education a one-year course of informatics was
introduced for all professions (the contents of the
course depends on the profession).

To perform all that, it was necessary to fulfill
the program of investment and teachers training.

22,000 computers, both 8 and 16-bit, were
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purchased.

In the institutions included in the program,
laboratories with 11 working places on the
average were organized. The number of
laboratories depends on the number of pupils, so
as to have one computer for 2-4 pupils during the
lesson.

At the first stage, 3,500 practicing teachers
and graduates of pedagogical colleges, as well as
scientists with diploma, were promptly reshaped
into teachers of informatics. At the second stage,
training teachers of informatics in pedagogical
colleges began.

A teaching plan for training teachers of
informatics was developed, didactic concepts for
each type of education were worked out,
textbooks and activity books for each level of
education were published.

Measures for development and evaluation of
educational software were taken; this is necessary
for the further development of the program of
educational informatics.

Moreover, finances and computer equipment
for education management were allocated. This
measures were applied to the central educational
agencies, provincial educational committees, and
pedagogical colleges, with the purpose of
processing information about the level of pupils'
knowledge and about the pedagogical staff,
planning incomes, processing statistical
information, information on the number of children
attending school, etc.

We can draw the following conclusions from
the ten year experience of fulfilling this program:

1. Of all the components of the Program of
Educational informatics, preparation of the

PROSPECTS AT EACH
OF THE STAGES
OF EDUCATION

In the primary school, the number of
computer-training centers will be increased. The
main purpose is the same: to familiarize a child
with the computer world and to use informatics as
an aid in studying various subjects.

In the special education, work with children
with psychic anomalies will be continued;
informatics will be introduced into programs of
other courses in order to support the treatment the
children receive.

In the basic high school, informatics will be
introduced as a separate subject. The objective of
developing basic computer education with the use
of computer programs or software packages
remains the principal one. These programs are
intended to develop basic skills of interactive work
on personal computers, of using computers for
solving problems in other subjects and for other
needs.

On the baccalaureate level, informatics
remains a separate subject still. The main
objective is to supplement basic knowledge of

personnel is the most important for success.

2. Concerning general objectives, contents,
and didactic concepts, one could point out that:

- preparing pupils to problem solving with the
aid of computer should be the principal part of the
program;

- while teaching basic informatics, one
should include it in the contents of the school
program in order to form culture and skills of using
computer;

- taking into account what we said above,
one should make teaching via problem solution,
which is the main didactic method in teaching
informatics.

Introduction of information technologies into
education implies paying special attention to the
following problems:

- demand for information technologies;

- study of skills and needs of users of
iinformation technologies;

- social, psychological, and cultural problems
that influence wupon usage of information
technologies;

- psychology, sociology, and ethics of users
and groups of users;

- methods and techniques of transmitting
information technologies from the manufacturer to
the user;

- qualification of
information technologies;

- orientation at information service in educa-
tion;

- the necessity of working with non-standard
methods and service;

- harmonious inclusion of information
technologies into teaching plans and programs.

teachers that use

informatics with specialized software packages
and elements of programming. The result of this
should be development of skills of computer-aided
problem solving.

In the technical and professional education
the main objective is teaching applied informatics,
dependent on the specialty, and the development
of skills for solving problems that arise in industry
or service. All this should be accomplished by
teaching programming languages and skills of
using software systems.

In the preparation of informatics teachers,
the main stress will be made upon their technical
and didactic training, which will allow to raise the
level of teaching.

in other pedagogical professions, the
teaching of informatics will depend on the
character of the profession and the subject.

In colleges, systematic training of practicing
teachers will be organized basing on postgraduate
student courses.

It is also planned to create a network for the
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National Educational System; this network will be
used for distant education, accessing databases,
processing information pertaining to management
of education, exchange of software, technical, and
scientific documentation.

Concerning the obstacles to introduction of
the new technologies, we came to the following
conclusion:

DEVELOPMENT OF INFORMATICS
IN CUBAN UNIVERSITIES

UNDER THE AUSPICES

OF THE MINISTRY

OF HIGHER

EDUCATION

INTRODUCTION

The computerization program for higher
education was approved by the Cuban
Government in 1984, with the purpose of
developing and applying the strategy of
introduction computer equipment on this level of
education.

At the first stage the program was financed
centrally by the state. A major step was made
then in the direction of outlining development
prospects of national culture in informatics, and
needs of various educational services in
computerization were determined.

The ministries and organizations having the
greatest need in computerization of the educa-
tional process were included in the program.

Due to the economical crisis in the country,
in the first months of 1991 a decision was made to
decentralize the program; it was suggested that
the universities change over to self-financing. In
particular, it was decided by the Ministry of Higher
Education that under these circumstances each
university should take the responsibility for
fulfilling this program as far as its currency income
permits.

The aim of this document is to give an
account of the most important points in the history
of the computerization program for the Cuban
university system, of its present state and
prospects, and of the priorities outlined by the
Ministry of Higher Education.

1. EVALUATING

THE RESULTS OF
INTRODUCING

THE COMPUTERIZATION
PROGRAM

During the ten years that have passed since
the moment the computerization program was
outlined, significant progress was made. Further
on we name the branches in which the success is
apparent.

The main obstacle is of economic character.
The present financial restrictions did not allow to
systematically invest into new technologies for

education and specialized technical
documentation.
The Cuban program of educational

informatics is not supported by any international
program.

A. Professional education

The computerization program allowed one to
include computer literacy in plans and programs of
all disciplines, both computer oriented and those
where informatics is needed as teaching means
and/or tool.

Speaking of preparation of experts in
informatics or modern information technologies,
one should say that, as a result of intensive work,
13,000 specialists were prepared, including 2,111
experts in electronic equipment and microchips,
3,142 experts in automated control systems, 3,820
experts in telecommunication, 1,500 experts in
programming and 1,400 experts in engineering
informatics (numerical methods).

For each specialization, a plan of using
computers was developed that provided for
optimization of the educational process by
creating real situations to be analyzed during the
classes or increasing quality and exactness of
solving various problems. This plan was called
General plan for computerization of professional
education and became the main document
according to which introduction of computer
literacy into teaching programs was done.

Each program determined exactly the needs
of future specialists in computerization and
teaching plans in informatics. .We have serious
achievements in introduction of computers into the
process of training veterinarians, chemical and
mechanical engineers.

Introduction of computers allowed to add new
methods to those used by professionals in their
work, thus allowing to solve the problems that are
very hard to solve using old methods.

it should be noted also that one of the
achievements of this program is changes in the
public opinion about the necessity of introduction
the computer as essential tool for solution of many
problems. Although these changes in mentality
cannot be called universal, they should contribute
to a breakthrough which will allow the specialists
to use their professional potential more efficiently.

The computerization program contains the
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concept of final user, according to which the
classical schemes of mastering one programming
language for each separate occasion were
discarded.

The flexibility of the computerization program
allowed one to adjust software and equipment to
needs of each particular branch of knowledge and
guaranteed the steady development of
technologies.

The obvious success of the program in
developing methods of application of computers to
professional training allowed us to conclude five
years ago that we were in the avantguard of the
third world and able to compete with some of the
developed countries.

The present crisis and the stringent
economical biockade imposed on us by the United
States are the reasons for the ceasing of funding
the computerization program, which had negative
effect on the performance of the equipment and
made it 83% obsolete. All this told very negatively
on the quality of training specialists. For example,
the operating environment Windows, which
became standard as early as five years ago, can
be installed only on 27% of our computers.

B. Training professors, scientists, and
post-graduate students

Training professors and researchers is one
of the principal factors in attaining the prospects of
the computerization program. To that end, for
each discipline, the scope of knowledge and skills
in informatics required for a professor of it was
established. It is clear that efficiency of
introduction elements of programming and modern
technologies in general depends on to what extent
the professor himself has mastered the computer
and uses it in his work. This is why the shortage of
equipment has a very negative effect upon the
level of training of our professors.

Concerning  post-graduate  training  of
professors, considerable success was made in
this field, because we managed to satisfy the
needs in various branches of education,
consulting, and service of computer equipment.

We managed to have about 130 refresher
classes in informatics for users and personnel,
even though shortage of the necessary equipment
had its negative effect on this kind of activity, too.
A great number of students participated in these
classes; the equipment installed in non-university
organizations was used as well. In the framework
of this activity, 5 teacher-training programs were
accomplished (for training teachers of informatics
in general, teachers of informatics for engineers
and architects, teachers of educational
informatics, teachers of programming and of
applied programming) and one program for
training specialists in computer-aided design and
typesetting. 50 persons attended these classes.

There are also a few professions which, not
being of a purely computer character, require
some knowledge of software and computer
architecture. On the other hand, of 169
professions existing in the country, 125 (74%)
include computer literacy as one of the disciplines
in their syllabi.

An important role in training teachers,
scientists, and graduate students was played by
the Regional Center of Computer Training for
Teachers of Architecture and Engineering
(CREPIAL), which is a branch of the Jose Antonio
Echeveria Polytechical Institute and by the Center
of Informatics for Managers, which is a branch of
the Habana University. Both of these centers were
created under the auspices of UNESCO.

C. Research

An extensive use of computers is observed in
this field; it is thanks to the computers that most of
the success in the sphere of higher education was
achieved. This statement may be supported by the
fact that at the contest of projects submitted to the
Ministry of Education for financing, most of the
projects submitted imply the use of computer as
indispensable ingredient. Of course, levels of the
projects vary since the command of computer is
not the same in all the groups.

Some scientific teams regard informatics as
subject of their research, others are related
directly to development of software. Among the
teams working with applied programming, those
working upon applications of informatics to educa-
tion stand out. In 8 of 15 universities belonging to
the Ministry of Higher Education there are
research teams that actively work in the field of
educational informatics, that investigate and
develop software, programming languages,
multimedia, etc. It is a proof of their fruitful work
that 50% of works submitted to the Congress
"Informatics in Education", which took place in
Habana in March 1996 in the framework of the
Convention "Informatics in Education”, were from
our universities.

One of the methods of stimulating interest in
informatics among scientists and students is the
Students’ Computer Contests for the students of
the last five years. The number of participants of
this competition is steadily growing.

D. Management and using scientific and
technical information with the aid of
computers

The network of the Center of Scientific and
Technical Information of the Ministry of Higher
Education was created in 1972; since then and
until 1984 the organization of this network had
been improved. The finances assigned to this
network were used for the purchase of equipment
and information and for automating management
of university libraries. Since 1984 to 1989 the final
phase of creation of the network began, that is 19
centers of information (or main libraries of 15
universities of the Ministry of Higher Education)
were founded.

During this second stage, the main
investments were made into the purchase of
information, computers, copiers, laser printers, CD
ROMs, scanners, modems, and other materials
required for strengthening the network. After 1989,
one continued investing in the network, for
information was purchased and the performance
of the network was enhanced.
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At present, about 3 million copies of books,
periodicals, and other documents are stored in the
universities. This is why such services as
photocopying, computer-aided bibliographical and
context search were organized, and databases
were created. At the moment we have 300
databases that store more than a million records.
Only in 1994/95, the support service allowed to
add 77 thousand original articles to these
databases (9 articles per one professor or
researcher on the average). The network
exchange among 3,000 organizations, in which 39
university scientific journals are published, has
achieved a great scope. Several thousands of
copies of the journals, to the total cost of more
than 100 US dollars, take part in this exchange.

As an important event in the history of the
network, one should point out the creation of the
"National Server of Scientific and Technical
Information" with the REDUNIV node. This server
is situated in the Center of Scientific and
Technical Information of the Ministry of Higher
Education (the ICT/MES center), from where the
program of development of the network is directed
and coordinated. REDUNIV provides e-mail,
spreadsheets, referative, bibliographic, mixed and
control databases that were purchased or
developed in the network. All services are
supported by the database control system
CDS/ISIS, which is known as MICROSIS and has
been distributed by UNESCO.

On the other hand, the ICT/MES center
distributes the MICROSIS system in all the
country, to which end 90 courses and seminars
have been organized starting with 1995; about
1500 persons from 22 organizations attended
these courses.

One should point out that REDUNIV node
gives our universities the access to the Cuban
Academy of Sciences network via X.25 protocol,
which gives access to other national services and
to the international email via UUCP.

In spite of all these achievements, the
access to scientific and technical information with
the aid of modern technologies is extremely
difficult due to problems with equipment and to the
poor quality of national telephone lines.

E. Management of the universities

Speaking of computerization of
administrative functions in the universities, a new
tendency should be pointed out: the automated
systems are coming closer to the final user, thus
breaking the older schemes of functioning of
computer centers. The systems developed by the
Ministry of Higher Education and by the
universities themselves allowed to improve the
working discipline and to secure more efficient
administration of the universities.

The grave situation with equipment had its
negative effect both on this field of activity and on
the capabilities of the personnel specialized in
installation and service of the network in the
universities. During the last 5 years, we managed
to maintain the level of automation of
management in our university centers; in those

were developed or the base programs were
improved.

2. THE FUTURE

OF THE PROGRAM

OF COMPUTERIZATION
OF THE HIGHER
EDUCATION

IN CUBA

In November 1995, the National Commission
in Computerization of the Ministry of Higher
Education in Cuba was founded. Experts from all
the universities are members of this commission.
They decide the directions in which one should
develop the computerization program and what
parts of the program, which had been created 10
years ago, should be updated.

The measures taken indicate that the Cuban
revolutionary Government sees the strategic
importance of the computerization program for the
future development of our country and gives it a
financial support even in the present grave
economical situation.

It is certain that one should prepare such a
computerization program that will allow our
universities to make a breakthrough, that will be
realistic enough not to be so dependent on the
financial difficulties caused by the present severe
crisis. If the program is to perform badly, this will
certainly have its effect on the quality of training of
the future specialists, and the drawbacks of the
programs, with which we will have to fight, will
become clear.

One of the fundamental priorities of the
computerization program is creating the culture of
work in the computer nets and of using the
sources of scientific, engineering, administrative,
and economical information. This orientation
guarantees that our specialists will be ready to
work in the national networks and, in the nearest
future, in the Internet. This strategy will allow us
not to be overwhelmed by the avalanche of new
technologies, whose development causes
extensive exchange of information between the
developed and developing countries. We will be
also sure that our students, professors, and
scientists are ready to use these resources
adequately, by creating the true image of our
country and the Revolution in the Internet. To
achieve this end it is necessary to create
computer networks that join the maximal number
of universities and to teach the professors and
computer experts so as they could include the
new knowledge and concepts into the syilabi of all
the disciplines.

The distribution of resources in the higher
education will be based upon dividing the existing
professions into three groups; for each of these
groups, it will be indicated to what extent usage of
computers and new information technologies is a
priority for each of the disciplines in these groups.
it is obvious that the first group will consist of the
professions for which informatics is one of the
main disciplines, as well as those dependent on
the modern computer equipment.

The computerization program should make a
special stress upon ftraining specialists and

with the greater potential, their own programs
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professors, as well as graduate students. It is the
graduate students who are responsible for the
revision of all computerization programs from the
standpoint of the new technologies and for the
introduction of the revised programs. Using
computers in research will become the second
priority, taking into account the extent to which it
influences quality and efficiency of research.

The administration of the Ministry of Higher

scientific information, and modern information
technologies are intertwined in the modern world.
Creating a technological and methodological base
for the development of knowledge and skills
pertaining to the usage of this technology,
introducing its elements into the basic syllabi of
each profession, and attaining the new level of
information culture in our country are both the
main objective of the new Computerization

Education knows very well to what extent Program for Higher Education and our most
computer  technologies, telecommunications, ardent wish.
HABANA,

THE REPUBLIC OF CUBA

MINISTRY OF EDUCATION
MINISTRY OF HIGH EDUCATION

EDUCATIONAL POLICIES and NEW TECHNOLOGIES

XXX -6




PROCEEDINGS OF THE SECOND INTERNATIONAL UNESCO CONGRESS

NATIONAL REPORT OF FINLAND

EDUCATION AND INFORMATICS IN FINLAND

THE EDUCATION SYSTEM OF FINLAND

The most essential goal of the Finnish educa-
tional policy is to provide the entire population with a
high level of education. The education system is built
to offer people opportunities to proceed in different
types and channels of education according to their
own abilities and needs, regardless of their place of
residence, economic situation, sex or mother
tongue. Instruction is mainly given in Finnish or
Swedish. In Lapland it is also possible to study in
Sami language.

PRESCHOOL EDUCATION

Preschool education, which is not compulsory
in Finland, is arranged for 6-year-old children in a
day care centre or in a preschool group attached to
a comprehensive school. Annually, more than half of
the age group participates in preschool education,
some 2 % of whom is given preschool education in
comprehensive schools.

COMPULSORY
EDUCATION-COMPREHENSIVE SCHOOL

In Finland the compulsory school age begins at
seven and continues for ten years unless the person
has completed the syllabus of the comprehensive
school earlier. In general, it takes nine years to
complete the comprehensive school. It is the duty of
the local authorities to provide comprehensive
school education or other corresponding studies for
children of compulsory school age resident in their
areas. The majority of children attend to
comprehensive  school studies arranged by
municipalities. However, it is possible to study also
elsewhere, for example, in private schools, in
hospital schools or at home. Some 62000 children
start their comprehensive school education annually.
SENIOR SECONDARY SCHOOL

Senior secondary schools provide general
education and continue the basic general education
provided by comprehensive schools. Nearly 60 % of
the comprehensive school-leavers opt for upper

THE STARTING POINT IN FINLAND
IN USING NIT IN EDUCATION

Finland has a good base for development as
an information society, which benefits from modem
information technology. The network of educational
establishments is dense and there is an extensive
supply of training opportunities after comprehensive
school. About 60 percent of each age group go on to
upper secondary school. Over 80 percent of each
age group, after completing comprehensive school
or upper secondary school, go on to attend a
vocational training institution, polytechnic or
university. The supply of adult education has
increased rapidly since the 1980s.

Information is readily available to people

secondary school. The upper secondary school
terminates in a national school leaving examination,
the matriculation examination, which in 1994 was
taken by some 30 000 students. The completion of
upper secondary education and matriculation
examination give general eligibility for university
studies and vocational education intended for
matriculated students. Under certain conditions
universities may also admit students who have not
passed the matriculation examination.
VOCATIONAL EDUCATION

Basic vocational training (2-3 years) is given in
multi disciplinary or specialized vocational schools.
Higher vocational education (3-5 years) is usually
given at specialized colleges which can be entered
either after comprehensive school or (usually) after
completed secondary level studies, Apprenticeship
is provided as an alternative route to these
qualifications. Polytechnics is in Finland a new
Fachhochschule-type institution of higher vocational
education whose 3-4 year programmes lead to an
academic degree.

UNIVERSITIES

The basic university degree (candidate,
master's degree) consists of three stages and takes
5-6 years to complete.

The Finnish universities consists of 20
institutions, of which 10 are multi-faculty universities,
6 specialised universities, and 4 art academies. The
universities are located in 11 cities. The number of
university students is 135,000. The total number of
staff is 23,500, of which 7,500 are teachers.

ADULT EDUCATION

Finnish adult education can be grouped into
basic general education, basic vocational education
and liberal education. Adults are also offered the
same kind basic education - vocational, general and
higher education- as is provided for the young.

throughout Finland. The nationwide public fibrary
system has been designed according to a networked
model based on cooperation and division of
responsibilities. Every Finnish municipality maintains
a public library. In total, these public libraries have
over 2,000 service units providing services, which
are available to all citizens. About 80 percent of
public libraries have computerized library systems,
and this percentage continues to increase. Currently,
libraries use over ten different computer systems.
There are some 800 scientific libraries in
Finland and university libraries represent a central
part of this network. Unlike the situation in many
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other countries, scientific libraries in Finland are
public services and open to everyone. The joint data
network of university libraries is the backbone of the
computer systems in scientific libraries. The uniform
structure of this system makes it unique in the world.

In some sectors, the information technology
and telecommunications industry in Finland is a
world leader, and the development targets set by the
EU have already been reached. The quality of
Finnish information technology has been recognized
in OECD reports, among others. The level of
information technology employed in society and
business life is relatively high, this is also true in
some sectors of education and training.

Major improvements in information technology
and telecommunications have also taken place in
the science and research sectors, especially during

the last five years.

Scientific computing and symbolic data
processing have both solid traditions and
established positions in Finland. Internationally,
computationial science and research are at the
leading edge, and the results obtained are
transferred to companies for use in their product
development. Finnish research leads the world in
some sectors of the data processing field.

Progress in very exacting areas such as
supercomputer projects and information network
development has been made possible by effective
national cooperation and division of responsibilities
between the universities.

The number of Internet connections per capita
in Finland Us one of the highest in the world.

INFORMATION TECHNOLOGY STRATEGY FOR EDUCATION

Education and research are crucial factors for
the development of Finland as an information
society. For the citizens of such a society to prosper,
they must possess a good general education, a wide
variety of capabilities to act and solve problems, and
the professional competences and skills required by
the continuous changes inherent in a working life
based on networks.

The Finnish Ministry of Education has
published in 1995 a document on the strategies for
developing education and research in accordance
with the demands of the Information Society. The
strategies and attendant measures cover the ground
up till the year 2000. The implementation of certain
steps was begun in the current year. The main areas
of development are the following:

FROM ONE-OFF TRAINING
TO LIFELONG LEARNING

Networking methods and the changing
requirements for professional competence demand
that the education system is both flexible and
adaptable. Educational authorities and organizations
must promote networking of the education system
and create open learning environments to support
the development from "once-and-for-all" training
towards lifelong learning.  Individual  study
opportunities must be improved at all levels of
education, and study methods, teaching material, as
well as the required information services need to be
developed.

To ensure that the adoption of new teaching
methods and the use of information technology is
effective, their development and application must
become a part of the everyday activity of universities
and educational establishments.

The use of open and flexible learning methods
and teaching materials should be increased in adult
education establishments, civic and workers'
institutes, as well as in open university education.
Students should be shown how to benefit from the
use of information technology as a learning tool.

The ability of libraries and information services
to serve the public in acquiring information should be
improved. The libraries should be developed as
nodes in the open information network, and their role
in providing user support for information networks
and electronic information products should be

strengthened.
BASIC INFORMATION SOCIETY
SKILLS FOR ALL

The task of comprehensive school is to give
every girl and boy the multi-faceted basic skills and
competences required to find and manage

information and to communicate. These are
basic requirements in the information society and
are essential for further education. All levels of the
education system should support the continuous
updating of these skills.

The comprehensive school must ensure that
every pupil learns how to acquire information
independently from different sources, how to
manage and process information and how to use
information in an analytical and critical manner.

The task of the comprehensive school is to
provide every pupil with basic skills in using
information technology. Girls in particular need to be
encouraged to use information technology.

The use of information technology as a
learning tool in initial general and vocational educa-
tion should be increased as specified in the new
national criteria for curricula. Information technology
should not be taught as a separate subject, it should
be a factor that is integrated into the teaching of
other subjects.

The municipalities need to ensure that the
schools have the equipment and network facilities
necessary for teaching the basic information
technology skills. Continuing education should be
increased to guarantee that teachers and necessary
support staff possess an adequate level of
competence.

Adults must have the opportunity to learn the
basic skills of obtaining and managing information,
communicating and understanding information
technology. They must have the opportunity to
improve these skills continuously.

VOCATIONAL SKILLS IN
THE INFORMATION SOCIETY

Vocational education should provide such skills
for living in the information society that correspond to
the requirements of a networked working life, one
which is continuously changing and becoming
increasingly international.

Educational authorities and organizations
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should together ensure that the initial and continuing
education that supports the information industry is
sufficient, at the right level, and of the required
quality. A national goal should be that professional
competence in the different sectors of the
information industry in Finland is counted among the
best in the world.

The know-how of professionals in the
information industries need to be extended to meet
the diverse needs of changing job requirements. The
introduction of information technology causes
particular needs for change throughout initial and
continuing education in the fields of library and
information services.

FOCUS ON THE TEACHERS

In implementing the principle of lifelong
learning, teachers' professional skills are absolutely
essential. Teachers need not only to know how to
manage and communicate information in their own
field, they must also be able to teach methods of
obtaining and using information to enable learners to
work independently. Teachers should have the
ability to use the media necessary for open and
flexible learning and be able to modify and develop
material in ways which make it suitable for them to
use. The prerequisites and content of basic and
supplementary teacher training must be developed
to respond to these requirements.

DEVELOPMENT OF INFORMATION
PRODUCTS AND SERVICES

The availability and competitiveness of high-
quality Finnish information products serving educa-
tion and research must be guaranteed.

Using the new methods which technology
makes available, information resources need to be
made avaitable for both national and international
use. To ensure that Finnish information services
function smoothly as a part of a global electronic
library, the technological capacity and know-how
required to achieve this need to be developed.

The production, distribution and utilization of
information products published in digital form must
be increased in a variety of sectors, especially in
education and fraining, research and public
administration, and in the libraries, information
services and archives which serve these sectors.
Support is needed for Finland's emerging multimedia
production facilities and related businesses through
commissioned work and subcontract work.
RESEARCH IN THE INFORMATION SOCIETY

Developments in information technology impact
all fields of research, from basic to applied.
Nowadays, in almost all cases, information

LIMITING FACTORS

In the 1980s, substantial hardware investments
were made in schools providing general education
and in vocational institutes. At the same time,
continuing education for teachers was organized on
a large scale. In recent years, as a whole, the school
system has not kept pace with the rest of society in
terms of information technology, even though a
number of advanced regional communication
network projects are in progress and several
development projects in open and distance teaching
and multimedia materials are under way.

technology is an essential part of the research
process. The prerequisites of scientific computing,
such as adequate high-performance computing
capacity, workstation facilittes and high-speed
network connections are crucial factors in
competitive research.

Finnish universities and scientific research aim
to be at the international forefront in applying
information  technology.  Participation in  the
information technology programmes of the European
Union should be active. Finnish education and
research should be among the first to attain the
goals set by the RTJ for applying information
technology and telecommunications.

Developments toward the information society,
the application of information technology and
increased networking have far-reaching economic,
social and cultural impact that requires further
research. The focus of pedagogical research should
be on the fields of media and learning, and on the
interaction between humans and machines.
EDUCATION AND RESEARCH NETWORKS

The national information infrastructure, the
Finnish Information Highway, should be assembled
as a multi-layer, seamless system. The information
network for education, training and research will be a
part of a global open network.

The Internet and emerging standards for
broadband networks and services should provide the
foundation for the education and research
information network in Finland.

Schools and educational establishments must
be integrated with their local environment. Links
petween schools and educational establishments at
different levels and operating in different fields must
be increased, and links with community and
business life improved. The information networks
should be structured so that they support these
developments. The most effective technical way of
achieving this is based on regional networking and
cooperation.

Information network services are to be made
available to all schools and libraries. An adequate
level of service should be guaranteed to all educa-
tional establishments. Both scientific and public
libraries must be guaranteed not only adequate
facilities, but also the telecommunications links and
expertise required to utilize these effectively. Special
attention should be paid to the development of public
library information network services and to the
development of libraries as nodes in the open
information network.

The use of information technology in education
and training has also been held back by a lack of
applications. Finland is a small market and language
area, and hence production of electronic information
products has got off to a slow start. This is clearly
seen in the production of educational software. The
weak economic situation has also reduced demand
for such software.

Currently, the level of information technology
equipment available differs from school to school,
and some of it i.s obsolete. The situation is worst in
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primary education. Even where adequate equipment
exists, it is often not fully utilized. Teachers have
differing abilities in using information technology.
The level of utilization of telecommunication services
and

information networks is still low in Finnish

DEVELOPMENT PROJECTS

Based on the above-mentioned strategy of the
Ministry of Education a development programme
was launched at the beginning of 1996 with an aim
to improve the schools' computer hardware and
permanently link individual educational institutions
up with Internet. The programme will be concluded
by the year 2000.

The name of the programme is Suomi
tietoyhteiskunnaksi - koulutus tiedon valtatielle (Help
make Finland an information society - help put the
school on the road to better knowledge). The
programme includes projects for developing

schools, mainly due to the slow development in
equipment resources. Cooperation between educa-
tional institutions in using teaching resources has
been rare. All these factors have slowed down the
development of an organizational culture that utilizes
information technology.

classroom practices turning to the best account the
new information technology and developing new
Finnish multimedia programmes and study materials
for use on the net. Over the next three years the
government intends to support the local school
owners and mandators with roughly FIM 100 million
in order that the latter will be able to purchase PCs
to the schools and enlarge their information
networks. The programme has been enthusiastically
and universally applauded. About 80 percent of the
schools and their owners have expressed a wish to
be part of the programme already in its first year.

INFORMATION TECNOLOGY IN NATIONAL CURRICULA

Curricula at all levels of education in Finland,
from preprimary education to university postgraduate
programmes, have just been renewed.

Decision-making concerning the organization
and content of general and vocational education has
been transferred to those who maintain the schools:
the municipalities and federations of municipalities.
At national level, general criteria for curricula provide
the framework for steering education.

New national criteria for curricula for
comprehensive schools and upper secondary
schools were approved in January 1994. The
national criteria for curricula for upper secondary
vocational education were approved at the beginning
of 1995. The criteria for curricula for higher level and
institute level were approved in February 1996. At
present, national criteria are under preparation for
the vocational diploma and special vocational
diploma in adult education, as provided for in the law
concerning vocational diplomas.

Requirements of technical basic education,
including  information  technology  skills, are
incorporated in the curriculum criteria for basic
general education. The principles for how these
skills should be taught vary from one curriculum to
another.

COMPREHENSIVE SCHOOLS
AND UPPER SECONDARY SCHOOLS

In the national criteria for curricula for
comprehensive schools, pupils are expected to learn
how to utilize information technology applications.
The study goal is that the pupil, irrespective of
previous experience, learns how to use computers
and the most common software applications and is
also able to make a realistic assessment of the
possibilities of utilizing information technology in
different subjects.

In the criteria for curricula for comprehensive
schools, information technology has not been
allocated a separate number of lessons; it is
regarded as an integrated theme. Study goals for
information technology have been set, but since it is

an integrated theme, teaching takes place either in
conjunction with other subjects or, in the upper
levels of comprehensive schools, as an optional
subject, depending on the local curriculum.

In the curriculum for upper secondary schools,
information technology is not specified as a subject,
course, or separate integrated theme, and no
specific goals are set for the skills to be acquired.
However, upper secondary school studies include
optional, applied courses which can be taken either
at the student's own school or at another educational
establishment. These optional courses may include
studies in information technology. In both
comprehensive school and upper secondary school,
information technology is used as a tool when
studying other subjects.

VOCATIONAL EDUCATION

According to the curriculum criteria for
vocational education, information technology must
be taken into account from a variety of points of view
in all studies, both as a subject in its own right and
as a tool for learning other subjects. In general
studies, from which a student may choose courses
worth between one and four credits (study weeks),
information technology is an optional subject
available to all students. Information technology is
also an optional subject in adult vocational educa-
tion.

General studies are intended only for those
students who enter vocational education from
comprehensive school. No general studies are
separately defined for students entering from upper
secondary schools. The goals of the general studies
are included in the national criteria for curricula in
every field and degree. This means that the
emphasis on the teaching of information technology
varies according to the field and the degree. The
general goal is to teach the students to use the
hardware, software and information resources
available in their own field and for them to gain an
understanding of the basic functions of computers.

At institute and higher vocational level,
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students may choose from one to five credits in
information technology studies. The aim is that the
students become knowledgeable in how to use
information technology to retrieve, produce and
process knowledge in their future occupations. They
should learn to access and use domestic and foreign
networks and be aware of the versatility of IT and
the new multimedia and how to make the most of
them. They should further be able to act naturally
and responsibly as users and producers of
information technology.

The national core curricula provide a good
basis for making use of the new information
technology. How IT is taught and made use of,
however, is ultimately in the hands of the individual
school. It has been found that the curricula
especially of small lower stage comprehensive
schools show very little IT. Also at the upper stage of
comprehensive school and in upper secondary
school the use of information and communication
technology has been scarce except for the optional
courses in IT. The development programme
introduced by the Ministry of Education has,
however, helped change general attitudes and many
schools are currently revising their curricula in
regard to their information and communication

technology content. The use of Internet in teaching
is an interest common to most schools.

UNIVERSITIES

The universities in Finland are autonomous
and they are responsible for developing their own
curricula. Recently initiated evaluations of university
activities have clearly encouraged the universities to
pursue this work. The evaluations have been the
basis for the development of degrees and degree
programmes. A new two-level basic degree system
has already been adopted in six academic fields.
During 1995, the intention is to have new degree
statutes in force in six or seven additional
disciplines. Once this has been achieved, 90 percent
of new students will be studying in accordance with
the new two-level system. The reform of diplomas
concerns both structure and content. The goals are
to make study more effective and to improve the
quality of research work.

In the performance agreements made between
the universities and the Ministry of Education, it has
already been decided that universities carry out
regular evaluations of their teaching and that
students take part in these evaluations.

NEW WAYS OF LEARNING AND TEACHING USING NIT

Modern concepts of learning emphasize the
students’ responsibility for their own learning and
their active role in seeking and using information.
The role of the teacher changes from being a
distributor of book learning into being a tutor guiding
the students. The school environment becomes a
centre for learning and activity. In libraries and
information services, telecommunication and digital
information  products are increasingly found
alongside traditional services as information sources
of equal value.

The development of information technology
has facilitated new types of teaching arrangements
and a more flexible division of responsibilities
between universities and educational
establishments. Education units can agree on joint
distance teaching, which is able to reach students
throughout the country.

This makes possible an increase in educational
opportunities while reducing costs resulting from the
duplication of teaching. Locally, the focus can be on
tutoring support for students and on reinforcement of
the learning process. For working people, the
possibility of studying without time and place
constraints is important.

The furthest on the way in Finland is the
development of open and flexible study practices in
adult vocational education and training. In this sector
work for the turning into the best account of new
equipment has been steadily done already for years.
Development work has been effected in project

networks, each comprising thirty educational
institutions. Areas of stress have been the
development of action models for open learning
milieus and the development of study materials for
distance teaching. The work goes on. Next in line is
the development of distance operated upper
secondary schools for adults and the opportunities of
mature students to pass examinations using data
nets. These projects will be launched in 1996. In
addition to the data networks, the use of radio and
television in adult education will increase.

Information technology is widely used in
Finnish university education. Different kinds of
computers are available to both teachers and
students, and special computer rooms with
terminals, microcomputers or workstations are
provided for educational use. However, more
information technology is needed, but the lack of
financial resources for additional investments and for
employing new personnel in maintenance and
support is the most important obstacle in trying to
meet this demand.

Within the framework of the national strategy
for education, training and research in the
information society, special projects have been
agreed in annual negotiations between the
universities and the Ministry of Education. These
projects include training courses in information
technology, as well as developing hardware and
software and campus networks of the universities.

PARTICIPATION IN INTERNATIONAL PROGRAMMES

in Finland, several small-scale experiments on
networked training arrangements have already been
carried out or are currently under way. Several of

these projects have been executed within the
framework of the EU telematics programme. The
large-scale introduction of new learning methods
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demands that the development and application of
these method's and the technology required to
support them become part of the day-to-day activity
of universities and educational establishments.
Finland's membership in the European Union

COMPUTERS AND SOFTWARE

SCHOOL AND INSTITUTES
Hardware
Exact figures on the number of PCs in Finnish

has enhanced the interest of the schools to
participate in international projects. So for instance
the LEONARDO programme has approved five
Finnish coordinated projects developing the use of
multimedia and IT in education.

schools are lacking. The number has been
estimated by the authorities to be on average the
following:

PCs /school PCs/number of students
Lower stage comprehens. schools 4 28
Upper stage comprehens. schools 22 14
Upper secondary schools 21 11
Vocational institutions (Including Polytechnics) 60 3-10

Software

All schools with computer hardware also carry
the necessary central software. Further, some
computer assisted teaching programmes are in use,
but not to the extent as could be wished for. There
are very few programmes to be had in Finnish and
the few there are have not yet reached all the
schools.

The most use of computer aided software has
been made at vocational institutions who also have
the best hardware. The education authorities have
supported the production of domestic software for
use in schools for more than ten years now, but only
recently, with the advent of multimedia software and
CD-ROM, have these programs spread aiso to the
non-vocational general education institutions. At the
moment there are 10 CD-ROM disks available in
Finnish, some further ten being prepared with the
support of the education authorities. Due to a very
small market, the publishers are not very keen on
producing teaching materials in the new media.

Schools are only learning to produce WWWwW
material for the Web.

UNIVERSITIES

Hardware

Information technology at the universities
includes different kinds of computers: from individual
microcomputers  to  supercomputers, peripheral
devices, and local area networks. Many students
also use their own personal computers for their
studies. Multi-user servers can be used either via
classroom terminals, microcomputers or
workstations, or from home by using a modem and
telecommunication connections. Microcomputers
and workstations can also be used separately, with
software either installed in the hard disk or loaded
from network servers. The total number of
microcomputers and workstations available to
students at the universities is about 4,500. This
means one device for every 30 students, on an
average, but the ratio varies from 1/100 to 1/15.

Efforts are taken to reach one device for every ten
students by the end of this decade. Teaching staff as
well as research and administration staff have
normally microcomputers or workstations in personal
use. Portable computers are also widely used.

Software

The most common operating system in multi-
user servers and  workstations is  Unix.
Microcomputers run mainly MS-DOS and Windows,
but also Macintoshes exist with their own operating
system. Computers which are used in instruction are
provided with the necessary software. Teas or even
hundreds of different programs are being used at
universities for various purposes. Microcomputers
are also equipped with necessary
telecommunication accessories and programs for
using other computers and network services.

Networking

At the universities, practically all computers are
connected to the local area network of the university
(Ethernet), which are linked via Finnish University
and Research Network (FUNET) to international
Internet. Internet connection offers a wide range of
services to its users: electronic mail, news groups,
remote login, file transfer, World Wide Web, and so
on.

The FUNET network was upgraded to ATM
(asynchronous transfer mode) technology in 1995.
Current connections between universities are
nowadays 10 - 34 Mbit/s. International connections
from FUNET to Nordic network NORDUnet has also
been upgraded to 34 Mbit/s recently. Since need for
network services is constantly increasing, the
FUNHT network needs to be developed further so
that the transmission speed would increase. Also
international links to Nordic countries, to other
Europe and to the United States, must also be
upgraded in coming years. Universities will also
upgrade their local area networks and take the ATM
technology more efficiently in use.

PREPARED BY

ELLA KIESI, NATIONAL BOARD OF EDUCATION
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EDUCATIONAL MULTIMEDIA
IN FRANCE

INTRODUCTION

NATIONAL REPORT OF FRANCE

At the beginning of 70s different forms of information technologies were introduced in the educa-
tional system of France. During the period of the last 25 years all lyceum and colleges were equipped
with computers as the result of some programmes implementation in the field of national education

(“1000 micros”,

“100000 micros”, “Informatics for everyone”). Near 5% of teachers took informatics

pedagogics courses, which lasted for at least 3 months. Shori-term courses of informatics basis
training have been overall offered. After the adoption of the regulations, related to the information

technologies applicati

In is interesting to remark, that the objectives of
informatics application in education, defined at the
beginning of the 70s, has considerably changed
since that time. The resume of the changes is the
following:

- to provide the opportunity of information
technologies application in different disciplines;

- mastering the concepts, used as the
professional means of education;

- studying informatics methods.

The application of interactive multimedia for
educational purposes is always very sensitive to
every shift in the system of vocational training. In
doesn’t even matter, it is an agricuitural, vocational
or higher education. In any case the development of
educational software involves the following
perspectives:

- the modernisation of pedagogical practice
(education individualisation; education differentiation
depending on one's interests and abilities), which
allows to increase the efficiency of education;

- the diversification of educational forms as the
result of the diversification of the demands for
education; it is considered in the national policy of
territories accomplishment ( the diversification of the
modes of access to education; the development of
different educational centres in the rural and urban
regions for the partial solution of the problems of the
isolation of those, who are willing to study, and of the
deficiency of the students in some educational
institutions);

- re-qualification of active employees and
those, demanding a job, in every field of economy.

1. THE INDUSTRY OF EDUCATIONAL
MULTIMEDIA

There are three large sectors in the
consumers' market of pedagogical products:

- the market of articles of general consumption;

- the market of professional products, that is
the market of intermediary products;

on in education, software became a didactic means.

Depending on users’ demands, the general
purposes of informatics utilisation are divided into
the following groups:

- the realisation of the citizens as soon as
possible the necessity to appropriate to the modern
technical culture, in particular to master information
technologies;

- the admission of computer and multimedia
advantages as didactic tools for youth and adults
teaching;

-information technologies recognition by public
institutions, in particular by the Ministry of the
National Education and by the establishments of the
system of agricultural education, less by the
institutions of vocational education, which don't have
defined specialisation in this field, and for the
regional departments, which recently became
responsible for some fields of education;

- information technologies application in
everyday practice of vocational training and educa-
tion, which is still occasional, though the responsible
bodies are formed and there is a certain experience
in the field of vocational, agricultural and higher
education;

- the low level of families equipment, though
many of them are very much interested in
information technologies. There are two groups of
interested consumers: parents, anxious about the
progress of their children - pupils, who consider, that
computer is the aid to improve their results at
school; adults experience the demand for the means
of self-learning in every field of knowledge and in
particular in the field of living languages.

- informal market of exchange the pedagogical
documents of establishments and organisations.

These markets are closely interlaced with each
other in the field of finances and industry. However
the structures, developing educational software,
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represent a highly heterogeneous group, that
consists of the following:

A.ISOLATED AUTHORS

They don’t have any commercial structure,
helping them to sell their production. Usually, they
are teachers, since recently this group was
supplemented with freelancers workers, who work
on contract base with an educational institution or a
publishing house.

B. BOOK PUBLISHING HOUSES

Publishing houses form departments and af-
filiates, dealing with software. Usually these are big
publishing houses, specialising in the field of school
literature, such as Hatier and Nathan. The public
establishment the National Centre of Pedagogical
Documentation (NCPD), one of the aims of which is
to publish pedagogical materials, has a department
of software development (Unité des logiciels
Educatifs). The system of agricultural education has
a specialised establishment - the National Centre of
Research and Resources in the field of Advanced
Technologies (NCRRAT). The Centre has
developed more than 10 CD-ROM programmes.

C. INFORMATICS
COMPANIES

This group consists of the publishing houses,
specialised in professional software with the
departments of educational software development.
Among them there are Microsoft ( Microsoft Home
affiliate) and Claris and servicing and information
engineering companies, such as SYSECA and CiSI.
Most of their clients are the establishments, that are
in need of special professional training of their
personnel, or they are non-specialised producers,
such as book publishing houses without any
specialised department for software development.

D. AUDIO-VIDEO
PRODUCERS

The TV channels La Cinquiéme, TF1, France
Telévision and Canalt are intending to start the
p-oduction of multimedia.

E. SPECIALISED
PUBLISHING HOUSES

They have appeared quite recently and their
experience in publishing is rather poor. These
publishing houses are specialised in new information
products (Informatique, Vidéodisque, Télématique,
etc.). They are rather small, but able to produce
industrial production for a wide range of consumers,
as well as services for individual clients. Among
them there are Génésie, Jériko, Chrysis.

F. SPECIALISED EQUIPMENT
COMPANIES

it concerns producers of the equipment, used
in the field of education, which applies information
and communication technologies. These companies

often have to produce “pedagogical production” as a
supplement for the main equipment they
manufacture. For example, the Jeulin and Micrelec
companies, specialised in laboratory school
equipment had to develop a series of data collecting
software, compatible with the equipment, produced
by them.

G. TRAINING
CENTRES

IW's quite often, that the centres, offering
educational services in a form of courses (lectures)
and tours of duty, need to apply new educational
technologies for the widening of the range of their
students_and for the diversification of teaching
means. They try to sell their developments through
the agency of publishing houses. It is worth to
mention, that some centres are specialised in
distance education (the National Centre of Distance
Education (NCDE), le Centre National des Arts et
Metiers (CNAM), the Association of Aduits’
Vocational Education (AAVE). Owing to this fact
they become the leaders in the field of educational
software development.

There also a lot of ideas, concerning
information technologies implementation in the field
of higher education. Some of higher educational
institutions  have already established quasi-
professional structures, able to concretise them (or
promote their commercialisation). However, among
the serious obstacles in the implementation of
innovations are the individualisation of directorship,
the absence of financial support, non-regulated
stakes in the benefits of the authors or
establishments, developing “pedagogical
production”.

The list of the before mentioned producers of
educational software should be supplemented with
the departments of big private and state companies
(insurance company [Union des assurances de
Paris (UAP), the companies Vendéme Formation,
Electricité de France (EDF), Société Nationale des
Chemin de Fer (SNCF),  France Teélécom, etc.),
developing software for their own needs.

H. CENTRES OF MUTUAL
EDUCATION FINANCING,
FUNDS AND
ASSOCIATIONS

These are non-lucrative organisations, which
main aim is the resources’ parcelling among the
demanding establishments. Some of these
organisations are mainly busy with finances
gathering and their distribution among the members
of the Councils of education development. Others
are working with projects in the field of software
development, involving the members of these
organisations aimed at the reduction of the
corresponding costs. The example of these
organisations is the Rhone-Alpes Region
Association of the Educational Multimedia
Development.

Sometimes other associations are developing
software for concrete targets, mentioned in their
constitutive documents. The Association Francaise
pour la Lecture (for reading promoting) has
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developed a number of products ELMO; the
association Enseignement public et informatique
has developed the product HYPERTEXTE; the fund
Avenir-Jeunesse-Entreprise - CHOIX, etc.

I. RESEARCH
LABORATORIES

Their production is the result of investigations
in the field of educational multimedia. Among these
|aboratories there are Laboratoire de Structure
Discrete el de didactique in Grenoble, the Centre de
recherche en Infirmatique in Nancy, the laboratory
Représentation et Traitement de l'information
Chimique in Nice, etc. Their products are
subsequently diffused though publishing houses. It
happened so with the product Le géometre,
developed by LSD and diffused by the publishing
house Nathan/Edusoft.

2. THE INFRASTRUCTURE OF NETS
AND SERVICES

Regarding net's services, it's worth to mention,
that, though the situation is rapidly changing, at
present:

- the services of the interactive regime in the
field of education are still not structured in France;

- the communication nets introduction in the
system of educational services offering brings about
radical changes in pedagogical means (from book
and video cassette to interactive multimedia).

There are two basic types of nets: information
nets and audio-video nets.

INFORMATION NETS

- The TELETEL net is widely applied in the
field of various services and very little - in the field of
education. This net is well adapted to interactive
queries processing (information on transport time-
tables; reserving spaces in airplanes, rooms in
hotels, etc.) and much worse adapted for education
purposes (there is no opportunity of documents
transference, poor graphic interface, slow
transmission). Mostly, in the system of education it is
used for control.

- RNIS generalisation throughout the territory of
the country still didn't change the situation, because
the Kiosque Micro, which is really able to solve
many problems, has opened quite recently. Though
now, we are witnessing, how quick visual lectures
became popular on the second stage of education,
in higher school and vocational education on
enterprises.

- The realisation of the RENATER net (French

3. USING EDUCATIONAL
MULTIMEDIA

3.1. USING AT HOME
Only 7% (24 million) of all French families

have compatible PC computers at home and only 2-
3% of them have the other equipment (approx. 1 700

J. MUSEUMS

Under the promotion of the National Union of
Museums, many museums of France (Le LouvreCité
des sciences et de l'industrie (La Villette), le musee
d'Orsay , le Centre Georges Pompidou, etc) follow
their own policy of the development multimedia,
working in on-line and off-line regimes.

Lastly, we should note, that the sector of
educational software producers is now in the
process of radical transformation: intensive merging
(France Télécom has purchased some small
enterprises, Chrysis de Logedic; it has attached
Jeriko and Infogrammes); concentration among
industrial groups (Liris with the Cité group; Havas
Edition Electriqgue joint ODA and Arborescence,
Hachette Multimedia, etc ); capital inflow, some
activities stoppage, etc.

affiliate of Internet) gave higher school a potential
opportunity to use such a fantastic means of educa-
tion, as multimedia.

Some private nets on the base of Internet
(Infonie, France on line, MHM), advertised the
services in the field of education, emphasising
pupils' training at home.

AUDIO-VIDEO NETS

There fore ways of their application:

- application in TV programmes of general
channels, in particular of France 3;

- the global application in the framework of
recently organised educational channel La
Cinquiéme, broadcasted in the Fifth National Radio
wave Net, before French - German programme
ARTE;

- thematic application in some satellite or cable
channels, for example the Planete channel,
specialised in documentary information, or the
Histoire channel, which is expected to be organised
in the near future by Institut national de I'Audiovisuel
and SEPT/ARTE;

- application for the special audience in
particular cable nets, which have educational
channel or a bank of query programmes, such as
EDUCABLE, offered by CNDR, or the channel of the
France 3 net, intended for Lorraine schools.

In the future these forms of application will be
more often supplemented with information products
editions.

000 pieces in all these families).

However, the volume of CD-ROMs sale
increases day after day: since September, 1993 till
September, 1994 there were sold about 700 000 of
products; according to some calculations in 1995 the
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volume of sale will come to 1,6 million. The part of
educational products is evaluated in 13%. According
to the data of Electre Muitimédia the main of them
are the products for schoolchildren and
encyclopaedias.

3.2. USING IN THE SYSTEM
OF INITIAL EDUCATION

3.2.1. Primary education

The number of available multimedia equipment
is still limited. The educational system has at its
disposal 450 working places for the total number of
1100 pupils.

Usuaily computers are situated in classrooms
and pupils are able to accomplish individual tasks.
However such tasks are rather rare nowadays. Only
the first steps are made in studding the programme
LOGO, computer-aided training (EAO), including
learning foreign languages.

Some publishers are already offering schools
EAO multimedia, but we still dori’t know it is right.

There are no multimedia products as articles of
general consumption for personal computers,
financially available for schools. The appearance on
the market of some products free for schools, such
as “The magic theatre” (d'Edusoft) or Gazelle
software, will partially solve the problem of schools’
equipment with multimedia products.  Apple
production (Kid Pix, Apple Média Tools, Kid Works,
etc.) offers wide opportunity for adaptation and
creation, easily used by the children of the very early
age and by their teachers.

We believe, that the successful Internet using,
in particular in the school net on Vercor's Plateau,
will get development.

3.2.2. Secondary education

The laws, regarding the decentralisation of the
national control system, have considerably changed
the allocation of responsibilities, concerning
financing of equipment purchasing, between central
and regional administration. Regional administration
became in charge of some responsibilities, formerly
concerning  central  administration,  regarding
equipment purchasing for secondary educational
institutions. At the same time, the parallel trends of
credits’ decentralisation and strengthening the
position of educational institutions led to the
necessity to differ lyceums and colleges, which is
closely connected with financial resources and the
offering type of education. Rapid and sensible
changes took place in this field: schools began to
purchase computer equipment without any
intermediaries. It has accelerated the realisation of
the projects of cables’ laying on and lyceums and
colleges connection with general net.

At present 350 thousand of microcomputers
were installed in 12 thousand of French public and
private secondary schools of the system of general,
technical and vocational education. Besides
computers they were equipped with peripherals
(printers, scanners, CD-ROMs, physical interfaces,
etc.). The number of CD-ROMs, installed in lyceums
and colleges comes to 12 thousand.

Most likely, that the new information space,
which will be created in the near future, will be

characterised by the three main tendencies:

- existing computer resources integration into a
net and their connecting to big communication nets
or data transmission nets. About 400 schools have
already began to connect their computer resources
to the net and during the next months this process
should be developed. There is an experience of
these nets connection to Internet through
RENATER,;

- the acquisition of multimedia devices, leading
to television and informatics integration;

- the appearance of portable machines (in
particular, in preparing classes of higher school),
may radically change our attitude towards computer
pedagogics, turning microcomputer into super-
calculator.

Software for secondary education consists of
two types of products:

- professional software, specially developed for
the application on enterprises: operational systems
and programming languages, general tools of
bureautics, specialised tools.

- pedagogical software, specially developed for
educational institutions. Most of them are developed
by private publishing houses and information
companies.

Our state has financed from the budget (80
million francs) purchasing software for secondary
educational institutions, The Ministry of education
introduced an original system of procedures, related
to the acquisition of a right to use a software (mixed
licences). These procedures make possible to
reduce expenditures for the products, which were
evaluated by expert commissions as the products of
pedagogical interest (annually schools purchase
something about 60 thousand of such products).

Computer education may be acquired not only
in specially equipped halls, but in school computer
classrooms also. Moreover, more and more
computers are installed nowadays in artistic
classrooms, lecture halls, laboratories, lounges for
teachers and students.

3.2.3. Higher education

There are quite different places for computers
in the establishments of higher education. But
usually they are placed:

- in the special halls for informatics training or
for the technical support of different disciplines
teaching (calculations, statistics, econometrics, etc.);
these halls are first of all used for compulsory
education (practical training, working under teacher’s
direction). When there are no lessons, the halls are
at the disposal of the students, who can study
individually with the help of text programmes;

- specially equipped h