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Great Expectations

AII expressions of opinion in this paper
are those ofthe author and not neces'
sarily those of UNESCO. The designa-
tions employed and the presentation of
material throughout this paper do not
imply the expression of any opinion
whatsoever on the part of UNESCO
concerning the legal status of any coun-
try, territory, city or area or of its au-
thorities, or concerning its frontiers or
boundaries.

COMPUTERS are defini-
tively entering the educa-
tion scene in countries of
Asia and the Pacific. It all
started with the awareness
that the world is gradually
moving into the "informa-

environment and needs of the country as
a whole, computer educational pro-
grammes must be developed." Such a
philosophy has also given rise to increas-
ing disparities within the education sys-
tem in most developing countries of Asia,
in that usually it is the better-endowed
schools in urban area that have been able
to initiate computer education pro-

Education has been an equalising factor.
But technology by nature is inequitable.
How to deal with this in-built contradic-
tion and to spread the use of new infor-
mation technology in education in a way
that it may even promote the democrati-
sation process is therefore a major issue
facing most countries of Asia and the
Pacific. Government intervention in the

"Some people have
actually asked the
fundamental question: is
computer education really
for all?"

supply of computers with
'generators to rural schools as
well as mobile computer
classes in vehicles are some
of the innovative measures
being taken in some countries.
Central or local governments
are providing hard-ware and
software as well as trained
teachers for computer educa-
tion to the less well equipped
schools.

In the process of attempting
to democratise computer edu-
cation, there have been sug-
gestions that the local com-
munity surrounding each
school should be mobilised
to play a leading role in sup-
porting its school to develop
computer education. This has

tion age" and that the com-
puter is here to stay. The
rapid proliferation of microcom-
puters into most sectors and even
into the homes in Asia since the
early 1980s also adds to the grow-
ing popular pressure for better
computer education. This has
reached the state when today,
even in the least developed coun-
tries of our region, education
policy makers and administra-
tors are finding themselves hav-
ing to rapidly establish clear poli-
cies and measures to introduce
the use of computers in educa-
tion.

This has led to the motto these days
that: "Whether a country can afford
widespread computer use in education
or not, and no matter if the technology
is appropriate or not, to the overall

grammes. The majority of schools dis-
persed in rural zones that have irregular or
no electricity supply continue to cope
with their customary difficulties, for
example in trying to acquire the basic
educational prerequisites such as decent
classrooms, desks and benches for the
children, and enough chalk, books and
other simple teachinglearning materials.

The current phase in the initial introduc-
tion of computer education in countries of
the region, like the experience of many
other educational technologies, has there-
fore ushered in the problem of widening
educational disparities between the rich
and poor, urban and rural, between coun-
tries and among different population
groups. A simple example is that some
studies have shown that there exist con-
siderable gaps between the sexes as far as
patterns in access to computer education
and educational effects are concerned.

unfortunately resulted in a situation
where schools in richer communities
have been able to develop rapidly their
computer education programmes, while
those in poorer environments lag further
behind in the race. This points to the
importance of intervention from the
government and also the involvement of
the non-governmental sector.

Computer education for all
Some people have actually asked the
fundamental question: "Is computer
education really for all?"

This is related to the current regional
drive for "Education for All", which
aims at universalising primary educa-
tion and eradicating illiteracy by the end
of the century.

There is in this regard the common per-
ception that if the Asian countries are

CONTINUED ON PAGE 6
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"lnfoFmation literacy. . , ,b likely to become the baseline life
skill for the future"

CONT. FROM PAGE 5
striving at attarning universal literacy
by instilling in everyone the ability to
handle books and the written words,
then computer literacy which repre-
sents the ability to handle computers
and computerised information should
be the next step in preparing the people
for the information age.

It is therefore only natural that the
concept of computer literacy as the
mainstream of computer education
dominates current thinking, and even
policy, in most countries of the region.
It is not surprising for one to find the
computer education curriculum in many
of our neighbouring countries to be
focussed on getting to know the com-
puter and programming.

Bloated by public opinion that future
generations should all be equipped with
basic computer skills and be prepared
for the information a9e, there is a

growing national political drive to in-
troduce computer education in terms of
the type of computer literacy mentioned
above. But in most countries computer
education remains a luxury and resource
constraints limit its spread.

Information literacy
While many progressive comPuter
educators may consider this present
policy bias in many Asian countries -
namely in emphasising computer liter-
acy - simplistic and lacking in both
educational breadth and depth, there is
unmistakably considerable potential
educationil impact in this approach.

Manual skills in information search,
retrieval, processing, analysis, synthe-
sis, storage, aid to assimilation, and
dissemination have existed over the
ages. But it is with the advent of com-
puters that these skills have been pushed
to new heights. Computerised data
processing has brought speed, preci-
sion and many other sophistications to
the information process. This has re-
sulted in subtle changes in the fabric of
modern society and its workings, par-
ticularly in the scale and intensity of the
use of information as a vehicle for
societal actions and even renewal.

In line with the analogy above, "infor-
mation literacy" of individual beings as

the built-in systematic ability to search,
identify, select, process, analyse, syn-
thesise, store, assimilate and communi-
cate information is likely to become the
baseline life skill for the future. Com-
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puter literacy will be the main bridge
towards building this ability.

This new trend is extremely significant
in that first of all, in the terminology of
education, what information literacy
represents is actually the "ability to learn"
- the ultimate goal of education. Here,
what is even more important is that, as

knowledge generates new knowledge,
information literacy will finally unchain
this fantastic but mostly latent potential
of every human being: creativity.

The New Great Expectation
There is no longer any doubt that the
computer is a major agent for change in
today's world. Computer education
policies in most countries of this region
are therefore geared towards fostering in
the first place a better and more wide-
spread understanding of computers.
There is at the same time the hidden aim
of studying the potential of computers
for bringing about fundamental changes
and of preparing the required national
capacity for this thrust.

It has been observed that comPuter
education in countries of this region has
been gradually moving from the passive
approach of computer literacy as a re-
sponse to the onslaught of the infoffna-
tion age, towards the active and all-
pervasive use of computers in educa-
tion.

Apart from aiding in instilling basic
information skills, computers are increas-
ingly being used to enhance capabilities
in critical thinking, problem solving,
and creativity. Increasingly, computers
are assisting in the learning process by
facilitating the transmission and inter-
nalisation of knowledge, attitudes and
skills, such as in CAI, CAL and CBT.

The proliferation of microcomputers into
the home environment has also brought
with it a major breakthrough in over-
coming the constraints and rigidity of
the formal education system. The use of
the computer in various non-formal and
informal educational settings for inter-
active and self-paced learning is an
important step forward in the diversifi-
cation of learning. It is expected that
these new approaches, in combination
with recent video and CD-ROM tech-
nologies, will contribute towards bring-
ing about the advent of the learning
society.

Within this new learning perspective, it
is foreseen that books will continue to be

used. But some books will be replaced
by audio, video and computerised soft-
ware and courseware. Audio teaching
methods have been adopted for their
sound effects in communication; video
technology was used for both sound
effects and visual animations; and com-
puters have the power to combine the
advantages of the two, as well as add to
them the interactive individualised learn-
ing capabilities.

From computer literacy to computer
education
Until now, the computer education pro-
grammes in many countries oi this re-
gion is still concentrated on computer
literacy and programming. This may
also be partly attributed to the continued
shortage of computer hard and software
for schools and the chronic lack of trained
teachers for computer education. These
remain the major bottlenecks.

There exists also a widely accepted ra-
tionale for concentrating on computer
programming in school computing,
namely that such training could help in
the building of algorithmic thinking and
problem solving abilities, and even the
quality of patience. These qualities have
been particularly emphasised for ex-
ample in China and Viet Nam.

An increasingly dominant trend these
days is for computer literacy programmes
to cover the use of general purpose soft-
ware packages such as word-process-
ing, database management and spread-
sheet. The computer education pro-
grammes in India and Pakistan are
moving in this direction. These courses
normally lead, at a more advanced stage,
to learning about programming within
some of these software environments.
This in a way substantiates the belief that
increased use of software packages will
generate new needs forprogramming. It
was also taken as a reflection of the
natural desire to express one's individ-
ual identity and to create.

A number of developing countries in
Asia and the Pacific are currently ex-
panding the scope of their computer
education programmes from computer
literacy and using the computer as a tool
to its role as a tutor. Experiences are
being accumulated in the endogenous
design and adaptation of CAI software
and courseware and in the introduction
of CAI and CAlprogrammes in schools,
both to facilitate and to enhance learn-
ing. Today in this region, there are
already a number of endogenously de-
veloped CAI/CAL software materials



"Little attention has been paid to the country's need for
trained computer personnel . . ."

that are avaLlable, some of which reflect
very original and effective educational
designs.

The use of the computer as a tutee is still
constrained by the limited application of
new technical and technological break-
throughs in artificial intelligence, al-
though the education sector may be the
best arena for testing these innovations.
Very limited use has been made, only in
some more advanced countries, of avail-
able authoring and expert systems. With
the help of computer specialists, some
small scale and uncoordinated research
studies are being carried out in applica-
tions of expert systems in education.
The question was raised as to how na-
tions should get together in jointly push-
ing forward this new frontier which offers
great educational promise.

In the process of expanding the scope of
computer education, many developing
countries are interested in knowing
whether there are short cuts to this devel-
opment process by skipping some of the
above stages. Some third world com-
puter educators have been asking ques-
tions such as whether computer literacy
will come automatically with CAI, or if
programming skills will come naturally
with increased use of software pack-
ages.

Another frequently asked question is: In
the face of resource constraints and lack
of expertise, should the developing
countries embark on the development of
an all-pervasive use of computers across
the curriculum and in all learning situ-
ations?

Computer education and the learning
process
Many of the doubts about the value of
computer education stem from the lack
of clear understanding of the effective-
ness and possible impact of computer
education on the learning process.

This shortcoming is further complicated
by the fact that computer education
approaches vary according to formal,
non-formal and informal educational
settings. While school-based comput-
ing remains the mainstream in computer
education, there is increasing evidence
showing that it should be accompanied
by community-based and home-based
computing in order to achieve better
educational impact. The use of commu-
nity resource centres for extending
computer education is a major trend in
some Asian countries. such as India.

Currently in the process of learning about,
from, with and through computers, par-
ticularly within the formal educational
setting, there is continuous need for at-
taining the optimal combination between
learners, computers and teachers in order
to achieve maximum educational im-
pact. A great deal of research is required
in this area.

What is apparent these days is that by
combining graphics, sound and words,
as well as rapid and never-tiring interac-
tive capabilities, computers are opening
new vistas to the learning process. In
most developing countries, computer-
assisted drill and practice remain the
major features of computer use in educa-
tion. There have been comments that
computerised page-turning is not all that
bad if it can facilitate search and re-
trieval of knowledge and information,
enhance assimilation and even facilitate
creativity.

Interactive fiction that combines read-
ing, logical thinking, problem solving,
path-finding, writing and possibly group
interaction can become valuable educa-
tional tools. There have been proposals
of open-ended fiction that may stimulate
creativity. Some preliminary empirical
findings have shown that word-proces.s-
ing can improve children's writing abil-
ity.

Studies regarding the impact of com-
puter education on reducing learning
gaps and improving achievement of low-
achievers are still inconclusive. There is
evidence showing that while computer
education may heighten pupils' self-
esteem, it may also have a devastating
effect on the morale of certain among
them who cannot adapt quickly to com-
puterised operations, as computers do
not always make concessions for re-
peated failures in the interactive envi-
ronment.

There have been signs showing that by
teaching the younger generation to make
use of and rely upon the vast and rapid
information storage and retrieval capaci-
ties of computers, their memorizing
patterns and power can be affected. To
this is added many interesting research
results on the reaction to computer edu-
cation between the sexes, as typified by
the findings of the research initiated in
Australia.

Another important concern of educators
is related to the effects of shifting from
group learning to individualised com-
puter assisted learning environments.
Many are worried about adverse effects
upon the attitudinal attributes of the
children, their approach to problem solv-
ing and its effectiveness, as well as abil-
ity for multi-faceted learning within the
group environment. Experiences have
shown that the effectiveness of self-
paced interactive learning through
computers depends to a large extent on
the type of learner. For one thing, it
certainly diminishes abilities for group
learning and team-work, except for soft-
ware designed for group work such as
the Dirigible developed in Australia.

Policies on computer education
Most countries in Asia and the Pacific
still lack a well defined national policy
for computer education. Such a lack has
resulted in the continuation of the elitist
approach to computer education,
whereby better endowed schools and
population groups are becoming even
more advanced by being able to afford
computer education.

As mentioned earlier, many current
national policies are "technology-based"
rather than "need-oriented". Computer
education programmes are launched
mainly because the new information
technology is here to stay. Little atten-
tion has been paid to the country's need
for trained computer personnel and to
the realities of lack of resources or sim-
ply of electricity supply in certain rural
zones.

A priority requirement for the future will
be the development of better computer
education policies in countries of this
region. Such policies should be defined
taking into consideration at least the
following dimensions or aspects:

. Pedagogy and learning

. Material - hardware and software

. Cuniculum : contents, methods and
structure
. Teachers and their training
. Finance
. Administration of computer education
programmes
. Social impact
. Cultural impact
. Economic impact
. Technological impact

CONTINUED ON PAGE 27
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Great Expectations
CONT. FROM PAGE 7

As mentioned earlier, education policies
invariably work towards equity and the
full democratisation of educational op-
portunities. In the long-term perspec-
tive, computer education policies will
also have to aim at attatning this goal.
Measures to reduce disparities between
urban and rural zones and among differ-
ent population groups may be devised,
which could include special provision of
hardware, software, materials and trained
teachers to disadvantaged schools. To
achieve this, resources should not onlv
be drawn from the government sectoi
but more important tJU" mobilised from
non-governmental sources such as pro-
ductive and service enterprises, profes-
sional associations and community
members.

In view of the wide range of computer
educational hardware, software, contents
and methods available these days and the
variability of their relevance and quality,
it is the prerogative of the government to
set norms and policy on the choice and
use of these components for different
levels and types of computer education.
This could avoid large wastage due to the
wrong choice of material whiqh a num-
ber of countries have experien'ced in the
recent past.

If possible, the determination of norms
may involve educators, computer hard-
ware and software specialists, teachers,
administrators and learners. The organi-
sation of computer education task forces
or advisory committees bringing together
these people to periodically produce
policy recommendations and white pa-
pers is a commendable practice.

Under the policy framework, there is a
need to set up guidelines and criteria for
the continuous evaluation of hard- and
software materials for computer educa-
tion. The same applies to computer
education policies and programmes,
which may be subjected to periodical

- review and revision.

The hardware scene
To most people, the expression "com-
puter education" still places more weight
on "computer" than on "education". Their
vision of computer education is usually
overshadowed by the mighty and enig-
matic "black-box": the computer hard-
ware. It is interesting to mention at this
point the idea raised in some countries
for "developing computer education
without the computer". This idea origi-
nated from serious hardware resource

constraints in these countries. By taking
a second look at it, one finds that there is
more to it.

Computer hardware is therefore still
considered the foremost component in
computer education. The attitude pre-
vails that the main investment in com-
puter education is the hardware. A
gradually decreasing but still common-
place belief is that by putting a computer
in a school and letting people play with
it, computer education will grow natu-
rally.

There is the need to spread the knowl-
edge that hardware only accounts for
barely one tenth of the total cost of
computer education; that a great deal
more has to be spent on software, course-
ware, teachers and their training.

The above costing, of course, is based on
the cost structure in the developed coun-
tries. In the developing countries, the
hardware may actually account for a
higher share of the total budget due to
relatively lower labour and other costs.
The need to import whole computers or
components, coupled with the absence
of advantages of economy of scale in
local manufacturing, also contributes to
the high cost of hardware. Furthermore,
computer imports are sometimes re-
stricted and heavy duties are usually
levied on them, although more and more
countries are lifting these barriers.

Similarly, it is not uncommon to find
restrictions within the education system
imposed on the acquisition of computer
hardware. Such restrictions very often
apply to schools under government
control. The private schools thus enjoy
decisive advantages in starting computer
education. More stringent budgets of
the government schools and tighter
control have also been factors unfavour-
able to the development of formal school
computing.

Except in the small least developed
countries, most countries in Asia have
acquired the technical know-how and
have begun assembling microcompu-
ters. Some may have the capacity to
manufacture them on the industrial scale
for both the national and foreign mar-
kets. The types of microcomputers made
are mainly the clones of the IBM series
and, to a lesser extent, Apple clones.
The Commodore and BBC types are
also being manufactured under license
in some countries; and they occupy non-
negligible market positions as far as the
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a . most teachers . . have had little systematic training . . .

CONT. FROM PAGE 27

educational and home computer markets
are concerned.

Is it a wise policy to maintain a variety of
hardware for computer education, or
should there be only one national stan-
dard equipment? This has been the pri-
mary concern of most countries in Asia
and the Pacific in developing computer
education. There have been concrete
examples of singular national standards
such as the Sinclair Spectrum in Sri Lanka,
BBC in India, and Apple IIe and Com-
modore 64 in some other countries.

Taking into consideration the very strong
cultural and linguistic traditions in coun-
tries of Asia and the Pacific, and also
widespread dissatisfaction with the edu-
cational capacity of existing brands of
microcomputers in the market, the ques-
tion was raised as to whether there could
be a new generation of computers de-
signed specifically for educational pur-
poses. With increasing technological ca-
pabilities and a huge market potential,
the Asian countries can collaborate in a
major project in this direction.

Educational software
There has been a growing awareness that
the availability of quality software is
more important than hardware in com-
puter education. Countries of the region
are looking keenly into the building of
endogenous capacities to select, adapt,
develop, evaluate, and disseminate edu-
cational software.

Among the various attributes of educa-
tional software such as quality, compati-
bility, portability, network possibility,
language, and cultural bias, it should be
noted that the countries of Asia and the
Pacific are particularly sensitive to the
last two aspects, namely the adaptability
of individual education software to dif-
ferent languages. In the written form
these may not necessarily follow the Latin
alphabets. There is also the issue of cul-
tural bias underlying the content and
design of certain software, encompass-
ing attitudes, value systems and sex roles.

Countries embarking on developing edu-
cational software have been alarmed at
the finding in the developed countries
that to use teachers to develop software
may result in bad quality software. Being
short of specialised educational software
developers, the developing countries are
relying on interested teachers with com-
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puter knowledge to design software.

The limited experience accumulated so
far has shown that one should not under-
estimate the resourcefulness and crea-
tivity of these teachers as well as other
non-professionals in educational soft-
ware design, which have resulted in many
first rate products. With proper techni-
cal guidance and assistance, plus appro-
priate motivation, the large teaching force
can contribute a greatdeal to the pool of
quality educational software. Some
countries have been organising open
competitions in educational software
design, by level, subject matter, type of
software, and category of designers.

Admittedly, educational software devel-
opment is becoming a very specialised
field which requires the formation of
highly professional teams consisting on
the one side of computer specialists and
educators on the other. Throughoutevery
process of educational software devel-
opment, close and frequent interactions
between the teachers and software spe-
cialists will have to be maintained.

More and more, the trend has been
moving towards making available user-
oriented,and user-friendly software
development tools. Program shells that
allow teachers to insert content suitable
to specific learning needs have been
developed. Authoring systems such as
Hypercard and others have been suc-
cessfully used by computer lay-people
to design very effective educational
software. There are great prospects for
new advances in artificial intelligence to
be applied in the teachingflearning proc-
ESS.

With increased availability of educa-
tional software, there is a need to build
up the ability of potential users to search,
select, use and evaluate software. Mecha-
nisms will have to be established to
register and catalogue educational soft-
ware and to facilitate users' access to
them. Such mechanisms may exist at the
international, regional, national and sub-
national levels, in the form of software
centres and clearinghouses. Software
may be disseminated by these centres
through ordinary 9r electronic mail, or
via mass communication channels such
as the satellite.

Recently, there is the proposal to estab-
lish a Regional Educational Software

Network in Asia and the Pacific, which
will link together major software centres
for the exchange of quality software and
experiences in software development,
use, evaluation and dissemination. The
network may also provide assistance to
countries in developing computer edu-
cation.

Curriculum reform
Until recently, computer education in
schools has been mainly relegated to
after-class self-study, elctives or extra-
curricular activities. In the current edu-
cation reform that is pressing for basic
changes in the organisation and content
of education, it is time to gradually inte-
grate computer education within the
formal curriculuffi, as part of a new multi-
media delivery system.

Resources shortages in the near future,
namely in hardware, software and trained
teachers will however continue to pre-
vent the rapid generalisation of com-
puter education in schools. Other for-
mal, non-formal and informal channels
will have to be found to widen the access
of learners to computer education.

Training of teachers
The success of computer education pro-
grammes depends to a large extent on
trained teachers. Unfortunately, insuffi-
cient attention has been paid to this aspect
and most countries are not giving enough
time and resources for teachers to learn
about computers. In the developing
countries, most teachers involved in
computer education have had little sys-
tematic training for the job. The quality
of teaching consequently leaves much to
be desired.

There are mainly two categories of
computer education teachers to be
trained: teachers specialising in com-
putereducation and teachers able to teach
effectively with computers. For the
former, it has been generally agreed that
a systematic training should cover the
following areas:

- Computer literacy
- Systems applications
- Material production techniques
- Computereducation management skills
- Hardware and software maintenance
- Use and adaptation of program shells

While these areas mav form the core of



a complete course forpre-service teacher-
training, individual components could
be extracted for use in organising short-
term in-service courses. As the degree
of sophistication gf computer education
increases in the future, diversification
and specialisation of computer educa-
tional personnel can be expected.

In many countries today, the former
qualifications and specialisation of po-
tential trainees still matter as far as train-
ing in computer education is concerned.
Their attitude towards the new informa-
tion also determines to a large extent
their trainability. Until now, there has
been the tendency to re-train mathemat-
ics and science teachers for computer
education. With increasing develop-
ment of computer use across the curricu-
lum, it will be necessary to enlarge the
source of computer education teachers.

In view of the continued shortage of
training materials for teachers of com-
puter education, UNESCO has initiated
with the help of international specialists
a series of actions aime d at preparing
and disseminating a model multi-media
training package for teacher educators
in computer education. The first version
of this package is being field-tesred in a
number of countries. A regional work-
shop will be organised later this year to
study the field-test results and to finalise
the training package for reproduction
and wide dissemination.

Conclusion
The 1980s bear witness to waves of
initiatives in the Asian regional coun-
tries to introduce computers into edu-
cation, both in the teaching/learning
process as well as in the management
of education. These initiatives are
poised to spread, expand and diver-
sify in the coming years, through to
the end of the centurv.

Developments of computer use in edu-
cation offer great opportunities for
regional and inter-country co-opera-
tion. UNESCO will be happy to play
a catalytic role in promoting and fa-
cilitating such co-operation.

TIME TO BREAK THE MOULD?
CONT. FROM PAGE 24
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. . . tailored to its unique situation. When us-
ing the system it is possible for a teacher in
the ACT to access a range of information in-
cluding details about resources needed in
the classroom and their availability in the
library, as well as look up a description or
review of a particular software package and
its use as part of a curriculum project in
another state. The synergy of the compo-
nents of the ASCIS database also has en-
abled access to reviews of various educa-
tional resources, education policy docu-
ments and projects in progress throughout
the country.

The ACT Schools Authority has been part

of ASCIS since it was first mooted as a
shared cataloguing and information system
for schools some fourteen years ago. The
choice of software and the need to have a
low cost, efficient information service for
Australian education has meant that small
systems like the ACT can maximise the
benefits of belonging to a large scale or-
ganisation and further develop the principle
of 'one-stop-shopping' for education infor-
mation for its schools.

Further information about ASCIS and the
ACT Schools Authority's use of its prod-
ucts and services can be obtained from:
Executive Officer, Library and Information
Sprvices, ACT Schools Authority, PO Box
20 Civic Square, ACT 2608 or Execurive
Director, ASCIS, 325 Camberwell Road,
Camberwell, Yic 3124
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