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Foreword

U e are pleased to present a timely book about the use of technol-
ogy in education. By publishing this volume we are expressing
the Inter-American Development Bank's belief in the potential

for learning offered by information technologies. Indeed, the IDB
believes that the judicious use of these technologies can help bridge
the gap separating mature education systems from the diverse but col-
lectively disappointing education systems of Latin America and the
Caribbean.

Technology is not a magic solution, however. Not everything
works. Nothing is easy. There are no "push-button" solutions. To be
effective, specific technology must be carefully matched to the need
and the environment.

These two principles—the promise of technology and the need
for caution and care in its application—combined with a desire to
know what works and what doesn't were the guiding themes for a
lively seminar in Cartagena in July 1997. The event, organized by the
IDB and the Global Information Infrastructure Commission, was
called Education in the Information Age.

The seminar engaged an impressive list of names from the ranks
of academia, schools, business and government. Despite their different
biographies and affiliations, they had one thing in common: They are
seasoned practitioners, having spent many years trying to use technol-
ogy in education. They spoke about their own experience. They tried
to distill for participants the lessons learned. They sorted out what
works and what does not work.

Their collective experience warrants a cautious optimism toward
technology—or what one participant called the "mindful use of tech-
nology." Of course, the old truths about technological education still
apply: namely, that success depends not just on the judicious choice of
technology but equally on addressing the stubborn factors that make
all social change and organizational reform arduous.

Importantly, the seminar was an occasion to reinforce our assump-
tion that we are not alone in this expedition. Support from the private
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sector is not only vital for success but also manifestly present. The par-
ticipants witnessed concrete examples of commitment from the repre-
sentatives of large and small enterprises during the seminar, and we
are led to believe that much more is on the way.

We trust that our readers will find this book a useful contribution
to their thinking and learning.

STEPHEN A. QUICK
Manager, Strategic Planning and
Operational Policy Department, IDE

WALDEMAR F.W. WIRSIG
Manager, Sustainable Development
Department, IDE

8.....D THE CHALLENGES QE BRINGING TECHNOLOGY TQ EDUCATION
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Education in the
Information Age
Lessons from the Seminar

T 

his book reports the experience of practi-
tioners who have put information technol-
ogy to use in education. They have

learned lessons and are practicing the art in
many parts of the world. The seminar in which

this book originated was
not about new ideas or
theoretical formulations

but rather about the more pedestrian but often
more arduous task of asking what works and
what does not work. Some common threads
emerge, and the present essay tries to capture
them.

The global economy is currently undergoing an information revolu-
tion whose significance will equal that of the Industrial Revolution of
the 19th Century. At that moment, having coal and iron ore and the
ability to harness them in steel mills was the critical step. Using this
raw material to build better looms and spinning machines established
the comparative advantages which put some European countries
ahead of the rest of the world.

At present (in the words of Peter Drucker), "the comparative

Stephen A.Quick is the Manager of the Strategic Planning and Operational
Policy Department of the Inter-American Development Bank.

Claudio de Moura Castro is Chief Education Advisor in IDE's Sustainable
Development Department.
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advantage that counts is the application of knowledge.... This means,
however, that developing countries can no longer expect to base their
development on low wages. They, too, must learn to base develop-
ment on applying knowledge."

Clearly, applying knowledge to everyday business means that the
people working in this business must understand and master the req-
uisite technologies. This requires creating a labor force that is capable
of dealing with information technology.

POINTS OF CONSENSUS AT THE SEMINAR

The seminar participants were in agreement about the following
points:

1. It is imperative to transform the nature of education toward building
higher-order cognitive skills, more inquiry and project-focused modes of opera-
tion, and more collaborative working styles, and toward creating "smart
learners."

2. Information technology can play an important role in the process of
educational change: by opening access to a wealth of information, by facili-
tating the process of inquiry and by engaging the interest and attention of
the learner.

TV CD-ROMs and the Internet open the doors to an immense
trove of information. Access eventually will be easy and inexpensive
(once the fixed costs of equipment and connection are dealt with).
There is ample agreement on the ability of these media to charm
users and increase their attention span.

3. "Technological fluency" may stand alongside reading and mathemat-
ics as one of the essential skills for a successful life.

Word processors become the paper and pencil of the information
age. Spreadsheets replace the slide rule of engineers and the calculat-
ing machines of office workers. Data bases replace cabinets full of
papers. Those unable to operate these new tools are handicapped in
the modern world.

4. Yet, technology provides no "magic bullet." Indeed, the introduction of
technology on a large scale often creates new problems to be addressed.

There is a price to be paid. The ticket for admission to informa-
tion technology is expensive. In addition to resources, it requires con-
certed effort on the part of many actors in society. This is no minor
challenge.

5. The goal should be the "mindful introduction" of technology into

ion THE CHALLENGES OJE BRINGING TECHNOLOGYm EDUCATION^ „.
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education, not flooding the mind and the school system with everything that
technology can offer.

The cemetery of failed experiments is large. Supply-driven initia-
tives, the results of enthusiastic salesmanship on the part of technolo-
gy zealots, do not work. Not all things work in all contexts. Selectivity
is essential. Understanding what the new media can offer in each case
is vital. Successful experiments start with a well-identified need, for
which new technologies may be the appropriate answer.

Most experiments to introduce information technology have taken
place in mature and rich economies, where the resources are ample
and the teachers well qualified. But the path for developing countries,
which lack those resources, remains largely uncharted.

Developing countries should focus first on areas where technology
has been clearly shown to be cost effective in education. Several coun-
tries have had ample experience with the use of interactive radio, with
broadcast television and with satellites. Indeed, broadcast radio and
television have respectable and predictable cost-effectiveness in many
areas of basic education. They have been shown to be effective at early
ages (e.g., "Sesame Street"). They tend to enhance equity, since they
can reach a large pool of students and youth at modest per-participant
costs. In several cases, these initiatives have been created and support-
ed by the private sector, unburdening the State from their everyday
operations and their costs. However, these solutions work best when
integrated into national educational strategies.

There is no reason to underestimate the potential of computers.
In fact, they have demonstrated a track record of success in industrial
training applications, particularly in situations where the requisite
feedback and evaluation is provided. Nevertheless, experience in the
school context is more mixed. There are good examples of successful
implementation, yet one cannot ignore the number of failures and
near failures. Nor can we ignore the high costs involved, compared
both to distance education and to conventional classroom delivery.

Networking technologies are newer and there is no established
track record to guide us. They are expensive, requiring computers
before the investments for connectivity are considered. Worse,
their cost-effectiveness in improving education has not yet been
established. However, they are believed to create new opportunities
for creativity and learning. Countries which can afford the resources
(Israel, Ireland, Singapore, Malaysia, Canada and the U.S.) are begin-
ning to implement them. And judging from the use in private sector

X£550iw^QmJJk.Semiiwr^ajL
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education institutions, computers and networking technologies are
more than promising ideas.

THE PUBLIC POLICY DILEMMA

The decision to use distance education technology tends to be quite
straightforward. With a large enough audience, the unit costs are
known to be low, their effectiveness tends to be high and they tend to
enhance equity (since they reach large clienteles that would not other-
wise have access to education).

But computer and network technology are another matter. To
start with, they are capacity enhancing, not cost saving. Hence, the
chances of offering them to a broad share of the school population are
still remote. For these reasons, without explicit planning, they may do
little for equity. In addition, at least until now, they do not generate
savings in other inputs so as to reduce the cost of investment.
Therefore, technology introduction means additional societal
resources going into education and benefiting a relatively narrow
clientele.

Societies have to gauge the potential benefits of introducing com-
puter and networking technologies to schools. Public authorities will
need to decide whether and how to mobilize the substantial resources
required for successful incorporation of these technologies into the
pedagogical process.

THE STRATEGIES TO BRING NEW TECHNOLOGIES INTO
SCHOOLS

Who decides to bring computers or Internet to schools? They can be
"pushed" from outside, by central administrators, or they can be
"pulled" by the initiative of schools themselves.

Observation of decentralized countries such as the United States
shows many schools "pulling" technology into the pedagogic endeav-
or. These "pull" solutions are likely to be more successful and to gen-
erate lower costs, since only truly motivated schools will go to the
trouble of procuring technology. Often, voluntary labor of parents is
mobilized, equipment is donated by business, and charitable institu-
tions contribute resources.

But these "pull" solutions exacerbate inequality because the

_ T 2 n THE CHALLENGES OP BRINGING..TECHNOLOGY TO EDUCATION ...
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schools which take such initiatives tend to be richer and have wealthier
students and a more motivated and competent faculty.

European countries have tended to use "push" strategies. Such
strategies are more demanding, as long-term commitments from pub-
lic authorities are required. They also require system-wide rethinking
of pedagogy and curriculum. In addition, experience shows that they
are doomed to failure unless at least 30 percent of allocated budgets
are used for training.

THE STAKES ARE HIGH

The following statements, taken from reports on the subject, indicate
the urgency of the present situation:

"Countries which temporize, or favor half-hearted solutions,
could, in less than a decade, face disastrous declines in investment and
a squeeze on jobs." (European Union Commission Report)

Either the educational systems of Latin America "invest heavily
in R&D and endure the 'information economy' metamorphosis, or
they become unimportant and unexploitable." (Fernando Henrique
Cardoso)

"The poor quality of the infrastructure in Latin America and the
Caribbean is likely to result in a deterioration of the competitiveness
and relative quality of life in the region, because other regions and
countries are rapidly upgrading their infrastructure." (UNDP 1997)

^ Lemons.jiamJh^SeminaT^njL^
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Section 1

The Challenges
of Bringing
Technology to
Education

A technological revolution in education is
becoming possible, even though it has not yet
happened.... Unless we learn to overcome the
gap between the culture of technology and the
culture of the school, we risk wasting this golden
chance to improve education.

What is good for the United States is
not necessarily good for Latin America....
What is good for Latin America is what
is affordable for the masses and what
compensates for the chronic scarcity of
quality teachers.
(Claudio de Moura Castro)

•I hope I have created a sense of
urgency and a sense of enormous
possibility. What is needed most is
a sense of vision. And the private
sector is a natural and willing
partner in realizing that vision.
(W Bowman Cutter)
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Technology is not an educational activity; it is a tool—a
means to an end. Technologies can be effective if they
are designed and implemented deliberately to enhance
students' engaged learning and collaboration. The key
questions for education planners continue to be about
how children grow and mature, what people need to
know, how they construct and share that knowledge and
how they interact with each other using such knowledge.
(Wadi Haddad)

The only route to increasing the supply of education
proportionate to the increasing demand is through the
systematic and rational application of new information
technologies to the process.
(Alexander Romiszowski)

Technology today offers many exciting alternative paths
for improving education, but each of these alternatives
is not equally good or appropriate for all countries.
(Claudio de Moura Castro)

16 a THE CHALLENGES OF BRINGING TECHNOLOGY TO EDUCATION
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Introduction

T he technological revolution holds great
promise for education. Technology in
communication, image and data process-

ing is evolving at lightning speed, while also
becoming cheaper and more reliable. The con-
sequences for education are enormous.
Technology has gone from being a set of solu-
tions in search of problems to increasingly offer-
ing precise and well-defined potential for educa-
tion. A technological revolution in education is
becoming possible, even though it has not yet
happened.

Latin America lags behind other parts of the world in educa-
tion. This has become a bottleneck given the new patterns of
economic development taking over the globe. Technology
seems to offer an opportunity to leapfrog the slow pace of devel-
opment imposed by the traditional models of schooling. When
the industrial countries implement new instruction technologies,
they add that to an already mature system with the best of the
conventional methods. In contrast, the greatest promise for
Latin America and the Caribbean would be to have technology
replace the more conventional means which poor countries can-
not afford for the majority of the students.

While technology offers great potential, however, in most
cases sociological and institutional barriers prevent this techno-
logical revolution from invading conventional schools. Some
technologies remain stubbornly outside schools while they
thrive in business environments and often in non-formal educa-
tion. Unless we learn to overcome the gap between the culture
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of technology and the culture of the school, we risk wasting this
golden chance to improve education.

There are economic and pedagogical reasons for introducing
new technologies in education. First, it may be cheaper to do it
with technology. As costs go down and the tools perform better,
research shows more situations where technology is a better eco-
nomic situation. Even though the opposite may be true for
some uses (with technology resulting in higher costs), the poten-
tial to obtain more with fewer resources is a strong argument for
using information technology in instruction. Furthermore, some
of the new instruction technologies may be superior tools, com-
pared to conventional teaching. Cognitive psychology and
research suggest that higher levels of learning can be obtained in
some cases.

Still, there is a culture shock when new technologies are
brought to schools. There is resistance because it disrupts conven-
tional forms of organized teaching. Traditional methods of organiz-
ing schools and teaching do not allow the most creative and pro-
ductive deployment of information technologies. By the same
token, conventional schools resist uses that disrupt their
ingrained routines. In the most successful cases, it has been nec-
essary to create new organizations and non-formal learning envi-
ronments specially designed to deliver technologically intensive
instruction.

In the first paper in this section, "Education for All in the Age of
Globalization: the Role of Information Technology," Wadi Haddad sug-
gests that education must respond to the challenges of globalization and to
the avalanche of new knowledge. Not only that, but it is no longer possible to
offer a good education just for a few. A quality education for all is an impera-
tive for progress. And to realize such an ambitious goal, technology may be
one of the critical responses. The path to technology is not easy, however,
requiring a long sequence of actions that would allow its introduction.

The second paper, "Education in the Information Age: Promises and
Frustrations" by Claudio de Moura Castro, presents one of the core ideas
which guided the organization of the Cartagena Seminar Education in the

Information Age. The key issue is the significant difference between computers
and the technologies used in distance education (e.g., TV, video, radio, corre-
spondence and Internet). The latter tend to reach where conventional educa-
tion does not go and operate at significantly lower costs. They avoid rejection
by the educational establishment by creating and tailoring the institutions
that deliver the instruction. Latin America excels in the use of these distance
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technologies, and is a world leader in the area. By contrast, computers tend
to increase the cost of instruction, in order to offer an education which can
enrich conventional learning methods. They also require the best possible
teachers, which are scarce in the region. Furthermore, when they are
deployed in existing academic schools, they face serious problems of rejection
or partial and inadequate utilization.

Jeff Puryear discusses the economics of using new technologies in his
paper "The Economics of Educational Technology." He shows that the
technologies with a high fixed cost (the cost of producing the courseware and
purchasing equipment) and low variable costs (by saving on teacher time) can
lead to lower costs per student. However, this is only the case if the scale of
utilization is sufficiently large to divide the fixed cost into a large number of
students. The classical example is educational television and interactive radio,
which can indeed be offered to millions of students at very modest costs. By
contrast, when technology generates high variable costs, as is the case with
computers in classrooms, the final result is higher costs, even though the
superior results might justify them.

"The Half-life of Knowledge and Structural Reform" by Peter Knight
discusses options in the organization of learning according to what he calls
the "half-life" of knowledge. Skills which have a long half-life, such as those
acquired in academic schools, are better left to public providers and public
budgets. By contrast, those skills which are very specific or specialized and
have a short half-life are better left to private operators, who can offer them
on a commercial basis and recoup the costs—which are more modest and
usually affordable by the users.

Alexander Romiszowski reviews the current state of technologies for
human resource development in "New Technologies for Human Resource
Development." He observes the changing nature of work, the need for a
more creative and flexible work force, and the need for just-in-time training.
Computer instruction and distance education become increasingly important
in this new environment. However, there are many debates on the nature of
this interaction. Computers and computer networks are becoming increasing-
ly important in internal firm-based training as well as in more formal distance
education. In the future, individuals will need to constantly update their skills.
The formal residential university may well become outdated as networks
increasingly carry the brunt of teaching in higher education both pre-and
in-service.

In "Instructional Technology—Then and Now," Laurence Wolff com-
pares instructional technology in 1974 with the situation today. He finds that
technology is now more flexible and interactive, there are many choices, and
costs are much lower. However, many elements have not changed, the most
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important of which are the need to start with an educational problem rather
than a particular technology and the need for a systems approach to integrate
technology into the classroom.

The last paper in this section is based on a speech by W. Bowman Cutter
on "The View from the Private Sector: Needs and Opportunities." Cutter
emphasizes the political change toward open economies and the technologi-
cal changes toward decreased communication and information processing
costs. These changes are having global effects which require the public and
private sectors to work together.
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Education For All
in the Age of
Globalization
The Role of Information Technology

A fter decades of international studies and
^^experiences, it is well recognized that edu-
i Nation is crucial for economic develop-

ment, human welfare, societal advancement and
environmental protection. Based on this consen-
sus, the World Conference on Education for All,
held in Jomtien in 1990, called for meeting the
basic learning needs for all children, youth and
adults. These needs were to include "essential

learning tools (such a litera-
cy, oral expression, numera-

cy and problem solving) and the basic learning
content (such as knowledge, skills, values and
attitudes) required by human beings to be able
to survive, to develop their full capacities, to live
and work in dignity, to participate fully in devel-
opment, to improve the quality of their lives, to
make informed decisions, and to continue learn-
ing/' Jomtien defined access to and equity of
educational opportunities in terms of learning
acquisition:
Dr. Haddad is Special Adviser to the Director-General, UNESCO
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Whether or not expanded educational opportunities will translate
into meaningful development - for an individual or for society—
depends ultimately on whether people actually learn as a result of
those opportunities, i.e., whether they incorporate useful knowl-
edge, reasoning ability, skills, and values.

EDUCATION FOR ALL IN THE AGE OF GLOBALIZATION

Since Jomtien, the world has experienced major developments:

• Changing patterns in trade and competition

• Drastic innovations in technology, telecommunications and infor-
matics

• Fast exponential generation of knowledge and dramatic advance-
ment in the dissemination of knowledge

These changes are producing a worldwide economy that is global,
high speed, knowledge driven, disciplinarian and competitive. This
requires a workplace characterized by agility, networking, teaming,
productivity, quality and flexibility.

WHAT ARE THE IMPLICATIONS FOR EDUCATION
FOR ALL?

1. Placing education for all within a holistic structure. Basic education
vs. higher levels of education is an artificial or false dichotomy. The
demands of a global economy leave countries with no choice but to
invest in building the whole pyramid of knowledge and skills.

2. Redefining education to mean maintenance of learning before, during,
and after schooling, and a curriculum that is elastic and flexible to cope
with the new knowledge and economy.

3. Reorienting education systems so that the skills of information assess-
ment, sense making and knowledge construction become basic learning needs.
It is no longer enough to achieve mastery of content and skills. The
need is for a different education that enhances the ability of the learn-
ers to access, assess, adopt and apply knowledge; to think indepen-
dently, exercise appropriate judgment and collaborate with others to
make sense of new situations.

4. Ensuring time and space for reflective learning, creative expression and
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building of learning communities. The challenge is to keep learning in
perspective as a process of making sense of information, understand-
ing things in context and learning how to act and function effectively
as a member of a community, or of several communities. Howard
Gardner has helped identify the multiple intelligences with which peo-
ple learn and express themselves. Gardner assigns particular impor-
tance to reflective intelligence, or meta-cognition. The core tasks of
the learning support systems of the future include facilitating opportu-
nities for reflective learning, creative expression and building of learn-
ing communities through sharing, dialogue and interactions with oth-
ers trying to make sense of their environment and gain control over
their lives.

These four implications pose a daunting challenge for the education
strategist.

On the one hand:

• An avalanche of new knowledge

• Great uncertainties about the labor market

• New demands on education in uncharted territories

On the other hand:

• The need to address social concerns for equity and poverty
alleviation

• Limited physical and human resources

• An ever-expanding base of education clientele.

Business as usual will not meet the challenge. Linear projections will
not do. It is time for a radical rethinking of education.

Enter information technology

Compact discs and CD-ROMs, videodiscs, micro-computer-based labo-
ratories, the Internet, virtual reality, local and wide area networks,
instructional software, Macs, PCs, laptops, notebooks, educational
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television, voice mail, e-mail, satellite communication, VCRs, Cable
TV, interactive radio... the list of "hot" technologies available for edu-
cation goes on and on. Can these technologies help the education
strategist face the challenge of an education for all in an age of global-
ization? Educators have at many times before been told that certain
technologies would remake their world—from movable type to film-
strips to radio to television. Is it any different this time? Two boundary
conditions:

1. Technology is not an educational activity; it is a tool—a means
to an end. Technologies can be effective if they are designed and
implemented deliberately to enhance students' engaged learning and
collaboration. The key questions for education planners continue to be
about how children grow and mature, what people need to know, how
they construct and share that knowledge and how they interact with
each other using such knowledge.

The new findings from brain science and genetics about how peo-
ple learn can change our thinking about how to use technology for
effective learning. It can be a breakthrough. In neuroscience, new brain
scans will take almost instantaneous pictures of brain activity. The
MRI will safely image the brains of learners and show step-by step
how the most complicated information-processing device in the world
becomes wired.

2. There is a basic difference between using technology to make
the present model of education more efficient, more equitable and
cheaper, on the one hand, and injecting technology into the entire
education system to realize structural rethinking and re-engineering
on the other. It is a difference between a marginal addition and a radi-
cal systemic change. It is in the second scenario that technology can
provide the greatest impact. This opportunity was clearly articulated
by Louis V Gerstner, Jr., Chairman and CEO of IBM, in a 1995 speech
to the U.S. National Governors' Association:

Information technology is the fundamental underpinning of
the science of structural re-engineering. It is the force that revo-
lutionizes business, streamlines government and enables instant
communications and the exchange of information among peo-
ple and institutions around the world. But information technol-
ogy has not made even its barest appearance in most public
schools.... Before we can get the education revolution rolling,
we need to recognize that our public schools are low-tech

24   THE CHALLENGES OF BMNGING TECHNQLQGY TO EDUCATION

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



institutions in a high-tech society. The same changes that have
brought cataclysmic change to every face of business can
improve the way we teach students and teachers. And it can
also improve the efficiency and effectiveness of how we run
our schools.

ROLE OF INFORMATION TECHNOLOGY

Within these two boundary conditions of learning-oriented technolo-
gy and educational structural re-engineering, information technology
can have a monumental impact in four areas:

1- Improvement of learning and instructions

Technology can be very powerful as an instructional tool for basic
skills. It is infinitely patient with drill-and-practice. It can store and
retrieve immense databanks of facts, sample problems, exercises and
other curriculum resources. These are the areas in which the informa-
tion management technologies are most valuable—storing, processing
and retrieving information, with the possibilities of endlessly going
over the same material in a variety of forms and media, layering in
additional information and nuances of understanding while re-enforc-
ing the learning objectives. Networking is useful for such applications,
but is not essential—most of what is needed can be accomplished with
local area networks at the level of the school or classroom and most
information can be accessed and managed at least as effectively using
floppy disks, CD-ROMs, video and other media. In such applications,
the quality of the software and its alignment with the intended cur-
riculum is extremely important.

It is important to note that the above characteristics also make it
possible to design applications for almost any learning need, including
children with physical limitations, isolated children or learners whose
education was disrupted, individuals with specific delays or learning
problems. Arguably, as countries approach universal schooling, the
ability of technology to help address special learning needs with cost-
effective approaches may be one of its most valued characteristics.

Technology also can be powerful in driving new approaches to
learning that involve more student interaction, more connections
among schools, more collaboration among teachers and students,
more involvement of teachers as facilitators and more emphasis on
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the skills of information seeking and assessment, exploration of open
questions, problem-solving, critical thinking, design and construction
of new knowledge and understandings. A key understanding is that
these new approaches are quite different, with different objectives. A
10-year study supported by Apple Computer concluded that students
in technology-rich learning environments not only scored well on
standardized tests but also developed a variety of competencies not
usually measured—abilities to explore and represent information
dynamically and in many forms; problem-solving; social awareness and
confidence; communications skills; independent learning skills; and
self-knowledge about areas of expertise.

In developing public policy and strategies for making more
effective use of these technologies, it is important to develop broad
understanding of these objectives and to expect outcomes. It is in
these areas that the networking, connectivity and interactivity charac-
teristics of the information technologies become somewhat more
important. In such applications, the ease of communication (including
e-mail) and the ability of learners to form user groups and find collab-
orators and to search for other information sources may be important
characteristics.

2- Improvement of policy planning, design and
data management

Education policy development is an intricate process that requires reli-
able and timely data that are policy-oriented and user-friendly. Here
information can be valuable in storing and analyzing data on educa-
tion indicators, student assessment, physical and human educational
infrastructure, cost and finance. The technology can help not only in
diagnosis but, more importantly, it can assist in constructing scenarios
around different intended policy options to determine requirements
and consequences. Each scenario can then be systematically analyzed
and evaluated, not only in terms of its educational desirability but also
in terms of financial affordability feasibility and sustainability over a
sufficient period of time to show results.

3- Support of educational personnel

Technology allows teachers to overcome the isolation they experience
in their schools and provides them with continuous professional devel-
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opment. For example videodiscs, CD-ROMs and distance learning
technologies can be used to deliver staff development courses led by
top-of-the-line experts. Connected to an information infrastructure,
teachers can communicate with other teachers and professionals and
can access data banks, libraries and other vast stores of information.
As technology in the school allows teachers to perform traditional
task with a speed and quality that were unattainable before, it will per-
mit better use of their time not only to teach differently but also to
develop professionally.

14- Improvement of school management

The same elements of computing and telecommunications equipment
and service that made businesses more efficient and cost-effective can
be applied to schools and school systems to enable principals and
superintendents to streamline operations, monitor performance and
improve utilization of physical and human resources. Technology also
has the potential to support the management of complex, standards-
related instructional processes in ways that have previously been
achieved by only the most advanced schools and skilled teachers. It
can also promote communication among schools, parents, central
decision-makers and businesses, fostering greater accountability, public
support and connectivity with the marketplace.

HOW CAN THIS HAPPEN?

Many countries across the world are responding to the demands of
the information age and already making substantial investments in
technology for education. Meeting the challenges listed above requires
deliberate action on four fronts:

1. A reorientation of the curriculum and learning environment
to allow for the best use of information technology.

2. An accelerated investment in information infrastructure,
including computers, connectivity, electricity and personnel. The
costs are modest in the context of overall budget, but they still require
significant and potentially painful budgetary restructuring in the short
term. In the long term it is predicted that within the next 25 years the
power of microelectronics will increase a million-fold and their cost
will drop dramatically. Also, the cost of public data communications
will drop one hundred-fold. The Internet will surpass our present-day
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expectations and will become a cheap household item.
3. A deliberate program of professional orientation and training so

that teachers and administrators can learn both how to use the tech-
nology and how to integrate it into this curriculum.

4. Software development. Despite the growth of education soft-
ware availability, software companies continue to avoid investing in the
field. They argue that the national school market is too small to gener-
ate a profit. Here, we hope that countries will collaborate to produce
curriculum-related software that can be used world-wide. Applying the
economies of scales, these investments can be very cost-effective.
UNESCO, with the support of Member States, foundations and the
private sector, can take the initiative in leading this effort.

I conclude with two quotations:

Technology is important to all the schools across the country, because
without technology we will be second all the time. We don't want to be
second.

—Student, U.S.A.

Technology, in and of itself, is not a magic wand. Technology is not
going to fix the problems associated with schooling. But at the same
time, the problems that plague our educational system are not going to
be remedied without the presence of technology.

—Researcher
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Education in the
Information Age
Promises and Frustrations

Computers have been visiting schools for a
quarter of a century. Television was first
used for education in the fifties, soon after

it was created. Why do we still call them "new
instructional technolo-
gies"? Both technologies

were announced as a revolution. Has it taken
place? Has education been shaken as a result of
their existence? How is Latin America affected
by all this?

This paper explores the successes and failures of information technolo-
gies in education. It points to their great potential: the tangible dream
of using them to bring serious education to a vast number of people.
But it also points to the difficulties of fulfilling this dream, due to
modes of utilization that fail to capture the potential offered by the
vast array of technological innovations in existence.

The key argument of the paper can be summarized as follows.
Information technology can be used to compensate for what conven-
tional systems cannot afford to offer. If this is done, the reach of serious
education can be extended to reach populations who otherwise would
have much poorer-quality instruction or none at all. Alternatively, infor-
mation technology can be used in conjunction with factors which are
scarce and expensive, such as highly trained and motivated teachers.
This combination might lead to levels of learning which would not be
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possible without it; but it will reach only as far as these other factors
do—namely, not very far in the case of Latin America.

Used in classrooms in a constructivist approach, computers have
tremendous potential to develop students' higher-order cognitive skills.
(The premise of constructivism is that knowledge is constructed by the
learner rather than imparted by the teacher. Its tools are those that
extend students' capacities to explore and experiment.) However, com-
puters require exactly the kind of teachers which are scarce every-
where in the world. They also require considerable capital outlays and
infrastructure. By contrast, high-quality broadcast television programs
benefit from pre-existing investment in hardware, economize on high
quality teachers by having them serve as support to less than superbly
trained monitors, and have strong economies of scale. Whether the
levels of learning are comparable to those from conventional modes of
delivery is an open question. But what TV programs do is to allow the
skills and imagination of the best teachers available to reach a clientele
that otherwise could never dream of access to that level of education.

If this reasoning is correct, the policy implications are very signifi-
cant. Poorer countries should focus their efforts less on uses of tech-
nology which try to reach beyond what is possible with good quality
conventional education. Instead, they should focus on reaching the
poor through cost-effective technology that compensates for the limi-
tations of conventional education.

THE PATH FROM TECHNOLOGY TO EDUCATION

All major developments in the transmission of images and in the devel-
opment of computers took place in the industrialized countries. The
same, of course, is true for the subsequent technologies such as video-
tape, CD-ROMs, interactive TV and the Internet. Therefore, it should
be no surprise that the first educational uses of these technologies
took place in the industrialized countries, and in particular in the
United States. From the first uses of broadcast TV in Michigan during
the 1950s to the early experiments in using mainframe computers in
tutorial programs such as Plato, most seminal innovations took place
in the U.S. However, European countries in the last several years have
taken computer use seriously, and their performance in this area in
some ways may be more successful than that of the Americans.

When these developments took place in the U.S. and Europe,
these countries had mature and high-performing systems of education
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compared to Third World countries. Virtually all children were in
school and stayed there as long as prescribed by law. They also had
access to properly qualified teachers and could afford high education
costs by the standards of non-industrialized countries.

The idea of using a computer instead of a teacher may have
created a great scare in the teaching profession, but it was short-lived
and never pursued with much zeal. The idea of using television
instead of schools or teachers never went very far, either, except in
the case of isolated communities or with children too young to go
to school (e.g., "Sesame Street").

The first uses of both computers and TV tended to mimic teach-
ers. The initial batch of tutorial software and the more widespread use
of "drill and practice" programs used machines to repeat what teach-
ers do in conventional classrooms. They taught simple skills or trained
students in them, such as spelling and multiplication tables.
Educational TV had teachers in front of the camera teaching the same
classes they would in more conventional classroom situations - the
"talking head" version of educational TV

But soon computers were being upgraded to more imaginative
uses. The turtle which moved around on the screen was seen as a
means to teach programming algorithms. LOGO became a landmark
in the use of computers to develop higher-order learning. Simulations
and animations offer endless potential to make students understand
theoretical principles. From graphic models of the solar system to a
vast range of chapters in physics or inference statistics or the
Electronic Workbench, a computer can show what scientific abstrac-
tions are about.

The fuzzy borders of educational software and "edutainment"
opened another fruitful path to understanding the world and playing at
the same time. Oregon Trail and Carmen San Diego were incredibly
successful pieces of software mixing games and school subjects.
(Teachers never really liked the game part—but that is something else.)
There are hundreds in the same spirit on the market.

Word processors offered a new path to writing. "Spell-checkers"
changed the rules in the art of spelling words. None of this was
planned, yet word processors have become one of the most robust
uses of computers in education.

Following the approach recently christened as constructivism,
computers are being proposed as tools to explore the world. This may
be via computers equipped with sensors as data gathering devices, or
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via data bases. Whatever the tool, students are urged to research,
explore and express themselves in ways which are not possible, practi-
cal or powerful with more conventional means.

The emergence of the Internet brought another wave of innova-
tions and enthusiasm for the use of computers. From early experi-
ments in connecting schools to Dow Jones data bases to the cacophony
of present day web sites, the possibilities are mind-boggling.

At the same time, the dissemination of the VHS video system
made it possible to bring a -wealth of images to students. From watch-
ing surgery with better visibility than in the operating room to stu-
dent-produced videos, this proved to be a highly powerful tool. Beyond
that, the recording of conventional classes allows students to stop and
repeat, improving learning and retention. In a classical experiment,
Hewlett Packard engineers studied by watching a videotape of a
Stanford electrical engineering graduate program. Achievement tests
showed that the Hewlett Packard engineers performed better than the
Stanford students, giving increased respectability to the distance educa-
tion alternatives.

A new line of programs identified with the BBC, the Discovery
Channel and The Learning Channel again blurred the line between
entertainment, culture and education. Along yet another path, corpo-
rations have noticed the potential of these media and adopted them as
a routine feature of their training programs. Even more extensive uses
of instructional technology are found in the armed forces of industrial
countries.

THE ECONOMICS OF TEACHING WITH MACHINES

In conventional teaching, the time of teachers remains the most
important element of the costs. In most cases, it accounts for
more than half of total costs. In contrast, the fixed costs tend to
be modest: the use of the building and equipment and the relatively
rudimentary preparation of teaching materials. Under those condi-
tions, there are no significant returns to scale. As long as there are
enough students to fill one class, it matters little whether they number
a dozen or a million.

Exactly the opposite is true with technology-intensive teaching.
The fixed costs predominate and the variable costs are much lower.
First of all, the machines must be purchased. Computers cost at least
three thousand dollars if peripherals, rewiring and other technical
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costs are included. TV sets and VCRs and parabolic antennas cost less
than that, but still are far more expensive than any other piece of
equipment used in traditional classrooms. When we consider the
infrastructure necessary for broadcast transmissions of TV signals, the
numbers are not at all modest. Satellite reception requires additional
equipment that remains expensive despite price drops. By the same
token, software for computers and teaching materials for TV pro-
grams are very expensive when they are good.

Variable costs, however, tend to be quite modest with technology-
intensive teaching. The main component is instructors or other forms
of labor. The variable costs relate to the conventional end of new
instructions—namely, the teachers and aides who use them.

The implications of this distribution of costs could not be clearer.
The use of new technologies is associated with powerful economies of
scale. As noted, under conventional teacher-intensive technologies per
capita costs tend to remain the same or almost the same whether
there are one hundred or one million students. In contrast, with new
technologies, cost depends on how many share the fixed costs of
preparation and installation of equipment. A TV program such as
Telecurso 2000, which cost close to 50 million dollars to develop, will
have a cost per student of five thousand dollars if 1000 students attend
and ten dollars if 5 million students attend. The latter figure is not an
unreasonable prediction for this program during its lifetime.
Educational software which typically may cost $300,000 to produce is
usually sold at twenty or thirty dollars, due to the huge scale of sales.

Therefore, it is the expected scale of utilization which should
determine the mode of instruction. With few students, one hires a
teacher; with thousands of students, technology-intensive alternatives
may be less expensive. It is assumed that for every hour of classroom
contact, a teacher has to invest another hour of preparation. For every
hour of class, it takes five hours to prepare written materials. But
every hour of instruction using an interactive CD Rom requires at
least 300 hours of preparation. Hence, in order to justify the use of
more complex instructional technologies, it is necessary to have a
much broader clientele.

These considerations are important because Latin American coun-
tries cannot afford to ignore the costs of education in its different
modalities. Even our most affluent countries have difficulty making
ends meet. Hence, it should be no surprise that they cannot afford the
same technologies being used in the industrialized nations. In many
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cases, the alternatives are either to have expensive technologies for a
privileged few, or to have more economical alternatives for a larger
share of the school-aged population.

Television and other forms of distance education cost less than
computers in schools. As noted, a computer costs at least three thou-
sand dollars. Assuming a useful life of five years and another three
hundred dollars of maintenance per year, we have six hundred dollars
per computer per year. Taking the rate of 1 computer to every ten stu-
dents, this amounts to $60 per year. Assuming an average cost of $300
per student for basic education, using computers will increase educa-
tional expenditures by 20 percent. This is not a politically feasible
increase in educational budgets.

THE THEORY AND THE THEORY OF THE PRACTICE IN
USING TECHNOLOGY

There have been a dizzying number of experiments, many of them
conducted by teams with a strong scientific background and the capac-
ity and inclination to conduct controlled experiments and rigorous
evaluation studies.

Many of those studies indicate that new instructional technologies
may bring strong and positive improvements in learning. Indeed, rigor-
ous studies show that most major forms of computer utilization in
classrooms have a positive impact on learning. Drill and practice, tutor-
ial programs, word processors, IBM's Writing to Read—there is no
dearth of serious and credible studies showing how under well-con-
trolled conditions it is possible to obtain gains in learning with the use
of computers. Another group of studies also shows distance education
to be effective. In fact, correspondence education is at least one centu-
ry old, and study after study shows positive results.

Scaling up is another matter, however. Cognitive theory says that
such-and-such technology works fine in improving learning, implying
that all it takes to achieve the educational revolution is to scale it up.
But the theory of the practice is another matter, as scaling up is much
harder than expected. It may indeed be true that if applied to every-
body, the effects would amount to a small educational revolution. The
problem is that what works under a controlled and protected atmos-
phere may fail when scaled up.

Educational experiments create a total environment which is
designed to shelter the project. In scaling up, however, the innovation
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has to face a real world that is far less hospitable. Schools are conserva-
tive organizations and their incentive structures are very hard to
change. Very often, they welcome small experiments which do not
threaten conventional operations. But scaling up affects the rules of
the game and may conflict with school values, practices and incentives.
Hence, it is resisted, boycotted, sabotaged or discretely abandoned. As
a result, the scaled-up program does not look at all like the small
experiment which seemed so promising. More often, the scaling up
does not even take place, due to passive or active resistance.

A consequence of the theory of the practice is that costs are not
as low as expected, because of waste, breakdowns, under-utilization
and misuse. Therefore, not only are the results a pale image of what
the pilot projects promised, but the costs per students tend to be
much higher.

The results of this lack of effectiveness of scaled-up activities and
the cost overruns are far more serious for Latin American countries,
because they are less capable of affording such waste. In rich countries,
the costs of technology are a much smaller fraction of education costs.
Notice that a computer in an American school costs, at most, just half
of the student/year cost while in Latin America it costs ten times more
than to keep one student in school during the same period. The
Clinton proposal to wire all schools to the Internet and equip them
with more and better computers increases total costs of K12 education
by no more than one or two percentage points during one year.

UUHAT IS GOOD FOR THE UNITED STATES---"?

It was once said that what was good for the United States was also
good for Latin America. Whether this is true in particular situations is
a moot point. But in the case of instructional technologies, this is cer-
tainly not the case. The United States, like other rich countries, can
afford most if not all of these technologies, even if they do not work
too well.

It stands to reason that they choose and scale up the technologies
which respond to their needs. And their needs are the needs of coun-
tries which have already put into their schools just about everything
that has been dreamed up by educators and administrators.

Not only is universal education provided through secondary
school, but the availability of post-secondary education allows motivat-
ed students to continue. With the exception of a few remote regions,
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there are as many properly trained and certified teachers as there are
subjects being offered.

Therefore, instructional technologies are used to take the addition-
al step, to improve learning beyond the levels previously reached—lev-
els already vastly superior to those reached by Latin America. In other
words, they are used not to save resources or to reach a broader clien-
tele but to raise the quality of education even further.

In Latin America, the problem with the use of instructional tech-
nology is that too often its champions studied in the United States or
Europe, following the meandering intellectual fashions of these
regions. No matter how poor the country, very often those struggling
to introduce instructional technology are closely following the latest
paper published in computer journals.

When the latest fashion meant drill and practice programs for
computers, this was a relatively easy technology to apply. However, the
state of the art has evolved from that to LOGO, to simulations, to the
introduction of computers in regular disciplines, to the Internet and to
the World Wide Web.

Rich schools in poor countries have done quite well in following
the examples of rich countries. In fact, most of the positive experience
using computers in schools takes place in private schools catering to
the higher layers of society. There is nothing intrinsically wrong with
this. In fact, private schools have become the experimental grounds for
the best the hemisphere has to offer in the use of computers in
schools. This pool of experienced teachers will eventually have spill-
overs for the public system.

Even so, these uses commit a capital sin for poor countries. They
require exactly the factors which are particularly scarce in poor countries—
namely, resources and well-trained teachers. If poor countries had a vast
supply of the teachers needed for LOGO or constructivist approaches
to computer utilization, they would not have the miserable education
they do. By the same token, with about ten (bad quality) telephone
lines to each hundred inhabitants, the Internet is doomed to remain an
elitist resource, available only to a small number of students. No less
important, these remain expensive technologies for Latin America,
even with falling costs over the last several decades.

The bottom line, therefore, is obvious enough. What is good for
the United States is not necessarily good for Latin America. Latin
America should resist the temptation to mimic the use of instructional
technologies of the Northern countries, because it is not compatible
with its present factor endowments. We have neither the abundant
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financial resources nor the supply of well-trained teachers necessary to
scale up even the most creative use of computers in the classroom.

Surely, the above statement is not meant to deny the right to pur-
sue state-of-the-art technology. In fact, as technologies evolve and costs
go down, countries are well-advised to hone their skills in the use of
these technologies, no matter how arcane or expensive they may be at
present. But we should make a strong distinction between a policy of
encouraging small experiments in all directions and the thrust of a
global policy to use new instructional technologies in our countries.
This general principle is not restricted to computers in education;
there are several other technologies, such as interactive television,
which remain too expensive to reach large numbers of students. These
run the risk of being too expensive to be scaled up without resulting in
frightening costs per student when operated at the small scales permit-
ted by the narrow budgets available.

WHAT IS GOOD FOR LATIN AMERICA

What is good for Latin America is what is affordable for the masses
and what compensates for the chronic scarcity of quality teachers.
Fortunately, the quest for "teacher-proof teaching methods" is passe
and the fear that computers will create mass unemployment of teach-
ers has abated. Certainly this paper is not proposing a reinstatement of
those goals.

What we are proposing is that instructional technologies should
compensate for the shortcomings of existing teachers or for their com-
plete absence in very poor regions. Just as rich countries have used
technology to respond to their needs, we are suggesting that in Latin
America technology should respond to our needs.

In the case of computers in schools, software must be easy to use
and non-threatening to the teachers. Unavoidably, this means that the
most interesting and enriching uses of computers will have to wait.
Can we use the expression "appropriate technology" without insulting
everybody?

Another suggested line is to privilege those institutions which have
less fear of computers, such as technical and vocational schools or edu-
cational institutions. An alternate approach is to favor those created
expressly to use new technologies—a trend that began with the cre-
ation of the United Kingdom's Open University in response to the
refusal of the traditional British universities to engage in distance edu-
cation. It has been noted again and again that K-12 schools are the

Education in the Information Age a 37

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



ones which most resist the use of technologies, making waste higher
and results less impressive.

Probably the starkest contrast is between the modest, or in some
cases outright disappointing, results of computers in academic schools
and the impressive use of broadcast TV for education. While Latin
America, at best, plays second fiddle in the area of computers in
schools, the experiments in using television for mass education are
nothing short of spectacular and as good as anything done anywhere
else in the world.

Rich countries have used television in education in very
modest ways. The BBC may be an illustrious exception. Programs
for pre-schoolers, such as "Sesame Street" and others associated with
PBS, cater to populations not served by regular schools and have also
fared quite well. But by and large, educational TV in rich countries
does not amount to very much. All one needs to do to verify this
proposition is to surf the cable channels and contrast the quality,
tempo, color, and wealth of images on commercial networks with
the "talking heads" lecturing on standard school subjects on the local
educational TV channels.

By contrast, Mexico has been operating its Telesecundaria for
many years, with millions of students having gone through its courses.
For these students, Telesecundaria was not just a good option but the
only way to attend secondary school. Also in Mexico are the impres-
sive achievements of the Tecnologico de Monterrey with its technical
courses beamed to students in many states and now reaching several
other countries with its technical and management courses.

Brazil, a country of modest achievements in education, has
become a leader in the area of distance education, bringing forth many
interesting innovations. From the 1960s on, two states (Maranhao and
Ceara) have been operating secondary schools by TV very much along
the lines of Mexico. This has been an early and respectable if not very
creative use of TV

Far more impressive have been the achievements of Globo net-
work. Recently it retired the old Telecurso, just short of its twentieth
anniversary. While no reliable attendance statistics are available, it is
safe to say that it has been watched or carefully followed by many mil-
lions of poor Brazilians. This program was replaced by the new
Telecurso 2000, which also offers a GED-type program for young
adults, with separate primary and secondary programs.

One interesting feature of this program is that it does not use the
traditional classroom metaphor. All the classes take place in factories,
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offices, tourism agencies (for English language), newspaper stands and
so on. Faithful to the principles of contextualization of teaching, all
materials are presented by means of concrete life situations. Young
adults learn by watching scenes which are close to their worlds, rather
than the stale classroom with a teacher and students. In fact, the pro-
gram uses professional actors for all scenes except for some quick
interviews with well-known professors.

Another interesting innovation is the concept of redundancy on
the delivery of the programs. They are broadcast between six and
seven in the morning, when workers are often watching television
while they get ready to leave home. Educational TV stations rebroad-
cast the programs in the afternoon or evening. Many users videotape
the program in order to view them at a more convenient time. In addi-
tion, the tapes are sold to interested parties at very modest prices. The
written materials that follow the course are sold in newsstands.

Curiously, this is a strictly private initiative. It is funded by the
Federation of Industries of Sao Paulo, which wanted a program to
allow enterprises to train their workers. By the end of 1997, the num-
ber of students participating in organized reception in specially
equipped classrooms with instructors was expected to approach half a
million. The number of people watching the programs in the morning
for a combination of learning and entertainment already reaches 1.4
million in the city of Sao Paulo alone.

Perhaps as noteworthy as the previous points is the fact that the
quality of the programs equals that of the best commercial TV In that
sense, these are programs which boast the same quality of acting, sets,
scripts and tempo as high-quality commercial TV

Along the same lines, TV also offers privately-funded programs of
agricultural extension and small business development. The audience
for these programs is extraordinarily high, reaching millions. Recently,
the Federation of Transports, representing private business in the area,
rented satellite time and started offering 10 hours per day of training
in transport-related trades. There are already 1,200 classrooms spread
around the country, mostly in transportation firms, with enrollment
that reaches 300,000.

What all these experiments have in common is that they reach the
masses, which the conventional educational systems cannot always do.
They also compensate for the inadequate preparation of teachers.
Telecurso 2000 has classrooms with learning facilitators helping the
students. But if these instructors were to teach the students, they
could never deliver anything comparable to what can be done with
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professional actors reading scripts prepared by the best teachers in the
country, in programs directed by professional TV people. Last but not
least, these programs have low costs per student. Any cost divided into
millions of students becomes inexpensive,

SOME LESSONS

To conclude, what this paper is saying is that technology today offers
many exciting alternative paths for improving education, but each of
these alternatives is not equally good or appropriate for all countries.
Rich countries have used technology to make their good education
even better. If Latin American countries were to follow the same path,
they would be choosing alternatives which, in addition to being very
expensive, require high-quality teachers who are not available and can-
not be made available. These experiments are therefore doomed to
remain enclaves, catering to local elites but incapable of being scaled
up to reach the number of people who are in dire need of better
instruction.

Instead, then, Latin America needs to focus on those technologies
which compensate for the factors which are lacking—namely, well-
trained teachers and the resources to pay for expensive equipment.
Latin American countries should concentrate on those technological
alternatives which, at low cost, bring to students the imagination and
creativity of a few excellent teachers.

While the use of computers in classrooms is not to be denigrated,
a much greater potential can be found in distance education. The fact
of the matter is that despite considerable efforts to bring computers to
academic classrooms, Latin America remains a marginal player in this
area. This contrasts to the superlative and world-class performance of
mass education programs using broadcast TV and video.
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The Economics of
Educational
Technology

Someone observed recently that the most
important innovation in educational tech-
nology in Latin America over the past cen-

tury or more has been blackboards and chalk.

in fact it is probably true, and understanding
why it is true may help us think more clearly
about the many new educational technologies
being discussed in this book.

This paper looks at educational technology principally in economic
terms and lays out the economic questions that should be asked about
specific technologies. My goal is to identify the right questions, and
then to say as much as possible about what the answers to those ques-
tions might be.

First, it is important to note that "educational technology" is a
fairly broad term. Most experts include at least the following: print
(chiefly textbooks but other printed materials as well), audio cassettes,
programmed learning, radio, broadcast television, and personal com-
puters. Peer tutoring programs are sometimes included. Even relative-
ly low-tech approaches, such as slide projectors (or blackboards and

Mr. Puryear works with Inter-American Dialogue.
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chalk), merit attention as promising technologies, particularly
when resources are tight—which is usually the case in most of
Latin America.

So, let us look for a moment at blackboards and chalk. What
are their essential characteristics? They are cheap, readily available,
portable, require nothing from the surrounding environment to func-
tion, need almost no maintenance, and can be mastered by anyone
who possesses basic literacy. And they are effective in helping children
learn at all educational levels—primary, secondary, and post-secondary.

That's pretty good. These are the qualities we might expect the
ideal educational technology to have.

Blackboards and chalk in fact constitute a kind of benchmark.
They help us see what questions to ask when assessing educational
technologies. And it seems fair to ask how many of those new tech-
nologies possess all—or even a few—of the qualities possessed by
blackboards and chalk.

Now if you look carefully at blackboards and chalk, it quickly
becomes clear that their qualities can be divided into two categories:
costs and effectiveness. Furthermore, it is clear that both costs and
effectiveness are influenced significantly by something else that is inde-
pendent of blackboards and chalk: the conditions in which they are
expected to operate. So that suggests that in assessing educational
technologies, there are at least three kinds of issues to look at: costs,
effectiveness, and surrounding conditions. Only when we look at all
three can we determine whether a given technology is suitable.

Let's look briefly at each of them.

COSTS

Technologies have at least two kinds of costs: fixed costs and variable
costs. In this context, fixed costs are what it costs to put in place the
necessary infrastructure and software for making the technology avail-
able. It is the up-front investment. In the case of textbooks, for exam-
ple, it is usually just the cost of writing the books. In the case of televi-
sion, it is the cost of establishing a broadcasting capacity and of pro-
ducing the programs. In the case of computers, it is mostly the cost of
writing appropriate programs. Fixed costs may also include the cost of
setting up a central managerial and training system that is necessary to
produce, distribute, implement, and maintain the technology.

Not surprisingly, fixed costs are different for different kinds of
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technology. The fixed costs of textbooks and other printed materials
are fairly low, consisting mainly of payments to authors to write the
books and materials. The fixed costs of radio and television are much
higher, and consist of payments to produce and broadcast programs.
Television costs considerably more to produce than radio—one esti-
mate suggests 25 times more.

But fixed costs have an important quality: they are spread out over
all the students served. We need to remember that the fixed cost per
student for some educational technologies, such as radio and televi-
sion, drops rapidly as more students are served, because of economies
of scale. The fixed cost of an educational TV program that serves just
1000 students would be about the same as the fixed cost of a program
that serves 100,000, or 1,000,000. You need the same up-front invest-
ment in producing programs. But the fixed cost per student drops
rapidly when you can divide that cost by 100,000 students, or by a mil-
lion, rather than by 1000. By contrast, approaches that have low fixed
costs, such as conventional teaching—which relies exclusively on the
time of teachers—offer no significant economies of scale.

Variable costs are what it costs to add students to the system after
it has been set up. It is the cost of serving an additional student. For
textbooks it is the cost of producing and distributing each additional
book, and for computers it is the cost of providing and maintaining
each additional computer and its programs, plus the additional cost of
providing electricity and perhaps telephone service. Training teachers
to use the new technology is also principally a variable cost; you must
train additional teachers every time you introduce the technology to
another classroom.

Variable costs also are different for different technologies. The vari-
able cost of textbooks is low, particularly if the books are reused by
each cohort of students. The variable cost of radio is also low, since
radios are already widely available and can run on batteries if neces-
sary. The variable cost of educational television is higher, perhaps 10
times as high as radio, since televisions cost more to purchase, require
an electrical hook-up, and need more maintenance. The variable cost
of computers is even higher—perhaps 100 times as expensive as
radio—because of purchase and maintenance costs, and perhaps the
cost of teacher training. Access to the Internet also requires a tele-
phone line. Computer costs are, of course, a moving target and have
dropped significantly during the past few years. But they remain high
compared to traditional levels of per-student spending in Latin

^The.Ecouamic.&^.EduMtianalJ'.edinolog^^n^B^
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America. The variable cost of conventional teaching is also fairly high,
since you must pay an additional salary for every 30 or so students.

Another important aspect of technology costs is the way they fit
into the educational system. Technologies designed to substitute for
personal classroom teaching—many of the distance education pro-
grams, for example—have a built-in cost advantage: they make unnec-
essary many of the personnel costs of conventional schools. This is
particularly the case for students who are in remote areas or highly dis-
persed geographically. Research suggests that distance education pro-
grams for training teachers, for example, can be developed at a cost of
between one-third and two-thirds the cost of conventional programs.

By contrast, educational technology that requires significant super-
vised classroom teaching, or that is designed to complement the tradi-
tional activities of a teacher, is less likely to reduce costs. These pro-
grams usually incur both the costs of conventional schooling and the
costs of the new technology. Some of them may also bring "hidden"
costs by requiring new curricula, new roles for teachers, and a new
managerial system. Governments might still choose such programs, of
course, but they should do so because the learning increment is worth
the additional cost, and not because they expect costs to be lower.

What does all of this tell us? First, that providers need to calculate
both fixed and variable costs when assessing technology programs, and
need to consider how many students they expect to serve.

Second, that technologies with high fixed costs and low variable
costs—such as television and radio—can be quite inexpensive, if
they serve large numbers of students. They yield greater economies
of scale.

Third, that technologies with high variable costs, and that work in
conjunction with conventional teaching—such as personal comput-
ers—are unlikely to bring any cost advantage. Indeed, they may be
quite expensive.

Fourth, that technologies which replace conventional teaching,
rather than complement it, are likely to have a cost advantage. Such
technologies may allow setting up new programs that are cheaper per
student than are traditional approaches. For this reason, the most suc-
cessful applications of educational technology in developing countries
have been in distance education programs, which provide services that
conventional approaches cannot afford to provide.

And fifth, that technologies which are relatively self-contained, and
require only minimal pedagogical input and managerial support at the
local level may have a cost advantage. Again, radio and television stand
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out in this category. Some forms of programmed learning may also fall
into this category.

EFFECTIVENESS

The next issue in assessing educational technology is effectiveness.
Here the story is relatively simple. All our research and experience
tell us that under the right circumstances and with sufficient resources,
nearly any of the new educational technologies can be effective in
improving learning.

Studies also suggest that technology does not have to be
implemented large-scale in order to be successful and sustainable.
Often, technology that fulfills a specific, narrowly defined purpose
in the classroom and complements other educational goals has a
greater chance of being effective. Clearly, effectiveness does not require
that large quantities of technology be added across the entire educa-
tional system.

Interestingly enough, research fails to support the idea that more
expensive or more complex technologies produce better educational
outcomes. It appears that motivated students can learn from any medi-
um that is competently used. To be sure, we have little research to date
on the learning outcomes of computer and multimedia approaches;
perhaps future research will yield different conclusions. But it is also
true that relatively simple new technologies, such as electronic mail
and off-the-shelf computer software, appear to give good results. Thus
far, then, the idea that complicated, high-tech approaches are more
effective than simple, low-tech ones has not been demonstrated.

The question therefore is not really whether technology is effec-
tive. It usually can be. Rather the question is, what does it take to
make technology effective, and how much does that cost? In economic
terms, we're talking about cost-effectiveness. We need to know
whether the cost of successfully incorporating technology is a good
investment.

Here, research is fairly limited, but it does suggest that some
approaches are better than others. For example, distance education
programs have often proven cost-effective, in part because they operate
separately from, and in place of, conventional teaching. Interactive
radio instruction has also been shown to be more cost-effective than
textbooks under some circumstances.

Generally, however, research suggests that technology has a
greater potential for improving effectiveness or expanding access than
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it does for reducing unit costs. So when we think about cost-effective-
ness, we will more often need to decide that we are willing to pay
more money to get more learning.

SURROUNDING CONDITIONS

The final issue is the surrounding conditions, which we will look at
here principally in economic terms.

Claudio de Moura Castro noted in the previous paper that
although many educational technologies have demonstrated their
effectiveness, they have not been as widely adopted as predicted back
in the 1960s and 1970s. Why not?

The reason for this appears to be that the conditions necessary for
educational technology to be successful are often not present. These
technologies need some combination of factors from their surround-
ing context—proper conditions—for success.

Economists call this combination of factors a production function.
It specifies what output can be expected from any particular combina-
tion of inputs. The idea is to maximize output (in this case, learning)
from the inputs you have available, and to be sure that the right mix of
inputs is on hand so that each can do its job. When educational tech-
nology is adopted, then, the key questions are what combination of
factors or conditions is necessary to make it work, and whether it is
possible bring that combination together.

Some technologies, for example, require talented and highly moti-
vated teachers in order to work. These may be scarce, particularly in
public schools. Or they may require reliable electrical and telephone
connections—often unavailable in rural areas. Or they may require
sophisticated management and training systems that are beyond the
capacity of some governments. They may require altering the tradi-
tional roles of teachers, which teachers may fiercely resist. Or they
may require that ministry of education officials cede power and staff
to new institutions, something government bureaucracies hate to do.
They may simply cost more than governments are willing to pay, lead-
ing to underfunding.

Research suggests that the biggest obstacle to successfully adopt-
ing educational technology is establishing the political and institutional
framework necessary to sustain the innovation. One of the most
famous examples is the instructional television program in El Salvador,
which reached nearly a quarter of a million students at its peak, and
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appeared to have been relatively effective, but which succumbed to
political problems.

Several successes, most notably the Telesecundaria program in
Mexico and the instructional radio program in the Dominican
Republic, owe their success to their ability to bring together the neces-
sary set of conditions. Distance education programs have had their
greatest success when carried out in higher education, where students
are older and do not need the discipline, supervision, and motivation
that younger students need. Also, higher education is one area where a
good deal of unsatisfied demand for education exists, making it easier
for distance learning programs to compete with conventional schools.
The success of open universities in several countries, including
Colombia, can be explained in part by how well they fit their sur-
rounding conditions.

Governments that wish to introduce educational technology, then,
must pay attention to the production function—to the critical sur-
rounding conditions that are necessary to make the technology work.

IT ALL BEGINS WITH GOALS

I want to conclude simply by noting that economic analysis is very use-
ful in understanding the choices a provider faces when considering the
introduction of educational technology. But we need to remember
also what economics, and technology, cannot do. They cannot estab-
lish objectives.

Education providers—usually governments—set the objectives.
They decide whether costs are most important, or effectiveness, or effi-
ciency. And they may well choose objectives that have not been men-
tioned here. For example, they may focus on equity rather than on effi-
ciency. Or they may give priority to introducing a more modern, inter-
active pedagogical approach in classrooms, even if that is more costly
and harder to evaluate.

Educational goals must drive technology decisions. Technology
and economics are means, not ends.

The Economics, of .Educational Technology 047
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The Half-life of
Knowledge and
Structural Reform of
the Educational Sector

Today's dynamic globalizing economy
where the most important resource is the
knowledge in the heads of the labor force,

places increasing demands on educational sys-
tems already straining under the severe bud-
getary pressures faced by governments, enter-
prises, and families. The call everywhere is for

increased coverage, better quali-
ty, and lifelong rather than ter-

minal education. There is simply no way that
these goals can be achieved without fundamen-
tally re-inventing and re-engineering educational
systems to reduce costs, increase efficiency, and
lower prices.

Peter Knight is a partner in Knight, Moore—Telematics for Education and
Development.

Peter T- Knight
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CHALLENGES FACING EDUCATIONAL POLICY AND
FINANCE

Knowledge is exploding. In many countries the relative cost of educa-
tion is rising. Even when citizens, business groups, and political leaders
succeed in raising the social value placed on education—and hence the
relative share of education in family, enterprise, municipal, state, and
national budgets—resources are insufficient. A fundamental restructur-
ing of educational systems is required to achieve what has been so elu-
sive to date—a major increase in productivity.

The key is to mobilize more private sector finance and managerial
skills and encourage the use of modern information and communica-
tions (telematics) technologies in education, both public and private.
These technologies are reducing the cost of processing, storing, and
transmitting knowledge at roughly 50 percent every 18 months. There
is no end in sight to this dramatic fall in costs. The telematics revolu-
tion—fueled by digital, satellite, and fiber optic technologies and by
the convergence of telecommunications, computers, and television—
offers tremendous potential to reduce costs and increase productivity
in education and training. But simply piling new technologies on top
of old ones at every level of the system will not do.

What is needed is a thorough re-invention or re-engineering of the
strategic education sector. The challenges are more organizational and
political than technical. Competitive forces must be unleashed to push
down prices to reflect the fall in costs. A wave of technological change
is upon us, and the key to public policy is to manage the process of
what Joseph Schumpeter called "creative destruction" to achieve clear
national goals (Schumpeter, 1942). Countries, regions, cities, and com-
panies which are able to create consensus around a vision of a strategi-
cally reformed education and training sector will be able to surf the
wave of change and move ahead; those which do not are likely to be
crushed by it. Families of future workers and individual workers
already in the labor force also need to develop strategies to stay com-
petitive in rapidly changing labor markets.

In the following sections I outline the key elements of educational
and telecommunications policy reform, the concept of the "half-life
of knowledge" (which I believe is helpful in deciding on how to orga-
nize and finance different parts of the educational system), key public
policies which can encourage this reform, and the role of competition
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in driving technological change in the education and telecommunica-
tions sectors.

ELEMENTS OF EDUCATION, TRAINING, AND
TELECOMMUNICATIONS POLICY REFORM

This restructuring and reform of educational systems is likely to
involve increased provision of educational and training services by pri-
vate sector training businesses and by enterprises providing training to
their workers. Such private sector entities have strong incentives to
provide knowledge which has immediate economic returns to the indi-
viduals and firms involved. These private sector enterprises are respon-
sive to market forces, have strong incentives to increase efficiency and
lower costs, and cannot survive providing training for outmoded skills
or using obsolete equipment as often occurs in formal vocational train-
ing institutions. A recent World Bank study found, for example, that
vocational education in Egypt has negative value added—it costs to
unlearn the inappropriate skills being taught in such institutions.

Public education and training policy and appropriate economic
incentives, including tax deductions and credits for the expenditures
made, can stimulate private sector provision of education and
training services.

But students and families often assess practical, vocational educa-
tion as leading to a dead end. As a consequence, it is mostly students
not qualifying for more academic training who tend to enroll in formal
vocational training institutions. A key policy and regulatory reform is
to establish what New Zealand (1990), Australia (1995), the United
Kingdom, and now South Africa are calling a "national qualifications
framework" (NQF). Under an NQF, knowledge is broken down into
modules, and objective assessments of knowledge acquisition are
made by certified testing authorities. (This can be done in many cases
over the Internet using World Wide Web servers.) What is assessed is
what the student knows, independently of how he or she acquired the
knowledge. This opens the way to alternative providers of training,
providers who compete on the basis of cost and quality objectively
assessed through results (New Zealand Qualifications Authority, n.d.;
Australian Qualifications Framework Advisory Board Secretariat, n.d.).

Independent study, study within formal educational institutions,
on-the-job training provided by business enterprises, learning through
specialized training firms, distance learning or classroom learning—in
short, the learner will have multiple options to fit his or her budget,
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learning style, and opportunity cost of time used for study.
A complementary reform is the establishment, now being

proposed in Korea, of an "educational credit bank," where students
can accumulate credits from different educational service providers,
and apply them toward various degrees or certificates. Students can
"mix and match" credits obtained from public and private providers,
theoretical/academic and practical/vocational knowledge. This
innovation may allow flexibility, changes in direction over a lifetime
rather than locking students into a single (often dead-end, terminal)
educational path.

Finally, telecommunications policy reform is critical for accelerat-
ing productivity increase in education through lowering the costs of
transmitting knowledge. Again the key is introducing competition and
mobilizing private sector resources to lower prices in line with falling
costs and mobilize needed investment capital, available from both
domestic and international private sources. In many African countries,
for example, waiting lists for even outrageously high-priced conven-
tional telephone service from under-financed public sector monopoly
providers is from five to ten years. Providing broadly available Internet
service in these conditions is a pipe dream. This obvious mismatch
between demand and supply can only be broken by regulatory reform.
This requires mobilizing the education, health, business and other con-
stituencies being harmed by the inefficient state monopolies. To para-
phrase Clauswitz, telecommunications policy is too important to be
left solely in the hands of the existing monopoly providers (UNECA,
1997; Knight, 1995).

A possible use for public subsidies is to encourage development of
the physical infrastructure necessary for distance learning throughout
a national territory (e.g. Internet backbone development, as has been
done in the United States and Brazil). This does not mean the state
itself must build and operate such infrastructure—in fact a good case
to the contrary can be made for competitive provision by private sec-
tor enterprises.

THE HALF-LIFE OF KNOWLEDGE, THE RATE OF
KNOWLEDGE ACQUISITION, AND ALTERNATIVE
DELIVERY MODES

What kinds of knowledge lend themselves best to different types of
educational service provision and finance? I propose a distinction
between short half-life knowledge (SHK) and long half-life knowledge
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(LHK). Their respective characteristics are summarized in the table on
the next page. Table 1 emphasizes the speed of acquisition and deterio-
ration of long as opposed to short half-life knowledge. Of course these
are the polar extremes; much knowledge may lie somewhere between
them on a continuum.

LHK tends to take years, or at best months to acquire, and it has a
much slower rate of depreciation than SHK. LHK lends itself to sys-
tematic acquisition over a number of years in formal educational insti-
tutions. LHK also tends to have what economists call "positive exter-
nalities" (economic or social benefits accruing to society and not just
to the individual receiving it—consider the examples of basic language,
acculturation, socialization, and citizenship skills). It includes many
technical areas, such as the traditional mechanical and electrical trades
(as well as many others), which take a long time to master, are very
expensive, and require a solid theoretical and conceptual basis. But it
would exclude specializations within these same trades (such as MIG
welding within the mechanical trades) because they take little time to
master and become obsolete when newer processes appear. LHK also
is a good candidate for public sector finance and provision as well.
Since the economic returns are not immediate, LHK is most often
financed by families and by the state rather than by active members of
the labor force or companies in which they are working.

SHK, on the other hand, can often be acquired in a matter of days,

Table!• Attributes of long half-life knowledge
and short half-life knowledge

Knowledge Type

Acquisition Time

Quick Econ. Return

Social Externalities

Finance

Examples

Long Half-Life
Knowledge

Academic, basic, theoretical,

complex trades

Long — years, months

No

High

Families, state

Basic socialization,

citizenship, language,

mathematics, logic,

reasoning, theoretical parts

of professional training

Short Half-Life
Knowledge

Short — vocational, practical

Short — days, weeks, months

Yes

Low

Workers, businesses

Industrial processes,

software use, specific

technical and professional

skills
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weeks, or at most months. It tends to be practical, highly specialized
vocational knowledge, or simple trades such as hair cutting, and as
such has a quick economic return. Often it depreciates rapidly—its
useful life is short. Consider, for example, learning to perform a specif-
ic industrial process, use a new piece of software, or perform a new
surgical technique. If not practiced quickly, the knowledge is easily for-
gotten. In any case, since technological progress is rapid in many fields
(even if practiced), the knowledge is likely to become obsolete quick-
ly—again consider the examples of industrial processes, software, or
surgical techniques. What is "state-of-the-art" cutting-edge knowledge
providing the holder a competitive edge today is likely to become eco-
nomically outmoded (depreciated or rendered obsolete) by technologi-
cal progress tomorrow. This kind of knowledge is an excellent candi-
date for private sector provision and finance by individual members of
the labor force or companies. Public finance (say through tax credits or
other fiscal stimuli, or through the distribution of "training vouchers"
to be used by individuals choosing among competing providers of edu-
cation and training services) may be relevant if there are also social
benefits beyond those accruing to individuals and/or the firms in
which they work.

A good case for public finance, perhaps from employment taxes,
may be made for acquisition of new skills by workers rendered unem-
ployed through technological change or international trade which
makes their skills and the products of the enterprises where they have
been employed obsolete or non-competitive. While technological
change produces overall social benefits, the process of "creative
destruction" tends to render obsolete older technologies and the skills
specific to them. The task for public policy, for families, for enterprises,
and for individual workers is to move "upstream" into skills appropri-
ate for "sunrise" rather than "sunset" industries.

A working hypothesis is that SHK lends itself to private sector pro-
vision and finance, whereas LHK, which is necessary for the acquisi-
tion of many kinds of short half-life knowledge, is better adapted to
public sector finance and provision. Rapid technological change to take
advantage of the information and communication technology revolu-
tion is most likely to occur fastest in the provision of SHK in the com-
petitive private sector. But the fall in the prices of educational services
which competition makes possible can put competitive pressure on tra-
ditional formal educational sector institutions providing LHK, in both
the public and private sector.

A more radical view is that the public sector should not directly
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provide vocational training in public institutions, but leave it to
enterprises and individuals to finance the acquisition of such knowl-
edge, since it is in their interest to do so. This will save scarce public
funding for LHK with high social externalities, which is less likely
to be financed by private sector firms or individuals in the socially
desirable quantities.

Public sector provision of vocational education often leads to infe-
rior students acquiring outdated technical skills using obsolescent or
obsolete machinery and software. Public funding may be appropriate
to encourage provision of needed skills, as in the case of workers ren-
dered unemployed by technological change or international trade in
"sunset" industries. But it is better to allow workers and enterprises to
choose their own providers of such training, whether private or public
institutions, perhaps by distributing "retraining vouchers" to the affect-
ed workers. The state can encourage high-quality provision by certify-
ing providers and establishing more generally a regulatory framework
which encourages competition in the provision of such services,
including by setting standards and mechanisms for assessing whether
the knowledge has been obtained.

Today the quality assurance function is mostly performed by
certifying the quality of training institutions, which themselves admin-
ister the formal assessments (examinations, tests) subject to various
quality checks. But a promising route for the future is to encourage
the establishment of independent assessment centers, which may
function over the Internet or via physical centers. The Educational
Testing Service in the US performs this function for some academic
skills (e.g., the Scholastic Aptitude Test, the Graduate Record
Examination, and the Test of English as a Foreign Language), and
the European Union is planning to establish such assessment centers
for a variety of academic disciplines.

COSTS, PRICES, COMPETITION, AND TECHNOLOGICAL
CHANGE IN EDUCATION

The key to achieving needed productivity increase in the education
sector is to harness the information and communications (telematics)
technology revolution. But introducing revolutionary new technolo-
gies in rigid, conservative, unionized, and bureaucratized structures is
difficult, to say the least. Such structures are all too common in the
formal education sector providing LHK, especially the public parts. It
is much easier in the competitive, private sector providing SHK.
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Enterprises in this sector must either meet market tests of value, effi-
ciency, and timeliness, or die. It is thus no surprise that it is in the com-
petitive, private subsector that the adoption of telematics in education
is proceeding most rapidly.

In industry, "just-in-time" production has drastically reduced costs
by virtually eliminating inventories. Now "just-in-time" training is
becoming the norm, minimizing the "stockpiling" of fast-depreciating
knowledge in the labor force. Education and training on demand—
anywhere, anytime—is now technically feasible, and costs are falling
fast. Global and regional as well as national markets for education and
training are developing rapidly.

I believe it is in the competitive market for SHK that we may
expect costs (including the cost of knowledge depreciation) to be most
closely controlled, and prices to fall most rapidly. The forces of "cre-
ative destruction" unleashed by the telematics revolution can push
down prices to reflect sharply declining costs of processing, storing,
and transmitting knowledge because competitive producers cannot
charge monopoly rents. If these producers do not lower prices to
reflect falling costs, they will be displaced in the market by training
firms which do lower prices. Thus, establishing a competitive market-
place for training and education services should be a major objective of
government policy in the education sector.

Competitive pressures can also be brought to bear in the market
for LHK if a proper regulatory framework and other elements of an
incentive structure are put in place. We are already beginning to see
this happen in university-level education, where costs have exploded
along with knowledge. In the US, for example, the cost to a family of
sending a child to college (including tuition, room, and board) is
approaching 15 percent of median family income for a public universi-
ty, up from 9 percent 15 years ago. For private universities, the figure
has doubled to 40 percent of medium family income over the same 15-
year period (Daniel, 1997). Private firms such as Motorola, ATT, and
IBM are establishing their own virtual universities for staff training,
and other private firms, such as Jones Education, are opening global
virtual universities open to the public.

There are two main ways in which the cost of university educa-
tion can be reduced. The first is organizational change—exemplified
by the pioneering British Open University (BOU). Established in 1969,
in 1995 it had over 157,000 students in degree programs, at an average
cost per student 50 percent of that in other U.K. universities (Daniel,
1997, Table 2). Evaluations indicate that the quality of education
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provided by BOU is at least as good if not better. The secret lies in the
large returns to scale being reaped in course design to high quality
standards and the provision of multimedia instruction (offering the stu-
dent options in learning from text, video, tutors, audio cassette and
now over the Internet). The high fixed costs are spread over a huge
spatially dispersed student body, resulting in lower average costs per
student and greater ability of students to use the learning tools which
best suit individual learning styles. And all this has been achieved at a
public institution where fees paid by students account for only 31 per-
cent of university income. Now BOU is moving rapidly to take advan-
tage of the second source of cost reductions—technological change.
Through its new Knowledge Media Institute it is rapidly incorporating
Internet and other computer-based technologies into its panoply of
instructional tools.

In Latin America there are a number of open universities inspired
by the British model, but it is the Virtual University of Monterrey (part
of the System of the Technological Institute of Monterey - ITESM) in
Mexico which is the largest (over 43,000 students in 26 Mexican cam-
puses), most international (providing instruction in 13 universities in 6
countries and planning on expanding further), and most technological-
ly advanced (using television, Internet, and 2-way videoconferencing
delivered by satellite) (Rectoria de la Universidad Virtual, n.d.). While
costs at this private institution are not yet lower than conventional uni-
versities, as the student base expands this may become the case as high
fixed costs are spread over a broader student population.

Another good example of the use of technology in formal educa-
tion in Latin America—this time primary and secondary school educa-
tion targeted at 15-30 year-olds already in the labor force—is the
Fundacao Roberto Marinho's Telecurso 2000, delivered by television
and print materials to an audience in the millions every day in Brazil
(Fundacao Roberto Marinho, n.d.; Oliveira, 1997; Knight 1996).
Importantly, this program was developed by a private foundation and
financed by the Federation of Industries of Sao Paulo State (FIESP),
but it is increasingly being used in public primary and secondary
schools. Educational programming including the Telecurso 2000 is
now being delivered direct to home by satellite on a special education-
al channel (TV Futura).

TV Futura should shortly have competition from a second
Portuguese language direct-to-home educational channel being estab-
lished by the Abril group as part of the Direct TV Latin America con-
sortium (Galaxy Latin America, or GLA). GLA is already offering an
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educational channel in Spanish (Cl@se-Canal Latinoamericano de
Servicios Educativos).

In Brazil, Chile, Costa Rica, Jamaica, and Mexico, major programs
are now underway with government support to bring computers to
the classroom of public as well as private schools. There is already a
good deal of experience accumulated in the United States (Conte,
1997) and other countries as well. There are ample opportunities in
Latin America to link up with private providers of video-based content
such as TV Future and Cl@se in new public/private sector partner-
ships, as is already happening in some Brazilian states. The public sec-
tor is also active in content provision via television, e.g., Mexico's
Telesecundaria (now exporting programs to Central America), and
Brazil's TV Escola,

Educational television is an area where Latin America is a world
leader, and strong economic arguments can be made for giving priority
to exploiting this existing comparative advantage (Castro, 1997). But
given the rapid development of wireless technologies, which permit
more personalized and interactive approaches, it is important to at
least experiment in the use of Internet and other computer-based
training and education technologies to complement television.
Interestingly, Brazil's Telecurso 2000 is now moving to develop com-
plementary Internet-based instruction and support Fundacao Roberto
Marinho, n.d.) to its televised programs and print-based instruction.
Likewise, Mexico's Telesecundaria is integrating its offerings with the
new Red Escolar, both of which are operated by the Institute
Latinoamericano de la Comunicacion Educativa (ILCE).
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New Technologies for
Professional
Education, Training,
and Human Resource
Development
What Dorks; What Hakes Sense?

This section presents a brief synthesis of
current uses of computers and telecom-
munications in education and training. Its

focus is the use of
computer networks in

professional education, in corporate training and
in human resource development.

Alexander J- Romiszowski

COMPUTERS AND NETWORKS IN EDUCATION

Computer-mediated communication (CMC)
for group-learning
Computer mediated communication (CMC) is a generic term used to
describe any system which enables people to communicate with other
people by means of computer networks. Well-known examples include
computer conferencing, electronic mail, discussion lists, listserves and
bulletin board systems. In education and training, CMC systems are
used to implement discussions organized in a manner very similar to
conventional classrooms, thus creating a form of "virtual classroom"

Dr. Romiszowski is on the faculties of the School of Education, Syracuse
University and the School of the Future, University of Sdo Paulo
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(Hiltz, 1986; 1990). Other uses are seminars mediated by computers,
case study discussions mediated by computers, and on-line equivalents
of other small-group discussion methodologies (Romiszowski, Jost &
Chang, 1990; Romiszowski, 1993).

Computer-mediated information, or instruction,
for individual learning

Another function of computer networks is to gain access to remote
databases, to consult electronic libraries or to transmit information to
workers at the workplace. Generally, such information may not be
used for group discussion or argumentation between people, but
rather by individuals for their own purposes. Examples include on-line
journals, electronic or virtual libraries, access to interactive data banks
such as the Dow Jones Index on the stock exchange, and electronic
banking systems.

Yet another form of educational use of computers is computer
assisted instruction (CAI) or computer-based training (CBT). It comes in
various forms but always with the intention of promoting specific
learning through interaction with software rather than with teachers
or other people involved in the learning process. The tendency is for
the individual to study independently using software stored in comput-
ers or networks.

Integrated systems

Recently many examples of educational applications have appeared
that involve a combination of information and instruction dissemina-
tion systems, such as CAI or CBT, with facilities for group discussion
on the same computer network (Romiszowski & Chang, 1992). Such
integrated systems of computer delivery and support of collaborative
work are the basis of the current movement towards "telework" and
"virtual groups" in the business context. They are becoming more
common in education and training contexts. In the work context, this
tendency is often referred to as computer-supported cooperative work or
CSCW (Grief, 1988). In the context of education, the parallel phenom-
enon is often referred to as computer-supported collaborative learning or
CSCL (Kaye, 1992).

Other integrated systems appearing in the work context with ever
greater frequency are the so-called electronic performance support systems
(EPSS). This type of system supplies the worker at his or her work
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station (which now typically is a computer attached to a network) with
all the information and access to other specialists who might be neces-
sary to consult in order to get the work done in the most cost-effective
manner. Use of these systems is growing so fast that it is considered by
some authors to represent a new paradigm for human resources devel-
opment (Gery, 1991). One trend which is now in current fashion and
which includes EPSS as at least one of its forms is "just-in-time train-
ing" (Lewis & Romiszowski, 1995).

Another recent movement is the trend towards computer-based
multimedia systems for education, training and human resource devel-
opment. These may be encountered as stand-alone instructional or
informational systems (perhaps in CD-ROMs), as databases on a net-
work, or as elements within audiographic computer conferencing sys-
tems and group discussion environments involving visual and audio
support (such as desktop video).

The variety of different forms of CAI, CBT, CMC, CSCW and
EPSS which are now in use is very large. In this paper, the focus is lim-
ited to those approaches that have already been implemented with suc-
cess and which have generated a reasonable quantity of research. This
will enable us to evaluate the potential impact of these new technolo-
gies in the real world of education and training.

WHY DO UE NEED COMPUTERS AND NETWORKS
IN EDUCATION?

In this section, we present two lines of argument that support the use
of new technologies, particularly networking technologies, as essential
"survival strategies" of future education and training systems.

Current educational trends

Until quite recently, the major activity in software development for
education and training worked within the paradigm of individual
learning toward precisely defined goals. This is the conventional model
of CAI or CBT. However, there is a growing tendency toward more
use of computers in networks to promote group learning activities.
This is for a combination of reasons that include technological devel-
opments related to access to computer networks as well as socioeco-
nomic developments related to the type of work people perform and
the skills they need. The current Internet technology and the forth-
coming higher speed and broader band technologies promised by
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future information superhighways make possible distance learning
activities that model very closely the interactive group learning activi-
ties that have been the mainstay of much of conventional education
in the past.

The socioeconomic developments are in part a reaction to the
impact of technology on society. They are creating a situation in which
just to be employable, people must continually upgrade their knowl-
edge and skills and be active learners, active problem solvers and active
critical thinkers. In the development of these generic skills of learning
and of thinking, the methodologies of education put more stress on
group activities as opposed to individual learning activities.

Thus we see a confluence of technological, sociological and psy-
chological reasons for the current trend which is moving the use of
computer technology in education and training from individualized
self-learning models to distance-delivered group-learning models.

Two problems: population and education

In addition to the technological and pedagogical arguments just pre-
sented, there is another way to look at future demand for education
and the role of technologies in meeting that demand. We can compare
educational demand (the problem of education) with the demand for
food which Malthus in the 19th century referred to as the problem of
population. He predicted great tragedies for humanity as a result of
the exponential growth in population related to the linear growth in
the capacity of societies to produce food.

However, looking back from the 20th century, although there are
places in the world where there is hunger, the situation has not
become as dramatic and tragic as Malthus predicted. The reason for
this is that the agricultural community managed to create an exponen-
tial growth in food production directly through the application of new
technologies to agriculture. In the same way, we might today predict a
great tragedy in the area of education and culture if the current sys-
tems and methods of teaching and learning do not recreate themselves
to meet the exponentially growing needs for education and training.
Using the problem of population as an analogy, we could argue that
the only route to increasing the supply of education proportionate to
the increasing demand is through the systematic and rational applica-
tion of new information technologies to the process.

Extending our analogy, we may observe that in the area of agricul-
ture there were many local disasters, both ecological and sociological,
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largely created by the inappropriate or unintelligent application of
technologies. Most of these disasters could have been avoided if the
innovative projects in the area of agriculture had been planned, imple-
mented, controlled and evaluated more carefully. In the same way, we
can argue that not all innovative projects applying new technologies to
education are likely to be successful. However, through systematic
planning, controlled implementation and continuous evaluation of the
projects, we can hope to increase the probability of success. The bot-
tom line is that we have to innovate and risk some failures or suffer the
certainty of a generalized disaster.

NEIil SYSTEMS FOR COMMUNICATION AND EDUCATION

This section reviews some of the trends and innovations underway
which promise to drastically modify nearly all of the axioms that we
currently accept as the basis for our education, training and human
resource development systems.

The nature of work

In the world of information, the machine is encroaching more every
day on the areas of work which traditionally have been carried out by
human beings. Robots take over the physical work of operators in fac-
tories. Software applications and intelligent expert systems are taking
over a large part of the routine intellectual tasks that human beings
have traditionally carried out. What is remaining for the human being
are those types of activities that computers and information technolo-
gy are not (or shall we say, not yet) good at performing—namely, the
more creative and inventive forms of work. This involves critical prob-
lem analysis, formulation of important problems, prioritization of
problems, a search for information that might be relevant to their solu-
tion, creation of original and innovative solutions, and then the imple-
mentation and troubleshooting of these solutions in innovative pilot
projects of an innovative nature.

It follows that education must lay ever-increasing emphasis on
the development of creative thinking and productive thinking skills
and less on the acquisition of specific content related to a particular
job. Content is subject to flux and change due to the rapid evolution
of the workplace. The worker must continually update himself or
herself in relation to this content as part of a continuing education
process that occurs beyond basic schooling, higher education and
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formal professional education. These changes in the reality of work in
society imply quite important changes in both the content and the
methods of education for the next century.

Virtual work groups

The methods of teaching and learning typically used in mediated
(computer or television) courses in the past are not the most appropri-
ate methods for the development of critical and creative thinking skills.
Research and practical experience show that such skills are more effec-
tively developed in small group discussion activities such as the case
study method, debates and brainstorming sessions, or in group project
work of various types. In the world of the future, people will need to
develop these skills to a higher level than in the past. But as the costs of
group meetings is every day greater in comparison to the falling costs
of telecommunication, the opportunities for the appropriate types of
educational activity could become scarcer rather than more available.
We may face the paradox in which in education, and particularly in
higher education and continuing adult education, we have less and less
opportunity to engage in the types of learning activities that we more
and more require.

Given that these conditions are at least in part being created by the
impact of technology on the world of work and on society, it would
appear appropriate to turn to technology for a solution to the problem
it is creating. One approach to a solution is to develop technology-
based methods of replicating or even exceeding the effectiveness and
efficiency of small-group discussion methods as they have been prac-
ticed in the classroom in the past. This is the impetus behind the cur-
rent plethora of research and development projects in the area of on-
line education (Romiszowski & Mason, 1996).

Performance support systems

Another important trend is the avoidance of unnecessary learning of
content that is used only occasionally and for short periods before it is
obsolete, substituting learning by reference on the job at the required
time to well-designed information sources and performance support
systems. The computer is rapidly becoming the universal work tool,
present on everybody's desktop or alongside everybody's machine,
serving as a communication center, control center, support center, and
so on. Why should it not also be used as a general purpose teaching
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machine, bringing to the worker at the workplace all the information
and access to all of the expertise which is necessary in order to per-
form the work effectively and efficiently?

Indeed, such electronic performance systems are being developed
and implemented with increasing frequency by many business organi-
zations, transforming the role of training and human resource devel-
opment. We are, in a way, moving back to conditions that are similar
to the Middle Ages master-apprentice relationship where the appren-
tice would learn on the job under the supervision of a master crafts-
man, permanently available at the workplace. However, today, the
master is no longer a physically present human being but an electronic
system which encapsulates the knowledge of the master and which, to
some extent, may embody also some of the skills of analysis and eval-
uation that a master would utilize to orient an apprentice.
Furthermore, the system acts as a communication network to enable
the apprentice to access human support from real master performers
when and if required.

Just-in-time training

The rapid diversification and evolution of work methodologies and
short shelf-life of new products and services are creating a situation in
which the conventional approaches to training and education for busi-
ness no longer meet the needs. It is not efficient to learn large quanti-
ties of information off the job in courses prior to work when, by the
time work commences, much of that information is already obsolete.
Furthermore, it is not efficient to bring groups of people together for
courses that have a standard content and curriculum when those peo-
ple, although they may hold the same job titles, are probably using dif-
ferent information for different purposes in their day-to-day work.
Each professional therefore requires individualized treatment in the
planning of continuing education and training in order to keep up
with the changes in the workplace.

To implement such an individualized approach, we need, in
the first place, to involve the adult professional in the planning of his
or her own program of self development. Secondly, this program
should be available to the individual exactly when that individual
requires it in order to upgrade or refresh his or her skills. For both
of these reasons, the conventional structure of institutionalized higher
education and especially technical education cannot meet the needs of
our future clientele. This is leading to the creation of new alternatives
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for technical and higher education which are very much under user
control and available to each user on demand. These systems have
been christened "just-in-time training."

It is interesting to note here the emphasis on individualization of
the process of planning the content, methods and timing of the pro-
gram, contrasted to the non-individualization of the learning process
itself when that learning process is trying to develop critical thinking
and creative problem-solving skills. We have here some interesting
problems to solve in the design of future continuing adult education
systems. Just-in-time training is often perceived as a highly individual-
ized self-study process. However, it should be considered as only partly
so, with another (possibly greater and growing) part being the flexible
provision of just-in-time group interaction opportunities.

The importance of distance education

One approach to dealing with the somewhat paradoxical situation
mentioned above is through the use of distance education systems as
opposed to institutionalized place-based educational systems. Such sys-
tems may be built to allow on-demand access to specific modules of
learning as required by individuals. Another benefit of such a system is
the ability to create groups of like-minded individuals with similar
needs and interests who may not necessarily reside or work in one and
the same place.

This new set of needs may be one of the factors behind the obvi-
ous trend toward distance education at all levels of the formal educa-
tion system (with the possible exception of elementary education).
Some researchers are estimating that in the area of higher education,
for example, we will not be far into the next century before there will
be more students studying at a distance than studying at conventional
university campuses. It is very probable that such trends will occur
even faster in technical and vocational education, not necessarily
through elimination of all initial basic training courses but rather
to provide continuing education for keeping up with the changing
realities of work.

One innovative approach involves the emphasis on structuring
content so that users may find what they require and at the level of dif-
ficulty and detail that suits them, within a domain of knowledge on a
particular technical area. Such systems may combine hypertext and
hypermedia, carefully developed and structured, with techniques such
as information mapping (Horn, 1989) that are associated with group
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collaborative work. Computer mediated communication systems are
used to supplement instruction with exercises that stretch people's cre-
ative abilities and share experience among individuals (Romiszowski &
Corso, 1990). These trends underlie the current debate about virtual
schools and virtual universities.

Technological synergy

Another important trend is the technological synergy occurring
between ideas springing from computer science, the telecommunica-
tion sciences, and the areas of psychology and cognitive science. This
synergy is creating a whole new range of possibilities such as software
which can act as "intelligent agents" or "intelligent interfaces" between
knowledge bases and the users, facilitating both the localization and
the intelligent use of information. Possibilities which are just around
the corner include the instantaneous automatic translation of informa-
tion from one language to another. This would allow not only access
to materials generated in other languages but even group collaborative
work involving participants who do not speak the same language.
Another area of research showing as yet unrealized potential is "virtual
reality." This research is working toward the creation of on-line "virtu-
al" environments that in time are expected to be almost undistinguish-
able from real environments.

The implementation of such technologies could signify the end of
"distance education" as a useful term, in that the distinction between
education at a distance and not at a distance may vanish completely.
We can imagine future CMC systems that are not subject to current
limitations regarding the loss of non-verbal communication through
expressions, tone of voice, gestures, and even physical contact, which
in many cases play important roles in conventional education activities.
Such ideas may seem to verge on science fiction at this time, but the
progress in these areas of synergy of the sciences is so rapid that some
practical applications will, without doubt, soon appear. These innova-
tions may further revolutionize the way we envisage the teaching/
learning process.

The philosophical and theoretical viewpoint

We may conclude this section by reflecting on how the theoreticians in
psychology, sociology and the philosophy of education are viewing
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these technological developments. One aspect that has always been a
characteristic of educational thinking is the diversity of often conflict-
ing paradigms and theories. Educators have never converged on one
single theory of education or indeed of teaching and learning. A
review of the variety of approaches may be found on the Internet
(http://gwis2.crcirc.gwu.edu/kearsley). Here Kearsley presents a
review of no less than 48 different theories of learning. Another source
that illustrates the variety is the recently published book Instructional
Development Paradigms (Dills & Romiszowski, 1997).

One current debate which seems to have a lot of relevance for a
discussion of computers and networks in education is the so-called
debate between constructivism and objectivism. The constructivist
point of view is frequently favorable to computer mediated communi-
cation, and not so favorable to computer assisted instruction
(Cunningham, Duffy & Knuth, 1993). Other writers, without getting
involved in the theoretical debate of constructivism versus objectivism,
defend the appropriate uses of CMC for some categories of learning
and of CAI for others. This approach is an extension of the relatively
conventional and well-tried methodologies of instructional design that
seek to use a taxonomic system of categorization of the content or
objectives of a given course as a step towards the selection of methods
and media. It is possible to see this extension in terms of either a
broadening of the definition of the term "instruction" or the addition
of another term, which I choose to refer to as "conversation"
(Romiszowski & Lewis, 1995).

In general, it is possible to conclude that the use of computer net-
works for education and training has support for one reason or anoth-
er from most of the philosophical and theoretical viewpoints currently
held in the education field.

HOU DO WE USE COMPUTERS AND NETWORKS IN
EDUCATION?

Historical antecedents

In reality, computer mediated communication is one of the oldest
forms of computer use in the educational context. This use began as
a spin-off from the US program that installed ARPANET as part of
the development of secure communication systems in the event of
nuclear war. ARPANET was planned to offer multiple channels of

.J^kw..lkc]i:m^^ a 67New Technologies for Human Resource Development  67

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b

http://gwis2.crcirc.gwu.edu/kearsley


communication between the points of the network so that if part of
the network were defective or destroyed, messages could still travel
between the nodes of the unaffected part by alternative routes (Elmer-
Dewitt, 1994). This network became used for research purposes and
then through the National Science Foundation was transformed into
NSFNET. In time it became available to most universities, research
units and many other scientific organizations.

The democratization of access to the networks

The linking of an ever-greater number of local area and regional net-
works to this government network created an ever more complex and
more distributed communication network involving increasing num-
bers of computer users. This is how the Internet came about. This
powerful "network of networks" has become an indispensable tool for
research and collaborative work in the scientific community. However,
in recent years, the academic exclusivity of the Internet has been bro-
ken down as an increasing number of commercial Internet access
providers have facilitated use of the network by any person who so
wishes and has access to a computer and modem. As millions of users
joined the Internet fraternity, we began to see a transformation in the
communication habits of North American society and in time of most
other countries. It is not surprising, therefore, that one of the major
areas of research on technology in education is focused on the use of
computer mediated communication methodologies based on the
Internet and its user-friendly hypermedia interface, the World Wide
Web (Khan, 1996).

CMC in the business world

Computer mediated communication is already firmly established
in the business community as a viable, often preferred, method of
communication. Most major companies today, in the United States
and Europe as well as in many other places, maintain their own net-
works to facilitate effective and efficient communication between
departments, whether these departments are in one geographical place
or distributed across the country. In these systems, the use of electron-
ic mail and computer conferencing has increased as a means of eco-
nomically carrying on business and as an alternative to meetings,
which are fixed in both time and geographical location. This is one
factor in the so-called globalization of business communication which
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is already becoming essential for many companies in order to maintain
competitiveness in the information society. Once this new communi-
cation infrastructure is in place, it is natural that it should also be used
for training, human resource development and indeed the avoidance
of formal training through the use of on-the-job performance
support systems.

CMC in education and training

In education and training, the major area of innovation in recent years
is the use of computer mediated communication systems, not only for
distance education when people are physically separated but also for
more convenient communication between people who work and live
in the same locale but have different schedules. Many studies have
shown that such use can greatly increase the efficiency and effective-
ness of conventional campus-based university education (Grabowski,
Suciati & Pusch, 1990).

In the area of distance education, the potential savings in terms
of time, transport costs, space, electrical energy, heating, even profes-
sors' salaries in some cases, are combining to make distance education
an exceedingly attractive alternative to conventional approaches.
As the technologies enable the teaching/learning activities orchestrat-
ed at a distance to evermore approximate those that can be imple-
mented in classroom settings, the economic factors are strongly
influencing administrators to seek to implement distance education
whenever possible.

The Net as a distance training system: some case
examples

Example 1: Internal training in the company

The trends in the business world mentioned above are now percolating
into the area of training and development of human resources. For
example, a few years ago, the North American telephone company
AT&T introduced the use of teleconferencing methods for training in
place of conventional courses. This trend grew so that today, just a few
years later, the majority of AT&T training is performed across its
"Teletraining Network." In 1989, for example, more than 69,000
employees participated at least once during the year in some form of
teleconference-based training activities. In general, the results have
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been most satisfactory: very substantial reductions in training cost
without any apparent reductions in training effectiveness
(Chute, 1990).

We may note, therefore, that this rapid expansion in electronic
training at AT&T has been a response not so much to the greater
effectiveness of these methods but to their economic appeal. AT&T
reports training cost reduction on the order of 60 percent per student
hour of participation. This reduction has been gained almost entirely
by a reduction in travel and travel-related costs. Another part of the
savings has come from a reduction in time lost and productivity lost, as
people used to spend two or three days away from work to participate
in a single day of training (Chute, 1988, 1990).

Example 2: Formal State provision of distance training

An illustrative contrast can be drawn between New Zealand and the
State of New York. I have chosen these two cases because of their sim-
ilarities in geography and population size. Excluding the large urban
area of New York City, the population of New York State is principally
rural, distributed in small communities or on farms. Access to basic
education opportunities is difficult for many state residents. These
same factors are found in New Zealand.

New Zealand began in the 1930s to incorporate a "Correspondence
School" for primary and secondary schooling as part of its formal
national educational system. It also has operated a distance-teaching
technical school since the 1940s, originally named the "Technical
Correspondence Institute" but recently re-christened the "Technical
Open Polytechnic." These two institutions are the largest of their cate-
gory in the country. The number of students studying at a distance
through the Correspondence School is several times greater than the
number of students at the largest conventional school in the country.
The New Zealand Technical Open Polytechnic, or "TOP," has received
an annual average of more than 95,000 students a year throughout the
1970s and 1980s, which represents about 3 percent of the total popula-
tion of the country and 30 percent of all the technical students in the
country. The other 70 percent are distributed across another 12 con-
ventional technical colleges (Nicoll, 1987).

The New York State educational system has never operated or
financially supported any specific distance education institution.
However, recent statistics show that at present the state indirectly sup-
ports more than 200 separate small projects. These have been set up by
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conventional institutions, (schools, colleges, universities, and so on)
and are utilizing distance education methods (principally through elec-
tronic communication networks) for certain aspects of their activities.
For example, three conventional schools in different municipalities
might share the services of a specialist technical or language teacher,
thus forming a virtual group of students across the three campuses
that is sufficiently large to justify the teacher's salary. These small pro-
jects hardly existed at the beginning of the 1980s. But there were more
than 100 such projects publicly supported in New York State by 1990,
and more than 200 by 1995. Although the individual projects are all
small and independent, they add up to a significant level of official sup-
port of distance education by the state.

The new electronic communication technologies are capable of
making the use of distance education economically viable on a small
scale as well as pedagogically desirable in the context of conventional
education. Indeed, the differentiation between conventional education-
al institutions and distance educational institutions may soon disap-
pear. The case of New Zealand illustrates this trend. The Technical
Open Polytechnic is entering into a crisis of downsizing as its student
enrollment diminishes annually. This is not the result of a reduction in
the popularity of distance education or of some geographic or demo-
graphic changes within New Zealand; it is the result of a combination
of political changes implemented by recent governments and the
socioeconomic impact of new technologies.

For some years now, the New Zealand government has been trans-
forming its concept of education "as a free service to all citizens" into
a system that must be economically viable and self-financing. They use
the term "user pays" for this policy. This has made all educational insti-
tutions much more cost-conscious and competitive. All institutions are
beginning to use electronic communication methods for administra-
tion and distance teaching, especially when these methods can lead to
improved viability and cost-effectiveness. The result of this is that the
other twelve technical colleges in New Zealand have become competi-
tors for the same body of students that the Polytechnic has traditional-
ly serviced (Rajasingham, Nicoll & Romiszowski, 1992).

THE FUTURE: CHANGE IN THE ROLE OF PROFESSIONAL
TRAINING AND EDUCATION

Given the trends and scenarios described in this paper, it is not surpris-
ing that the concept of self-development is taking root as a major
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paradigm for human resource development in industry and business.
This paradigm emphasizes that the responsibility to keep oneself
updated and employable rests with each employee. The employer's
responsibility is to make the process of self-learning viable—helping in
the identification of individual learning needs and facilitating access to
the resources necessary to satisfy those needs.

This reality reduces the relevance of setting up standardized train-
ing courses along traditional lines (whether set up by the company
itself or by external course providers). The tendency, instead, is toward
the greater use of communication networks to access databanks and
virtual libraries, and the formation of virtual groups of students with
similar needs and interests who may collaborate at a distance or may
help each other in self-development activities of various forms
(Eurich, 1990).

This tendency grew first in the area of business education and
training, but today is also spreading to the general area of higher edu-
cation. It is one factor responsible for reductions in the number of stu-
dents applying to conventional undergraduate programs in campus-
based universities. Many graduates find that they seldom or never
catch up with their peers who went straight into employment and
then completed their studies on a part-time basis through night school
or, increasingly, through distance education opportunities.

We may be seeing a transformation in the culture of formal higher
education with vast repercussions in the very near future. A recent
pronouncement by Peter Drucker quoted in an interview with Forbes
Magazine gives conventional campus-based universities only a few
short years before they become completely obsolete. In addition to
mentioning the trends we have outlined above, Drucker points out
that the costs of conventional university education in the United States
have been increasing along a curve that is similar to the increasing cost
of Medicare as the population of the country ages. He asserts that this
is untenable over the medium- and long-term and therefore that the
system will completely break down unless it drastically transforms
itself. He sees this transformation as being largely toward network-
based higher education.

These last points alert us to the importance of looking carefully at
the best means of providing appropriate educational experiences of
high quality and effectiveness to students who opt, or are forced, to
study via networks instead of through conventional campus-based
courses. The focus here should be on the research and development of
methodologies that can replicate within networks the strong points of
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place-based conventional education. The current diversification of
needs, and the heightened importance of critical and creative thinking
for human beings who do not wish to be replaced by robots and expert
systems, compel us to focus our attention on developing what we
might call "conversational design" principles and methodologies.

Our networks enable us to converse with our peers at a distance in
a relatively natural manner, particularly as multimedia video confer-
encing is implemented into what was previously text-based electronic
communication. However, there is much still left to learn about how
to devise effective and efficient learning environments within these
contexts. Some research has recently been done on the principles of
developing conversational learning environments on electronic net-
works (e.g., Romiszowski & Chang, 1992; Chang, 1994). However, this
is an area of educational research that still requires considerable atten-
tion and that might be considered a top priority for educational tech-
nology research in the next few years.

The world is changing at such a rate that we do not have many
years in which to avoid the "problem of education" that was men-
tioned at the beginning of this paper as analogous to the "problem of
population" postulated by Malthus over a hundred years ago.
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Instructional
Technology—Then
and Now

In 1974, Wilbur Schramm and others at
Stanford University completed a major
study on instructional technology. While

it is more than 20 years old, the conclusions of
••••••••••••g that study may still be relevant.
Wmmmimmiim Below is a matrix of conclusions
from that study compared to tentative conclu-
sions for 1997.

LEARNING

1974 1997

Students usually learned as much This continues to be true,
from an instructional technology
as from classroom teaching (this
applied to cognitive skills only).

but there are now elements
of curriculum which may be
taught more effectively by tech-
nology than by conventional
instruction (e.g., simulations,
foreign language)

Laurence Wolff works for the Education Unit of the Inter-American
Development Bank.
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1974 1997

There was no general learning
superiority for one type of tech-
nology over another.

This still appears to be true.
However it may be that interac-
tive technologies (e.g. Internet,
CD-ROM) will be found to be
more effective than traditional
radio and television (but these
can simulate interactivity.)

The addition of another channel
of instruction, for example print
plus television, usually improved
instruction.

Still true. Now defined as multi-
channel instruction.

Motivated students learned from
any instructional technology if it
was competently used and adapt-
ed to their needs

Still true

COST OF DIFFERENT TECHNOLOGIES

1974

The costs of instructional televi-
sion (ITV) ranged from $.015 to
$.15 per student served. The
lower limit could be reached if a
million students were located in a
relatively small region. The costs
of instructional radio were about
one fifth the costs of television

1997

Hardware and communication
costs, especially of radio and tele-
vision, have declined significantly
and will continue to decline.

Computer aided instruction
(CAI) was so expensive that it
was not feasible except on a
pilot basis.

Costs of computers have
declined so much that general-
ized instruction by computers is
now feasible. Off-the-shelf soft-
ware especially for drill and prac-
tice is now inexpensive.
Nonetheless costs are still signifi-
cant and investment tradeoffs
must be made.

75 -.-

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



1974 1997

Inexpensive technologies,
especially radio, were as cost-
effective as more expensive
technologies.

This is still true.

A third media channel (Internet),
in addition to radio and televi-
sion, is now available with its
own particular cost structure.

TECHNOLOGY FOR EXTENDING THE SCHOOL
(E-G.t DISTANCE EDUCATION)

1974 1997

Students usually learned as much
from distance programs as from
conventional instruction.

This remains true. In addition,
there may now be elements of
curriculum which can be taught
more effectively by technology
than by conventional instruction.

These programs cost less
than conventional classroom
instruction.

Cost savings through distance
education should be even greater
than in the past.

Distance education programs
offered opportunities which
would normally not be available
because of cost, logistics, or
staffing problems. They were
usually successful because sepa-
rate and new institutions were
established.

The increased number of instruc-
tional technology options means
that there are even more oppor-
tunities than before, especially in
higher education, for distance
education.
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TECHNOLOGY FOR IN-SCHOOL
REFORfl AND CHANGE

1974

The high visibility of an instruc-
tional technology, when it was
used to provide a significant por-
tion of curriculum content,
made it a strong catalyst for cur-
riculum and pedagogical reform.

1997

This continues to be true.
Instructional technology can
play a major role in achieving
curriculum reform objectives
such as increased higher order
cognitive skills. Also, there is now
an opportunity to make the
teacher less of a provider of
knowledge and more a manager
of learning, increasingly focusing
for example on motivation and
on remediation.

To be successful, technology
programs required strong sup-
port from the top, acceptance
and understanding by teachers,
focused usage, integration
into the overall system of
instruction, and phased intro-
duction, as a means of overcom-
ing bureaucratic and pedagogical
conservatism.

These steps continue to be fun-
damental to ensure success of
technology projects.

No direct cost savings through
technology were identified.

While start-up costs are signifi-
cant, there is growing evidence
that total costs can be reduced
through increased learning,
reduced repetition, and possibly
higher student teacher ratios.

There were few demonstrable
effects on learning when tech-
nology was used to "enrich"
curriculum which was teacher
provided.

This is probably also the case now.
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CONCLUSIONS

1974

The most important need for
developing countries was to con-
ceptualize their educational
objectives and problems and then
to choose the most cost-effective
system—which could include
various technologies—to achieve
their goals and deal with their
problems.

1997

With the rush to introduce tech-
nology throughout and the
increased number of options, the
need to define educational objec-
tives and problems before select-
ing technologies becomes even
more important than before.

No single technology could
solve all problems, and variation
in learning was more dependent
on how a technology was man-
aged, organized and presented
in context rather than which one
was used.

This is still fundamental.

What has changed: increased flexibility and interactivity of technolo-
gy; much greater choice; and much lower costs.

What hasn't changed: can't start with the technology, must start with
the educational problem; costs are still a major issue; distance educa-
tion works; technology can be a powerful tool for reform at the class-
room level but bureaucratic inertia must be overcome, incentives
changed and teachers adequately trained and motivated.
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The View from the
Private Sector
Needs and Opportunities

he Latin American productive sector suf-

fers from the poor quality of labor, which
in turn is the result of the chronic inade-

quacies of education and training. Nevertheless,
there is no reason for entrepreneurs to passively
watch their competitiveness erode in a world
where education is increasingly important.
Business should not be a silent bystander. It can
act at the political scene, and it can take direct
initiative. Outstanding examples of investments
in education and training are to be found in
business and business associations. Indeed, the
business sector provides some of the most
remarkable examples of the intelligent use
of technology. In addition, as other papers in
this book indicate, business and industry are
important partners in the use of technology
in education. The following comments are by

W. Bowman Cutter is Chair of the GIIC Steering Committee.
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U- Bowman Cutter

W Bowman Cutter, of the Global Information
Infrastructure Commission (GIIC.)

I predict that education in the information age will prove to be the
public issue—the Rosetta Stone that lets us translate possibilities into
realities. Serious exploration of this issue can help lead to a new
emphasis on education as a development model.

As a public policy maker, a practitioner in the field of information,
and a business decision maker, I see a variety of technology invest-

ments and technology possibilities for edu-
cation in the information age. I hope to pro-
vide a sense of context, in terms of both

what is driving discussions of this issue and what makes it important. I
am well aware of the currents of disagreement that also flow through
the discussions of this subject.

I would like to underline three points which will influence what I
say. The first is that while every region of the world must necessarily
find its own solution to these issues, I do believe every region can learn
from what every other region has been doing. To put it more strongly,
those who do not do so will only limit and cripple themselves. The sec-
ond is that it is wrong to regard the private sector as simply a vendor.
The private sector and the public sectors today must have a much
more creative and dynamic sense of partnership, or both will fail. And
finally, the U.S. does not provide the model for the world, but it does
have some successes worth looking at.

RAPID CHANGE

Two major changes are creating vast economic change across the
entire world, in different ways but with striking parallels. One is politi-
cal and one is technological. The political change is the twin move,
almost everywhere, from closed to more open competitive economies
and from state-dominated to market structures. This is occurring in
the dramatic moves from communism that we saw in the late 1980s
and early 1990s and in the thousand smaller changes: NAFTA,
Mercosur in our hemisphere, and so on. This process is occurring
globally. But it is the technological changes and the rise of information
technology that are even more powerful. All three fundamental basics
of information technology—memory, computation, and transmis-
sion—are now changing at rates of more than 25 percent per year. For
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example, the microchip doubles in power almost every 18 months.
Using memory per capita as a measure of economy in the way we
used to use energy consumption per capita shows an increase of 65
percent per year.

Let's compare these changes to something we know about.
Between 1800 and 1825 in Great Britain and Northern Europe, the
Industrial Revolution involved a 25 percent change in the price of man-
ufactured goods. That unprecedented change in the cost of these
materials was enough to spark off the Industrial Revolution. We are
now seeing comparable changes of roughly 25 percent per year in the
principal elements of our economy. In practical terms, this means that
one million computations that cost one million dollars in 1975 now
cost about $45. Prices of phone calls have dropped about tenfold over
the same period, and the Internet will drop these costs even further—
toward a marginal cost only slightly over zero. It stands to reason that
with costs like that, people in business will make more phone calls and
do more computations. Today's lap-top computer is seven times faster
and 1 /300th of the cost of an IBM mainframe in 1975.

These changes are global. They are happening everywhere, and
to be honest, people like me are forcing them to happen everywhere.
Investment proposals—for example, the Mercosur region where I
focus—have increased by ten times in the last year. Change of this
magnitude calls for a sense of urgency from us.

NEW ROLES, NEW ALLIANCES

What is important about these changes is not an abstract interest in
the rate of changes themselves but how, how much, and how fast they
are changing the economies and societies in which we live. First, they
are altering the structure and shape of companies and markets.
Companies are becoming smaller, more focused and faster moving,
and markets are vastly more competitive. Companies are deciding
everywhere that if they cannot be the best at something, then some-
one else should do it.

Second, these changes are altering the nervous system or the infra-
structure of the entire economy. We have all seen the rise of the net-
work economy and electronic commerce. Just as with education, com-
panies carry out more and more of their activities over the network.
For example, e-mail in the U.S. now exceeds physically delivered mail.
Third, these same changes are creating a much more integrated world
economy. This world economy is moving far too rapidly for trade
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regulation and internal regulatory change to keep up with. This means
isolation is no longer possible, and everyone is in competition with
everyone else. Of course the flip side, and a more hopeful side, to that
is that everyone also can be in alliance with everyone else.

I have a proposal on my desk to fund ventures which seek to man-
age telephone networks in Siberia, Russia, from Omaha, Nebraska. I
have other proposals for electronic alliances between companies on dif-
ferent continents that will never see each other. Trade is growing twice
as fast as our nations' basic economies are growing. By 2020, over 60
percent of world output will be traded. There is virtually no cost or
barrier to distance competition if the product is engineering designs or
financial transactions or similar kinds of intellectual endeavors.
Investment capital flows inexorably to the best ideas, the best people,
and the best environments.

All of this changes the role of the State and the private sector. As
investment needs increase and public investment funds have become
scarcer, the private sector and its funding and investment capacity have
become vastly more important. So public flows of investment have
remained essentially constant since 1983, whereas private investment
flows have increased by 15 percent per year over the same period.

To summarize, more and more of the world output and invest-
ment is becoming international, competitive, and market-oriented.
This is the environment in which, and for which, education is conduct-
ed. I want to conclude by emphasizing four points. First, we are facing
a tidal wave of change. Second, this is resulting in fundamental
changes in our economies. Third, these changes in turn pose new
requirements and new urgencies in order for these economies to
remain competitive. And finally, these new requirements come togeth-
er in my view to create a new development model.

Beyond these points, I hope I have created a sense of urgency
and a sense of enormous possibility. What is needed most is a sense
of vision. And the private sector is a natural and willing partner in
realizing that vision.
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Section 2

The Unfinished
Agenda:
Computers in
Academic
Schools

The computers that will be the piv-
otal force for change will be those
outside the control of schools and
outside the schools' tendency to
force new ideas into old ways.
(Seymour Papert)

There are good reasons to choose the
easiest possible uses of computers at
the early stages, and there are even
stronger reasons to pursue relentlessly
a policy of upgrading these uses as
more experience is acquired.
(Claudio de Moura Castro)
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Throughout the world, many schools -will
be engaged in the search for new, and the
replacement of old, approaches. From this
perspective the world can be conceived as a
huge laboratory in which many small scale
experiments in authentic situations will take
place in order to determine which approaches
for educational reform toward the future
information society are successful, and under
what conditions.
(WJ. Pelgrum)

[The Chilean program's] greatest strength
has been its recognition that a significant
impact on education by using computer
technology will only be possible if teachers
are capable of integrating it adequately
into academic life. [Its] greatest weakness
is that the teachers do not have enough time
during their work day to adequately famil-
iarize themselves with the educational
potential of these instruments.
(Pedro Hepp)

The present day movement for change has
an army of agents. The ultimate pressure
for change will be child power.
(Seymour Papert)
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Introduction

A
fter 20 years of earnest attempts, the hope
that the computer would revolutionize
academic schools remains largely unful-

filled. While there are many successful examples
of the use of computers in conventional class-
rooms, the massive utilization that many expect-
ed still has not materialized.

Many controlled experiments show the boundless potential
of computers and related technologies to enrich education.
Developments in cognitive theory give the requisite conceptual
explanations and justifications for these experimental uses of
computers. Whether they are used in their most pedestrian
forms, such as drill and practice and tutorial courseware, or
under constructivist approaches, serving as tools to extend stu-
dents' capabilities to explore the world and experiment, there are
solid pieces of research showing strong results.

The barriers to the large scale introduction of computers are
not technical but sociological or organizational. When comput-
ers are brought to existing schools, they confront conservative
institutions with entrenched routines which are very difficult to
break. The results are a pale image of the promises suggested by
controlled experiments. Schools may refuse to use computers
except under the most watered-down versions, because they are
bogged down by an ethos of rigid rules, teaching habits and
incentives.

The normal and predictable problems of maintenance
and updating of equipment and software can be expected. But
the tasks of training teachers and adjusting the schools to utilize
the computer are the ones which require a long time, a clear
blueprint and strong leadership. This is where all attention
should focus and where success has been modest. The situation
is made more difficult by the lack of consensus on how to use
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computers in learning. Much energy goes to defend one's school
of thought against competing visions.

After a ten year experiment, Apple Computer has learned
valuable and sobering lessons on how to make computers
more productive in classrooms. The small box summarizing a
presentation by an Apple representative illustrates some of the
lessons learned.

The next paper presents the experiences of two nations. Frederick Litto
has several years of experience operating Escola do Futuro from the
University of Sao Paulo. "Lessons from Sao Paulo" offers some of what he
learned producing educational software and linking Brazilian schools with

those in other countries. In "Lessons from Israel," Elad Peled reflects on his
experience introducing computers in Israeli schools and shares some of the
conclusions learned from experimental schools established in Israel.

Seymour Papert's contributions to the seminar echoed the views he
expressed in "Agents of Change." To him, providing a little bit of computer
time is like giving students a pencil for a short period per week: It cannot do
much good. In contrast, there are radical ways of urging children to explore
the world and solve problems with the use of permanently available comput-
ers. This would bring a revolution in education. However, schools are reluc-
tant to embark on this bold approach and instead invent trivial pursuits with
computers which are only available for limited amounts of time. Computers
are thus tamed by the logic of the schools, and so are the results.

In "How to Avoid Past Errors," Claudio de Moura Castro proposes an
adaptive strategy for bringing computers to schools in national programs.
The dilemma faced by administrators is that the more promising uses of com-
puters take too long to implement and the political costs of idle computers
and slow starts are too high to afford. Hence, the most expedient procedure is
to start with simple uses that are easy on the teachers and require less organi-
zational disruption, progressively moving to more difficult but more reward-
ing learning strategies. The risks faced by decision-makers are either to
embark on strategies which have greater potential but take forever to be

implemented, or to start with more pedestrian uses and fail to climb to higher
order modes of utilization.

W. Pelgrum reflects on the European experience in computer use in
"Toward a New Educational Culture." He offers interesting data to show
how, after several years, computers remain peripheral to school education.
Students hardly use them in the most critical steps of their education, mathe-
matics and writing. According to him, this outcome is the result not of con-
servative teachers but of a vicious circle in which society (and in particular,
parents) have expectations and attitudes which go against the grain of a more
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in-depth use of computers. Unless society changes its perceptions and expec-
tations, schools will not change their ways with computers.

Pedro Hepp reviews the Chilean experience with computers in schools in
"Chilean Experiences in Computer Education Systems." He describes the
program called Enlaces and discusses the positive results as well as the difficul-
ties encountered along the way.

Finally, in his review of Computers in Secondary Education in Costa
Rica, Laurence Wolff concludes that, while the program is well designed and
managed, the long-term payoff is still uncertain.
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Lessons from Apple
Computer

Steve Jobs

• At least 30 percent of budgets need to
be allocated to train teachers.

• It is necessary to strike a balance
between instruction and construction.

• School day and curricula cannot
remain the same if computers are
going to be successfully introduced.

• Conventional tests do not capture
some of the consequences of using
computers—such as enthusiasm,
long-run changes in cognition,
persistence at tasks and attitudes.

• It is necessary to educate the commu-
nity in terms of what is to be expect-
ed from computers. Resistance is not
only from the teachers.

• Computers are not a panacea, but can
be a catalyser.

88 n THE UNFINISHED AGENDA: COMPUTERS IN ACADEMIC SCHOOLS
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Computers in Schools

Frederick Litto

Lessons from Sao
Paulo: The Escola do
Futuro
1. It is an illusion to try to reach all the
schools or students in the short run.

• Use project schools.

• Work with teachers who are highly
motivated.

2.Build systems wherein interested stu-
dents/teachers come to the information,
and not vice-versa.

3.Producing didactic material using new
media is difficult:

• Requires true interdisciplinary team.

• Pedagogues, writer/editors, graphi
design person, audio-visual person,
programmer, producer have to work
together.

• Requires competence, loyalty, honesty,
idealistic people.

lie
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work pace.

4. Don't take for granted traditional
partners. There are hurdles with:

• Schools of Education in universities

• Companies (credibility problem)

• State postal/telephone enterprises
(ignorance of international treaties)

• Teacher unions (where are the
benefits?)

• Syndicate of private school owners
(marketing issues)

• Book publishers (intellectual property
rights)

5. The hand-holding process is long,
arduous and constant.

6. The foreign language barrier is seri-
ous and requires constant monitoring
(Spanish/Portuguese, Portuguese/
English)

7. Don't try to teach programming to
average people.

8. Train technological coordinators.

9. Make it fun.

10. Do not succumb to the fallacy of
requiring the "perfect solution."
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Lessons from Israel
1.Computers, when appropriately used
as a tool in the hands of a trained
teacher, offer an interactive, informa-
tion and representation-rich learning.

2.Under favorable conditions of use,
teaching and learning in this environ-
ment enhances the development of:

• Meta-curricular, higher order learning
skills

• Skilled and mindful use of a wide
range of cognitively empowering
technologies

• Cognitive flexibility

3. Experience shows that the introduc-
tion of computers in large education
systems is fraught with difficulties and
pitfalls. Success requires fulfilling the
following necessary conditions:

• Long and consistent pedagogical and
technological support to teachers

• The development of a schoolwide
theory of practice, avoiding conflict-
ing messages

• Good computer-based curricular
software

• Use of technology across subjects
and classrooms

• Adequate technology access for all
students

ComyutexsinSchools, a...91 „
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• Commitment and involvement of the
school principal

• Stable political support

• Avoidance of conflicting messages
across levels, subject areas, teaching,
testing and assessment

4. There are two approaches to the
introduction of technology into educa-
tion. The one that centers on the
growth of the "smart learner," mindful-
ly introduces technology into education.
The other that centers on technology,
floods the mind with everything tech-
nology can offer. We need to look care-
fully at the two options and harvest the
blessings of technology, not its evils.

5. Success depends on the mobilization
of educators, parents and politicians.
But the process is fraught with conflicts
and trade-offs:

• Parents and politicians expect short
run results.

• The introduction of computers and
other such technologies require much
time (almost no results in first year,
3-5 years for optimal assimilation).

• Computers require a major
investment.

• There are always issues of equity
and equal opportunities.
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Agents of Change

I
magine that writing has just been invent-
ed in Foobar, a country that has managed
to develop a highly sophisticated culture

of poetry philosophy and science using entirely
oral means of expression. It occurs to imagina-
tive educators that the new technology of pen-

Cils, paper and printing could
have a beneficial effect on the

schools of the country Many suggestions are
made. The most radical is to provide all teachers
and children with pencils, paper and books and
suspend regular classes for six months while
everyone learns the new art of reading and writ-
ing. The more cautious plans propose starting
slowly and seeing how "pencil-learning" works
on a small scale before doing anything really
drastic. In the end, Foobarian politicians being
what they are, a cautious plan is announced
with radical fanfare. Within four years a pencil
and a pad of paper will be placed in every single
classroom of the country so that every child,
rich or poor, will have access to the new knowl-
edge technology Meantime the educational

Dr. Papert is Lego Professor of Learning at Massachusetts Institute of
Technology. This article appeared in the Washington Post Educational
Review, October 27, 1996, and is reprinted by permission.
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psychologists stand by to measure the impact of
pencils on learning.

I first used this parable in the early days of computers to warn against
basing negative conclusions about computers on observations about
what happens when computers are used in a manner analogous to that
pencil experiment. At that time I ended the story with something like:
'And not surprisingly, the Foobarians concluded that pencils do not
contribute to better learning." Subsequent events have indeed shown
my fears to be well-founded: Conclusions of a Foobarian kind have in
fact slipped into the accepted wisdom of American educators. For
example, educational experiments in which children's access to com-
puters and to computer culture was far short of what would be need-
ed to learn programming have been accepted as proof that program-
ming computers is not an educationally valuable experience for chil-
dren. But in telling the Foobar story today I would give it another,
even more insidious, ending.

In fact what I now understand that the Foobarian educators would
actually do is not reject the pencil but appropriate it by finding trivial
uses of the pencil that could be carried out within their meager
resources and that would require minimal change in their old ways of
doing things. For example they might continue their oral methods of
doing chemistry but use the pencils to keep grade sheets. Or they
might develop a course in "pencil literacy" which would include learn-
ing what pencils are made of, how to sharpen them and perhaps how
to sign one's name.

I qualify this kind of appropriation as "more insidious" than mere-
ly drawing misleading conclusions because its retarding effect on
future developments is cast in the concrete of a culture, including a
profession of specialists who see their (often tenured!) jobs as imple-
menting schools' construct of "pencilling" or, to come back to the lit-
eral plane, of "computing." And I have devoted a third of this little
essay to leading up to the point because I see it as the critical issue that
must be understood if one wants to make sense of the situation of
computers in schools and to participate in steering its future in a con-
structive direction. To make the point concrete, I devote the next third
to the story of the intellectual turnaround of "Bill," a high school-aged
youth in a summer work-study program for "youth at risk" in an eco-
nomically depressed area of rural Maine.

Bill resented school and had virtually given up on learning if not
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on society itself. He had joined the project only because he would
receive a small stipend, and during the first days made it quite clear
that he would do only what was necessary to avoid being thrown out.
But within two weeks he had become an enthusiastic participant, intel-
lectually engaged and on his way to a level of technical expertise that
astonished visiting experts on youth programs.

The simplest description of what happened is that Bill became
hooked on computers. But what this lad was really "hooked on" was
not the machine. It was something inside of himself: the excitement he
had never known before of working on an intellectually challenging
project that was truly his. And this was no one-night stand: The pro-
ject was his for long enough for him to build a relationship with it;
over six summer weeks he had time to feel ideas germinate in his head,
to grow through persistence in the face of many setbacks and to enter
the miniculture of a group of people with related interests.

The project he had chosen involved designing, building and testing
computer controlled, motorized Lego vehicles. Doing so led him to
seek out and use knowledge from a variety of domains: programming,
physics, engineering design and—most unexpected for him—mathe-
matics. But what a difference between this encounter and those he'd
known in school. Here, he was acquiring knowledge for use, like learn-
ing a language by growing up in its country—an experience quite
unlike learning a language in order to pass a test. Those high-tech
computerized model cars are so rich in principles of mathematics
(and the same goes for other domains of knowledge) that one could
well think of the experience of their builders as learning math by liv-
ing in mathland—a place that is to mathematics as France is to French.
And the success of students like Bill in these environments shows
that just as all children—and not only those who "have a head for
French"—learn French if they live in France, so, too, all children
learn mathematics if they meet it in a context that is more alive than
the ordinary curriculum.

The differences between Bill's learning experience and what
schools offer in the form of a few hours a week in a "computer lab"
could fill many pages. Here I focus on just one: the computer lab fits
into the structure of school by making "computer literacy" one more
subject with its curriculum and its time slots while Bill's learning cut
across all these structures. He had access to computers and other tech-
nologies all the time, whenever he needed them. He acquired knowl-
edge at the time he needed it for a purpose ("just-in-time learning")
and not because it happened to be a 10 o'clock on the 7th of May in

Agents of Change 095
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his fifth grade year—or whatever the curriculum says to learn that
fragment of knowledge. He worked with a community of people with
diverse knowledge rather than with the homogenized, age-segregated
community called a "class."

It is not surprising that people rooted in schools' concept of how
learning should take place resist such restructuring. What is surprising
is the logical distortion they resort to in order to persuade themselves
that there are powerful objective reasons that make the transformation
impossible. I conclude by showing how three of the fallacies encoun-
tered in attempting to argue with them are manufactured by schools
themselves.

This kind of work is computer intensive. And giving every child a
computer •would be far too expensive. Nonsense. Computers seem
expensive because schools put them in the same budget catego-
ry as pencils. The actual cost of production of a net-based com-
puter powerful enough to support deep change in learning
would certainly be less than $500 (and I believe that with a
national effort we could bring it down to $200), and its expected
lifetime would exceed five years. An annual cost of $100 per
year is about 1.5 percent of direct expenditure on public school-
ing. Taking indirect costs and the social cost of educational fail-
ures into account, it is less than 1 percent.

Teachers will not be capable of providing the knowledge when it is
needed. Again a school-created obstacle. Allowing students of
all ages to work together means that they are themselves a
source of knowledge and besides having free access to net-
worked computers provides an unlimited source of access to
knowledge and helpers.

This kind of work is so contrary to the accepted idea of school that
most teachers and parents will balk. This appears to be a problem
only because of the assumption that "the right way" will be
imposed on everyone. It ceases to be a problem if one accepts
the principle of diversity: Those who want to stay with the old
way can do so.

In my new book, The Connected Family, I develop the idea that the com-
puters that will be the pivotal force for change will be those outside
the control of schools and outside the schools' tendency to force new
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ideas into old ways. We are already beginning to hear stories about the
influence in classrooms of children whose access to home computers
and to a home learning culture has given them a high level not only of
computer expertise but also of sophistication in seeking knowledge
and standards in what constitutes a serious intellectual project. The
number of these children will grow exponentially in the next few
years. Their pressure on schools will become irresistible.

It is 100 years since John Dewey began arguing for the kind of
change that would move schools away from authoritarian classrooms
with abstract notions to environments in which learning is achieved
through experimentation, practice and exposure to the real world. I,
for one, believe the computer makes Dewey's vision far more accessi-
ble epistemologically. It also makes it politically more likely to happen,
for where Dewey had nothing but philosophical arguments, the pre-
sent day movement for change has an army of agents. The ultimate
pressure for change will be child power.

..Agents of .Change D 97
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Computers in Schools
How to Avoid Past Errors

Several Latin American countries are get-
ting ready to buy computers for their
schools. At this point, this is neither a sur-

prise nor revolutionary news. However, the path
to the successful use of computers in schools is
full of traps and pitfalls.

This paper discusses the challenges of bringing computers to schools.
It also proposes a strategy beginning with easy applications of comput-

ers in education and progressively
moving to more difficult but more
rewarding modes. The bottom line

is: There are good reasons to choose the easiest possible uses of computers at
the early stages, and there even stronger reasons to pursue relentlessly a policy
of upgrading these uses as more experience is acquired.

1. Itis vital to ensure that in the initial stages people are not demoralized
by weak or disastrous results. In the 1980s the French program to put one
hundred thousand computes in schools was a severe disappointment,
demoralizing its proponents and making subsequent efforts more
arduous. Other countries had similar disasters. This experience cannot
be ignored. It is imperative to avoid the known pitfalls in new experi-
ments, described below.

2. In the past, many attempts to bring computers to schools failed
due to the shortcomings of the hardware. But this is no longer the
case. Computers are far more reliable, and have relatively long lives
without too many troubles. Yet, they do require maintenance. It is
imperative to make provision for maintenance budgets or preferably to
allocate maintenance funds from the same budgets paying for the pur-
chase of the computers. Otherwise, they become Trojan horses for
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schools. Without maintenance, schools quickly become huge digital
graveyards. Some American schools prefer to buy computers at a high-
er price but with longer maintenance contracts built in. This is because
it is easier to obtain funds for the initial purchases than for the subse-
quent maintenance. Israelis go further and require that sales, mainte-
nance and software be provided by the same vendor, to prevent one
seller from blaming another and evading its obligations. Therefore,
computers should not be shipped to schools until the financial and logistical
problems of maintaining them have been solved.

3. Once the hardware problems became less important, the next
hurdle in using computers in school is the software. There are many
superb pieces of software today, even though most are less than superb
and there is much room for improvement. A dearth of software is no
longer the bottleneck. The question, however, is their choice.
Computers should not be shipped to schools without a minimum kit of soft-
ware. Without the provision of something to start with, schools will
have another major hurdle added to the already painful process of
introducing them. Expecting schools to purchase software before they
become used to having computers in classrooms is not realistic and
will delay their introduction, with all the problems that creates.
Bringing computers to schools is controversial enough without the
added accusations that the computers remain idle. Newspapers will
surely call attention to schools without chalk and blackboards while
others spend fortunes on computers that are never used.

4. After hardware and software, the third great hurdle in the intro-
duction of computers in schools is teacher training. Almost all evalua-
tions indicate that lack of preparation of teachers is the number one difficulty.
Conversely, all successful initiatives result from a serious and well-
thought-out effort to train teachers to use them.

5. Therefore, the recipe to avoid the initial pitfalls is quite clear: (i) ensure
proper maintenance, (ii) equip the computers with a minimum set of software
(Hi) train the teachers.

6. In order to ensure the political survival of the initiative, it is nec-
essary to ensure the immediate utilization of computers. Therefore, a
fail-safe strategy is required. In other words, a strategy is needed to get
computers going immediately after their installation. From a political point
of view, it does not matter if the initial uses are neither brilliant nor
ultra-creative. The greatest enemy at this initial stage is the tyranny of
the purists—in particular, the fundamentalists who only believe in
LOGO or constructivist strategies, rejecting simpler uses. If they have
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the upper hand, initial utilization will be delayed, giving ammunition
for those who dislike computers in schools.

7. There are at least three schoob of thought in the utilization of
computers in schools. Each has its strengths and weaknesses. The first
sees the computer as a teaching machine, be it for spelling and simple
arithmetic or for teaching the student along curricular lines (these are
the tutorial applications). The second is to use the computer to develop
thinking skills and to enrich education, deploying its potential to simu-
late, play and stimulate the intellect. The third is to use the computer as
a tool, in the way that enterprises do. In this case, computers are used
in school to prepare students to use computers at work. We could also
mention a fourth use which is gaming, but this is not considered a
serious use of computers by educators, even though students love
games. Somehow, schools will have to choose amongst these uses or
a combination of them. Individual schools should have the freedom
to find their own solutions, although they should not be forced to
make such a difficult and controversial decision before they are familiar
with computers.

8. The relative merits and shortcomings of each of the alternatives
in point 7 are by now well known. Above all, it is not permissible to
ignore the mistakes of the past. The most lofty and noble use of comput-
ers is to teach how to think. Those who read Papert's Mindstorms or
saw a demonstration of LOGO have had a chance to glimpse the
potential of computers to develop intellectual skills. Those who saw
simulation programs such as Oregon Trail or Sim City might have
become fascinated with the potential of simulations, the interdiscipli-
nary explorations and the flights of imagination which are possible
with high-speed computers with vast graphic capabilities. This is the
most thrilling path from an intellectual perspective. Anybody con-
cerned with quality education will not be untouched by the potential
offered by those wonderful programs. And this is where the danger
lies. The accumulated experience in the last fifteen years shows the dif-
ficulties of successful implementation of these alternatives. The devel-
opment of intellectual skills does not offer a viable rationale for the massive
introduction of computers in the short run. National programs to intro-
duce computers are well advised not to start along these lines. It will
not work. It requires a long period of preparation of teachers. Trying
to start along these lines is a sure recipe for failure because the public
expectation is for immediate action. This is not to say that this alterna-
tive should be abandoned altogether. In fact, it may be a common goal
for all in the long run and it should start immediately in some special
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programs, where conditions are from the start more favorable.
These should be islands of experimentation and creativity. They
depend on intellectual leadership on the part of some teachers. But
this is not the way to start on the massive scale which is required
by national programs.

9. The most pedestrian and unremarkable use of computers is to drill stu-
dents in arithmetic operations, solving equations, correcting spelling and so
on. But in actual fact, this is what has really worked in schools. The reason
is simple. Teachers are the ultimate arbiters of whether the computers
are used or kept idle. If they do not want to use them, academic
schools are unable to force them. Preventing the boycotting of com-
puters in the classrooms is virtually impossible. And unless computers
help rather than hinder, they will remain turned off. Teachers will only
use the computer if they find that it benefits them. Teachers simply will
not use them if it takes too long to master the skills of using the
machine and its software, if it takes longer to prepare classes, if there
is the risk of an embarrassing situation where the computer gets stuck
or crashes (with the even greater risk that some insolent kid will get it
unstuck), if its proposed use does not follow the curriculum, if the
skills learned are not required in tests. Any of these situations will kill
the use of computers. But experience shows that teachers appreciate
the infinite patience of computers to drill again and again in multiplica-
tion or division or any other repetitive task. In addition, kids prefer
doing these computations on the screen rather than with paper and
pencil. These are the uses that please teachers. The reasons could not
be more down to earth, but drill and practice programs save time,
energy and drudgery, and hence they are used. As an initial strategy
for primary school, there are excellent reasons not to snub this use
of computers. On the contrary, it is necessary to provide schools with
drill and practice programs and to prepare teachers to use them. It is
likewise necessary to sell this strategy intelligently, lest it acquire a
negative connotation.

10. Along this line, some additional thoughts are in order. Gone are
the days when it made sense to write drill and practice programs in Basic, in
order to teach irregular verbs or to recall historical dates. Gone are the
days in which authoring tools were offered to teachers in the hopes
that they would translate their courses into tutorial programs. The big
software houses killed the hopes for such amateurish approaches.
Today, a run-of-the-mill educational software program will cost at least
$100,000 and the more sophisticated a lot more. Therefore, national
programs to introduce computers need to check existing software and
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decide whether there are exceptional cases where a new software
needs to be commissioned.

11. Teaching students how to use computers as a productive tool is a safe
way to bring computers to schools. If there are some applications which
most enterprises use, it makes sense to teach students how to work
with the most versatile of all tools existing at the end of the century.
This is a constructive use of computers in schools and an easy path to
embark on. In concrete terms, it means teaching students how to use
a word processor (desk-top publishing is the next step), a spreadsheet,
a data base and graphic tools. There is ample legitimacy for such uses
and the software is immediately available. In addition, considering the
widespread availability of computer courses teaching these skills,
there is usually a good supply of instructors. Computers should not be
shipped to schools without a complete package of productivity software. (If
costs are a consideration here, there are many inexpensive ersatz to
the standard Microsoft and Novell packages.) Installing the software is
a task beyond the capabilities of schools. The next task is to develop
appropriate strategies to use these productivity tools. To begin with,
touch typing is a most valuable skill. Keyboard training is good way to
start, even though not all proponents of computers in school share
this view. It is also important to prepare teachers to give their students inter-
esting and practical exercises for the productivity tools. We should not
expect the teachers to invent creative examples or to develop tem-
plates that are interesting to the students. These examples should be
close to the world of the students and, if possible, useful to them.
Sorting data in data bases can be a good exercise in Boolean logic, but
to do this teachers need good data banks to use with their students. If
a teacher or a group of students are willing to construct a data base of
Formula One championships, great. This is an excellent exercise. But a
fail-safe strategy is required. Good data must be available—perhaps on
past presidents, production statistics, soccer championships. By the
same token, practical uses of spreadsheets should be available (for
instance, personal finances, used car prices, costing of a school party).

12. To minimize the risk of having computers sit idle, it may be
a good idea to allow students to play freely with them. There is evidence
that even games which do not claim any educational consequences
can bring some learning. In addition, there are many games which
do have considerable potential for developing important cognitive
skills. Playing with computers is in itself a learning of consequence.
Certainly, public officials could never admit it, but hacking and
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pirating software is an intellectual pursuit that is not entirely without
learning outcomes.

To sum up, it seems reasonable to require that schools receiving computers
should be required to make them available to students a number of hours
outside class time. Even though distribution of users is highly skewed, this
is better than denying access to all.

HowtoAvoidJ?astJfrrms^nj.Q%03
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Toward a New
Educational Culture
Possibilities and Challenges For a
Reform of Learning in Europe

A s a result of a number of developments
(such as the upcoming year 2000 and
recent innovations in communication

and information technologies or CIT), there has
been increasing societal and political awareness
that a transition from industrial to information

societies is underway. The belief
is growing that this transition

will lead to profound changes in the curriculum
and organization of the educational system that
may be as extensive as those that took place
when societies changed from agricultural to
industrial. Vivid discussions are currently taking
place at national and European levels about the
desired direction of these changes. The general
expectation is that it will be necessary to induce
skills for life-long learning, and associated with

Dr. Pelgrum is senior researcher and program leader at the Center for Applied
Educational Research at the University of Twente in the Netherlands. This
paper -was originally presented at a February 1997 European Commission
Workshop in Luxembourg.
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this that instead of focusing on teacher
centered ways of transfer of information (the
reproductive model), more student centered
ways for acquiring information (the productive
mode) will be necessary The instructional
paradigm for realizing the latter mode is
Socratic dialogue.

From a long research tradition on educational reforms we may con-
clude that changes will not occur if the intended innovations are not
seen as useful and practical by teachers. Hence, it is very important to
have seminars in which, at an early stage of thinking about the
restructuring of education, there is an opportunity to communicate
from the teacher's point of view about the directions for change and
the recommended procedures for reshaping education's future.
This paper addresses the following questions:

1. What have we learned from the past about the intended objec-
tives, successes and failures of educational innovations in the area of
information technologies?

2. What are the main proposed directions for the intended
changes, and what are the dilemmas which should be solved?

3. To what extent is there already sufficient awareness of the need
for change? What is known about the current situation in schools with
regard to the adoption of CIT-based learning? Results from recent sur-
veys will be shown to provide an estimate of the current situation.

4. Which systems for navigating the education mammoth tanker
to a promising future can we at this moment envisage, and what
should be the role of different groups of stakeholders in education
during this process?

PREVIOUS INNOVATIONS IN INFORMATION
TECHNOLOGY

It is reasonable to expect that the future reform of education will
rely very heavily on further development and application of informa-
tion and communication technologies. Before taking a look at the road
ahead, it may be illuminating to first look over our shoulder to see how
our journey along the road of introducing information technologies in
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education has gone so far. Therefore a short historical sketch of infor-
mation technology in education follows, moving from the euphoria of
the 1980s via the disappointment of the early 1990s to the current
revived euphoria. Finally, the question of the extent to which our past
experiences can guide our way to the future will be examined.

THEnflDS, WHEN THE INTRODUCTION OF INFORMATION
TECHNOLOGY IN EDUCATION BEGAN

In the early 1980s, microcomputers became available for mass produc-
tion and were purchased in great numbers for office purposes. The
general expectation in many countries was that this technology would
completely change society and education, and that quick responses
would be needed in order to prepare the citizens of the future. As a
consequence governments (e.g., France and the United Kingdom)
started big campaigns, accompanied and sometimes preceded by pri-
vate initiatives, to provide computers to schools and to organize
teacher training. The expectation was that these tools not only would
be important for preparing students to function in an information soci-
ety, but also would have very beneficial effects on the instructional
process and outcomes of education. From survey results it can be seen
that by 1985, in many countries, already most upper secondary schools
had access to microcomputers, and by the late 1980s for lower sec-
ondary schools. Primary schools were usually the last to be equipped.
Nowadays, in most E.U. countries all secondary schools have access to
computers. In primary schools this is not yet the case in all countries.

Surveys also showed that computers were mainly used as an add-
on to the existing school curriculum (that is, to teach students how to
handle hardware and software), rather than a modern tool for instruc-
tion. Many analyses were conducted to find the possible causes of the
stagnating integration of computers in the curriculum of schools. The
main factors convincingly shown to play a role were lack of adequate
preparation of teachers, lack of time to get acquainted with this new
technology, and lack of software.

These findings were in line with the expectations of skeptics who
in the 1980s argued that a fundamental change of education as a result
of introducing computers could not be expected, because so many
things have to change at the same time (curriculum materials, instruc-
tional strategies, class management, the role of the teacher, the organi-
zation of the school, etc.).
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THE EARLY ITtfIS: DISAPPOINTMENT
The many investigations on the effects of the infusion of computers
on changing the curriculum of schools clearly resulted in disappoint-
ment at the political level. There were many signs throughout Europe
that governments were inclined to give up their huge investments in
these developments. Also, at the school level, there were indications
that further reform was not expected. It was illustrative, for example,
that many Dutch school principals expected in the early 1990s that no
further changes would be needed. It looked as though people had
accepted the then-prevailing situation and were just intending to con-
tinue the use of computers in education as an add-on: in elementary
education mainly as a tool for drill and practice, and in secondary edu-
cation as an object, with only marginal use for instruction. Such uses
would not require huge investments of additional equipment or any
radical changes in the teaching-learning process.

From statistics collected in 1995, one may conclude that the inte-
grative use of computers was still very low. For instance, when stu-
dents were asked how often they used computers in mathematics
lessons, only a minority indicated that this was frequently the case.

The conclusion seems warranted that two years ago computer use
for mathematics instruction was still a marginal phenomenon and that
this situation is not much different from what was found in 1992.

To summarize: developments in the 1980s were strongly techno-
logically driven and often based on the naive expectation that simply
introducing new technologies in education would result in fundamen-
tal changes. Arguably, there was a particular lack of clearly-articulated
educational objectives for desired changes.

THE LATEmDS: A REVIVED INTEREST IN
INFORMATION AND COnilUNICATION TECHNOLOGIES

In just a few years' time, the situation has changed completely.
Suddenly there is a massive world-wide movement of unprecedented
interest in information technologies. Again the expectations about the
possibilities of this technology are very high. One might wonder
whether current expectations are more realistic than comparable ones
in the early 1980s. There are several reasons to argue that they are:

1. The increased technological possibilities, especially for commu-
nication purposes. (The change of standard vocabulary, namely from
IT to GIT [or ICT], illustrates this phenomenon.)

2. The increased access to information via the World Wide Web.

^Toward,aN£W.Educatiana.LC-ultu.r£. n IQ7_
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The Internet has greatly improved the societal acceptance of informa-
tion technologies.

3. Societal momentum. Where in the past most access to commu-
nication possibilities took place at offices, suddenly many citizens have
access. Also, the access to information has improved. With instanta-
neous access to databases all over the world, one need not rely on data-
bases that are available only locally.

As a result of this technological development, several governments
throughout Europe intend to equip all schools with the facilities for
access to communication networks such as Internet. Does this mean
that education is again confronted with technology-driven change? Is
this merely new "hype" with a short life expectancy? Is it old wine in
new barrels? Will it again result in disappointment in a couple of
years? There are no direct answers to these questions, but it is arguable
that this could indeed occur if the developments are not be embedded
in a good pedagogical rationale.

With regard to the last point, there is some reason for hope.
Unlike the situation in the 1980s, a much more pronounced education-
al rationale seems to be gaining momentum at the higher political lev-
els while simultaneously gaining increasing social acceptance. In the
next section we will examine some of the main lines of thinking with
regard to this new rationale.

TOWARD NEkl EDUCATIONAL OBJECTIVES:
THE MAIN DIRECTIONS PROPOSED FOR THE INTENDED
CHANGES, AND THE DILEIU1AS WHICH MUST BE SOLVED

When we analyze documents in circulation offering perspectives on
the future (e.g., in the E.U. and at the level of national governments),
we can distill a number of expectations or beliefs about the desirable
directions for educational change. They can be roughly summarized
as follows:

As a result of the rapid technological developments, we are in a process of
change from industrial to information societies. Just as education needed to be
adapted when societies changed from agricultural to industrial, an education-
al change of analogous or even greater magnitude is needed in order to edu-
cate the citizens of the future. In comparison with the great stability of life in
agricultural societies and the increased level of societal change during the
industrialization period, societal change processes will be in an even higher
gear in the future. Education must change in order to adequately prepare the
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citizens of the future to junction in a society in a constant state of flux.

Therefore, the current educational paradigm—mass production of ready-made

knowledgeable citizens with certificates which qualify them for a long-lasting

career—must be replaced by educational models which qualify citizens in

terms of life-long learning skills for a society in which CIT is one of the main

infrastructure pillars.

What are the educational consequences of this societal philosophy?

Without trying to be exhaustive, I will just cite in the following table

(Table 1) a number of potential consequences which are often encoun-

tered in various documents.

It is apparent from the table that most dreams about educational

changes can be described almost without reference to CIT. Therefore

the question is, what does CIT have to do with this? The answer is

Table 1- A new educational model-

Actor

School

Teacher

Student

Parent

Current Situation

• Isolated from society
• Most information on

school functioning secret

• Initiator of instruction

• Whole-class teaching
• Evaluates student

• Low emphasis on
communcation skills

• Passive
• Learns most at school

• Little teamwork
• Takes questions from books
• Learns answer to questions

• Low interest in learning

• Hardly active in learning
process

• No steering of instruction
• No life-long learning model

Future

• Integrated in society
• Information openly

available

• Help students to
find appropriate
instructional path

• Independent learning
• Helps student to

evaluate progress
• High emphasis on

communcation skills

• Active
• Learning at school

and outside school
• Much teamwork
• Asks questions
• Finds answers to

questions
• High interest

• Very active

• Co-steering
• Parents provide model

.TommiaJ&w Educational Culture.n iocx
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that many of these changes can only be implemented with the help of
CIT. Some may challenge this reasoning by saying that many of these
ideas already have been implemented in progressive and innovative
schools—the ones based on the philosophies of Freinet, Montessori,
and Steiner, for example—and these could offer good models for the
future of education. The last part of the statement is open to dispute,
and many practitioners from traditional schools would be inclined to
argue that a substantial number of children would not be able to sur-
vive in such open educational settings.

If we admit that the objectives of progressive schools cannot be
realized in the education system at large, how can we be confident that
such reform is possible using CIT? A related question is how an aware-
ness of the need for change in society at large can be raised. This
brings us to the next question, concerning the current awareness of
the need for change.

CURRENT AWARENESS OF THE NEED FOR CHANGE

Irrespective of how rational, plausible and relevant the new objectives
for education may sound, we must be realistic in our expectations
about the extent to which these ideals are shared by a large group of
people. It is very promising to see that, unlike the situation in the early
1980s, there is now much more pronounced policy-making in Europe
with regard to a reform of educational objectives, even at the E.U.
level. However, far more information will be needed before a large
mass of educational practitioners can be convinced that something
worthwhile is on the way.

In terms of our main challenges, who is currently aware that our
knowledge is (or, more importantly, will be) quickly outdated? How
could we know? What tools do we have to determine where we are
and what realistic intermediate objectives to strive for? How will we
know if education is able to induce life-long learning skills? How can
these skills be defined? Why should teachers give up lecturing to
whole classes if in many cases they believe that is the most efficient
way to transfer information? Who will show us what is wrong if we do
it this way rather than another way? Should education be equipped
with the navigation tools for guiding the trip to the future?

Clearly, another educational culture is needed—for instance,
one in which educational partners get very worried if they see statis-
tics showing that many students say they dislike mathematics a lot—
certainly not a good basic attitude for life-long learning. Or maybe in
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the future, countries will be very upset if whole-class teaching is still
so popular with teachers.

Citizens' increased awareness of their knowledge and skills will be
very important for a change of culture, and low-threshold tools
should probably be made available to increase this awareness. Such
tools might be derived from current popular tools which elicit curiosi-
ty, such as the self-assessment quizzes that are frequently included in
popular periodicals. If they are scientifically guided (based on reliable
and valid instruments) and seriously answered, such tools may be low-
threshold and attractive ways to make people aware of the possibilities
for self-assessment and self-guided learning, given the availability of
tele-learning opportunities. Especially if such efforts are directed at
the skills for life-long learning— teamwork, job knowledge, and so
on— they could well fit within the current global frameworks.

NAVIGATION INTO THE FUTURE OF EDUCATION

The above sections have posed many questions that illustrate chal-
lenges to potential future reforms in education. The major dilemma
confronting us is that we must shape the future without knowing how
it will look.

Brummelhuis and Rapmund (1996) have succinctly articulated the
challenge facing us:

It is likely that the information society will resemble the industrial society in

only a few aspects. It will use other definitions, also for education. From this
perspective our current education can be characterized as industrial heritage.
If the industrial society vanishes, also the associated definition of education
will disappear. This implies that education of the future is not a product
which self-evidently is built upon our current education, but could be some-
thing new, which will arise from a new societal concept. Consequently, educa-
tion of the future is not a design problem, but rather a participation prob-
lem In other words: the future will define its own 'education'.
(translation WJP)

What is the way out of the dilemma of participating in an enterprise
which has an unpredictable end? Maybe an analogy will help.

As there are no blueprints for a future society, educational reform
toward creating the education of the future cannot be designed but is
rather a discovery tour of participation in innovative approaches
embedded in a process of successive approximation, characterized by :

Towards .New. Educational Culture n...m...
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• Sensitivity to societal developments and timely responses

• Awareness of the capacity for change of students, parents, teachers,
and schools

• An adequate system for information provision on what works and
what doesn't.

Taking into account the many different factors which play a role in
educational reform processes and the impossibility of changing isolat-
ed aspects of an education system, the reshaping of education should
be based on multidisciplinary approaches in which technical know-
how, implementation expertise, training facilities, scientific evaluation
and an orientation to practical feasibility are closely interwoven.

If we accept the metaphor of a voyage of discovery, we need the
voyagers to take the risks. In a lot of cases they will not reach the
promised land. However, the ones who reach it will show the videos
back home, and many will follow their travels to that land.

One problem with this metaphor is that whole groups of students
need to accompany the voyager: how can we minimize the risk that
something will happen, that they will be damaged? Maybe some guide-
lines could be created, with one of the criteria being that the experi-
ence in itself (the journey) should be healthy enough even if the
intended goal is not reached. However, if we want to avoid pedagogi-
cal paternalism, who is going to determine if this is the case?

Maybe here the pragmatic metaphor of the market place would
be applicable: If there are enough interested buyers, there is a market.
But where then is the place? Here the answer might be that these
places will need to be developed: educational market places (virtual
and real) where people can orient themselves about products and
prices (material as well as immaterial). Especially if (educational)
experts and (educational) consumer organizations can monitor the
quality of these products, a relatively safe climate for educational
reform might be created. The European award scheme for high-quality
multimedia products might be a good way to find the good examples
which may be exhibited in such a market place.

Given that the future of our societies and hence of education can-
not be predicted, active participation in exploring the possibilities and
an approach of successive approximation is needed. This term, which
stems from learning psychology, illustrates very well the main features
of the proposed approach: proceed in small steps, using feedback to
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keep the good and throw away the bad. The main implication of the
focus on participation rather than designing from blueprints is that the
viability of new approaches is determined on the basis of positive or
negative feedback from educational practice. This places the students
and teachers in the center of the new developments. In such a scenario
it will be vital to install a good system for information on the progress
being made. Therefore it will be necessary to develop adequate means
of informing all educational partners about the direction in which
education is moving.

Another important question with regard to shaping the future of
education is at which age to start. It may be argued that new models
of learning and instruction require a completely new behavioral reper-
toire from future students and of their immediate environment. It
involves preparing children at a young age to integrate the use of
information technology as tools in their lives. This is not usually a
problem for young children; rather, it is the parents who will need to
change. This will be a slow process, but could be accelerated by simul-
taneously caring for the current practices and having courage to under-
take experiments. The concept of tele-playing might be explored: offer-
ing parents (and even grandparents who frequently interact with their
grandchildren) opportunities for "self-assessment" of their children
and offering them examples of how via games the social, emotional,
motor, and cognitive development of the child may be stimulated.
Such programs (which can be made accessible via Internet-TV) not
only stimulate the child, but also bring citizens who grew up in a CIT-
poor environment in touch with advances in this area. This is not too
far distant from what happens now in TV programs for young children
(e.g., "Sesame Street").

NEIiJ ROLES FOR EDUCATIONAL STAKEHOLDERS

All of the above implies that the current roles of educational stake-
holders need to change. A new interaction will need to exist
between educational practitioners and domain and CIT experts in
the evaluation of emergent practices, with interaction among all
the stakeholders.

SUMMARY AND CONCLUSIONS

The notion that worldwide, our societies are in the midst of drastic
change is currently very popular politically at both international
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and national levels, and shared by an unknown number of citizens.
The reasoning behind this belief and its potential implications for
guiding processes of educational reform can be roughly characterized
as follows.

1. As a result of the rapid technological developments, industrial
production is and will be increasingly automated. Analogous to the
way that industrial production activities replaced manual labor when
societies changed from agricultural to industrial, it is believed that in
the future many human professional activities will be focused on
handling information. In comparison with the increased level of soci-
etal change during the industrialization period, replacing the stability
of life in agricultural societies, it is expected that societal change
processes will be even in a higher gear in the future. Consequently
citizens will need to be constantly aware of these changes and able
to adapt to them.

2. Education must change in order to adequately prepare the citi-
zens of the future to function in a society in a constant state of flux.
Consequently, the current educational paradigm of mass production of
ready-made knowledgeable citizens with certificates which qualify
them for a long-lasting job career must be replaced by educational
models which qualify citizens in terms of life-long learning skills in a
society in which CIT is one of the main infrastructural pillars.

3. As there are no blueprints of a future society, educational
reform cannot be designed but is a rather a matter of participation in
innovative approaches embedded in a process of successive approxima-
tion, characterized by :

• Sensitivity to societal developments and timely responses

• Awareness of the capacity for change of students, parents, teachers,
and schools

• An adequate system for information about what works and
what doesn't

4. Taking into account the many factors which play a role in edu-
cational reform processes and the impossibility of changing isolated
aspects of an education system, the reshaping of education should be
based on multidisciplinary approaches that weave together technical
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know-how, implementation expertise, training facilities, scientific
evaluation, and an orientation to practical feasibility.

An important implication from the previous point is that through-
out the world many schools will be engaged in the search for new, and
the replacement of old, approaches. From this perspective the world
can be conceived as a huge laboratory in which many small scale
experiments in authentic situations will take place in order to deter-
mine which approaches for educational reform toward the future
information society are successful, and under what conditions.
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Chilean Experiences in
Computer Education
Systems

^^ uring the current decade, Chile has under-
I J gone extensive reform at all levels of its

mJ educational system. For the first time in
the country's history, all the necessary ingredi-

ents have come together in the
monumental task of turning

reform into a reality extending to the classrooms
of every school, improving the fairness and qual-
ity of the nation's entire educational system.
Indeed, Chile can show that during this entire
decade it has benefited from political decisive-
ness, budgetary support and a national consen-
sus as well as the ability to propose, articulate
and implement proposals for coherent change in
its educational system.
Chile's educational reform covers a broad spectrum of initiatives: a
gradual but significant increase in teacher salaries, improvements in
school infrastructure, new textbooks and modern educational

Dr. Hepp is National Links Network Coordinator of the Universidad de La
Frontera.
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resources, a new curriculum, and new plans and programs for basic
and intermediate education. At the same time, a review of teaching
and learning methodologies has been carried out at all levels of educa-
tion, with a view to developing a teaching system that is more effi-
cient, more attractive and more relevant to the lives of students.

Educational reform goes hand in hand with numerous other
changes in Chilean society. Chile currently has an open and interna-
tionally competitive economy, and it has modernized its social security
system as well as various state services such as the civil registry and
internal taxes. Banking and trade have also changed and modernized
their services and competitiveness, as has a portion of the health sys-
tem. A modernization of the judicial branch is now pending, although
it is currently only in the planning stage. Chile is viewed as a country
that is actively progressing toward a modern, globally integrated
society, adding value to its products and higher quality to the lives
of its citizens.

This broad modernizing effort is due in part to the initiatives of
the Chilean Ministry of Education to provide students and teachers
with modern instruments for handling and accessing the emerging and
rapidly growing digital world. To this end, by the end of the century
every secondary school and at least half of all elementary schools will
have access to computer technology and communications networks.
This initiative is known as the Links Network (La Red Enlaces) and its
major achievements and difficulties are described below.

ACHIEVEMENTS AND DIFFICULTIES INVOLVING
COMPUTER EDUCATION SYSTEMS

Chilean educational reform

In general and from the perspective of the Links Network, several fac-
tors of Chilean reform have contributed to its success.

The first is the stability of the government's education-related
policies. The Chilean reform began in early 1990, and has kept a coher-
ent message, continuity in its major lines and stable teams of individals
in its leadership positions for almost a decade through two govern-
ments and five ministries of education.

Second, this very stability has allowed the educational system to
gain experience and to deepen successful initiatives and change those
which, over time, have required adjustment. The major processes relat-
ing to administration of the reform (public bids, wide-scale training,
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the creation of stable work groups, etc.) have led to gradual improve-
ment thanks to the high technical capacity and growing experience of
those leading the reform, and despite the bureaucratic tradition of the
state apparatus.

Third, the Ministry of Education has been able to support reform
through a sustained increase in monetary resources. Thus, for 1998 the
sector's budget exceeds historic funding levels, for the most part main-
taining current policies while providing for an increase in school subsi-
dies and higher teacher salaries.

Finally, the Ministry of Education has been able to involve experts
from across the entire political spectrum in reform-related work and
keep close ties with the teachers, significantly increasing their salaries
and improving their work environments. It also has begun to activate
the schools of education in the university system, helping them update
their methods and raise the level of the teaching profession.

Thus, the stability of reform over time, the extent and consistency
of the proposals, and leadership at a high technical level have allowed
the Chilean educational system to effectively take educational reform
into practice in the classroom.

Among the factors that have made progress on the reform diffi-
cult, the most notable is the need to give teachers more time to assimi-
late changes in their educational practices. Other difficulties include
the lack of leadership among the administrative teams in many educa-
tional establishments, the difficulty of assimilating changes among var-
ious sectors of society (particularly parents, guardians and business
groups), and finally, the need for the Ministry of Education itself, at
the national level, to adapt its activities to the rate of change that is
expected of the teachers.

THE LINKS NETWORK

The Links Network for computer education is a component of the
Chilean Ministry of Education's MECE Program for improving quality
and fairness. The mission of Links is to integrate computer and net-
work technologies as teaching and learning resources in the Chilean
education system. In 1997, 1,500 educational establishments formed
part of this initiative, and the network will cover half of all elementary
schools and all high schools (intermediate education) by the year 2000.
Chile has approximately 10,000 educational establishments, 130,000
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teachers and close to 2,800,000 students.
From the beginning, Links has centered its proposal around the

following assumption: Computer systems and networks are new
instruments for all teachers and students, with roles in educational,
administrative, professional and social activities.The use of these tech-
nologies and the possibilities they represent in an academic establish-
ment is a gradual process mediated by the culture of the establishment
and the leadership capacity of its management team.

Educational establishments that join the Links Network obtain
computer and network equipment, educational software, free connec-
tivity to e-mail (Internet) and two years of training and technical assis-
tance for a maximum of twenty teachers. The quantity of equipment
received by each establishment depends on the number of students, as
described below.

A summary of the greatest strength and weakness of Links places
them in counterpoint. Links' greatest strength has been its recognition that
a significant impact on education by using computer technology will only be
possible if teachers are capable of integrating it adequately into academic life.
Links' greatest weakness is that the teachers do not have enough time during
their work day to adequately familiarize themselves with the educational
potential of these instruments.

Support components

Links has the following support components to assist it in meeting its
objectives. The advantages and disadvantages of each will be discussed:

University technical assistance network

The Ministry of Education has the support of over twenty universities
throughout the country, which design and carry out teacher training.
Each university develops teaching materials, work guides, its own pro-
posals, and so on, and has a number of trainers that assist the schools
on a weekly basis to develop training.

The advantage of this relationship between the Ministry of
Education, the universities and the schools is that it completes a virtu-
ous cycle which has historically been only weakly connected. These
universities are in direct contact with the reforms promoted by the
Ministry of Education; they participate in designing proposals and are
the first to be informed. This very fact has an immediate impact on
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the training of new teachers from the schools of education, since
it is often the university professors themselves at these schools who
participate in Links and thus remain in close contact with the
reform movement.

The disadvantage of this relationship is that most universities still
have relatively slow administrative procedures, high operating costs
and extensive needs for resources in order to be able to appropriately
carry out their work. This reduces the capacity of some universities to
adapt to the pace of the reform and the requirements of Links, and
they are unable to allocate additional resources to computer education
systems. Some universities do understand that education is a very fer-
tile field for research at the primary level and that Links offers a true
laboratory for exploring new methodologies and teaching resources,
with a positive impact on their academic activities.

The ministry of education national network

The Ministry of Education is administratively decentralized across
the country's thirteen regions and throughout its provinces. For more
than a year, this organization has actively participated in Links in
two senses: it is connected to the same network as the schools, and
its approximately eight hundred supervisors are being trained in
computer education systems.

The advantage of this direct relationship between the Ministry and the
schools is multiple:

• The classroom teachers see that the "educational system"—not just
the classroom teachers themselves but also the ministerial employ-
ees—has also decided to use the technology. In other words, there is
a validation of the technology within the educational system.

• Classroom teachers have begun to receive information directly,
immediately and without administrative filters over the information
super-highway from the Ministry of Education in Santiago. This has
allowed the teachers to begin to appreciate the technology as a use-
ful resource, as they receive union and institutional information. For
its part, the central Ministry in Santiago is making a determined
effort to offer content relevant to teachers via the Links Network.

• Various reform initiatives unrelated to computer technology have
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begun to use the network for their own purposes, recognizing it
as a simple and powerful means of disseminating their proposals,
comments or questions to a large number of teachers quickly and
simultaneously. That is to say, Links is beginning to be perceived
as an instrument for supporting the administration of ministerial
initiatives while at the same time serving as a mechanism for
monitoring them.

The disadvantage of this relationship is that the many ministerial
employees who have had little opportunity to access this technology
resent the speed with which the ministry is changing its practices and
resist this aspect of educational modernization. Because this method
of receiving and transmitting information is completely new in the
Chilean educational system, "official" information is still perceived as
that which arrives on sheets of paper with the proper ministerial letter-
head. In addition, the suspicion persists that information on the net-
work may be lost and that matters of a greatest importance will
remain subject to regular procedures, which are lengthy and involve
multiple layers of intermediate employees, rarely filtering down to
the classroom teachers.

National coordination

The Links network is included as a component of the MECE Program,
which is leading the reform. Links is administered partly by a dedicat-
ed and multidisciplinary team of professionals (educators, engineers
and psychologists) based at the Ministry of Education in Santiago, and
partly by another multidisciplinary team (educators, engineers, graphic
designers, journalists and psychologists) based at the Institute for
Computer Education Systems at the Universidad de La Frontera in
Temuco, a city some seven hundred kilometers south of Santiago.

The advantage of splitting the national coordination tasks into two
groups is that it allows one group (Santiago) to focus on the adminis-
trative processes (invitations to bid for hardware, software and Web
sites, budgets, inter-ministerial coordination, agreements with universi-
ties, legal aspects, etc.) and the other group (Temuco) to focus on tech-
nological-educational aspects (content of the training sessions, policy
guidelines, network administration, inter-university relationships, etc.).

It is important to note that the Institute for Computer Education
Systems at the Universidad de La Frontera at Temuco is also responsi-
ble for designing and implementing the training of teachers in all
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schools comprising the Links Network in southern Chile, from
Temuco to Antarctica. This direct contact with the schools affords the
group field experience and a very realistic perspective, from which the
Ministry of Education may benefit in setting its policies.

The disadvantage of this split organization is that on occasion, the
distance makes it difficult for decisions relating to policies, agree-
ments, and so on to be sufficiently discussed and developed by both
groups simultaneously. A great deal of travel is necessary between the
two cities for coordination and analysis meetings. Moreover, the
Temuco group maintains weaker links with other reform-oriented
groups based in Santiago.

A development center

The Ministry of Education has a special agreement with the
Universidad de La Frontera to maintain a center for development and
experimentation in computer education systems at that university's
Institute for Computer Education Systems. This development center
supports the national Links coordination efforts in decisions requiring
technical opinions and policy guidance. Examples are the type of tech-
nology to be introduced into the schools, the type of educational soft-
ware to be used, and the educational benefits of the Internet.

The advantage of having this Development Center is that the
Ministry of Education has decided that the introduction of computer
technology and networks to the schools requires an ongoing capacity
for reflection and experimentation on a small scale before a full-scale
launch. The Institute for Computer Education Systems is performing
pilot experiments at the very schools in its region that have joined
Links, with a view to evaluating new alternatives that have a real edu-
cational impact. Because a significant part of the teacher training for
southern Chile is carried out at this same Institute, this center is well-
grounded in educational realities.

The disadvantage of having only one Development Center is that
not all of the country's varied educational situations are covered. It
would be more appropriate to have three centers—one in the north,
corresponding to the situation of the schools in the four northern
regions; another in Santiago, covering the urban education situation;
plus the current center in southern Chile. That structure would cover
the entire Chilean educational spectrum.
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Businesses

The quantitative goals of the Links Network can be achieved only
through the participation of the private sector. Every year, the
Ministry of Education makes a significant effort to acquire computer
technology on the market and to finance teacher training, but it needs
the private sector to achieve all its goals. To this end, the Ministry of
Education is developing what it calls an "Open Incorporation Plan"
(PIA): if a school acquires the basic hardware through company dona-
tions, the Ministry automatically incorporates this school into Links,
giving it software, connectivity and most importantly teacher training
through an affiliated university.

The advantage of the PIA is that schools and companies have
begun to mobilize, both to obtain resources and to formalize their com-
mitment to education. Companies have an incentive to take advantage
of the donations law, through which they receive tax benefits.

The disadvantage of this initiative is that the donations law is not
expeditious and appropriate for donations from businesses to groups
of schools. Furthermore, businesses willing to make donations are
still rare, partly because of their lack of experience in this regard and
possibly also because of the lack of stronger incentives. Nevertheless,
the Ministry of Education is involved in a very active campaign
through the press and brochures to guide and familiarize businesses
in this regard.

Use of computer and network technologies

Links was conceived as a "seed equipment" project—i.e., with enough
computers per establishment that the teachers could evaluate the tech-
nology within the context of their establishment's educational plans.
Through other mechanisms, such as the donations law, schools and
high schools can expand their equipment. The equipment is distrib-
uted as follows:

<100 students: 3 computers, 1 printer
100-300 students: 6 computers, 2 printer
>300 students: 9 computers, 2 printer

Although the current equipment allows most teachers to familiarize
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themselves with the technology, in general it is still insufficient to
work comfortably through a complete course, with three or four stu-
dents per computer. Although this has led to the development of novel
structures for the use of technology in the classroom, it continues to
be problematic for adaptation and innovation.

Finally, it is necessary to address the following equipment problems:

• Maintenance and insurance. The equipment has a use-life of three to
five years, depending on its use and the environment (e.g., rural
schools with equipment exposed to higher levels of humidity and
dust). In addressing deterioration, teachers in poor communities are
rarely able to engage a maintenance service or pay for repairs.

• Installation of equipment. The cost of installing the equipment rep-
resents approximately 30 percent of the school's equipment cost.
Although the operation of the equipment is conditional upon proper
electrical installation and the local network, the specifications for the
materials and the execution of the work must be constantly reviewed
in order to mitigate these costs.

CHALLENGES

Links is greatly expanding its coverage. At the same time, computer
technology is changing rapidly, work proposals are being continuously
updated, and the educational potential of the Internet is growing. In
this environment, Links will, and must, continue to balance implemen-
tation with experimentation.

The greatest challenges lie in expanding coverage while maintain-
ing good quality levels in terms of teacher support; deepening this sup-
port by seeking to improve the integration of the teachers' activities
with the use of technology in the classroom; developing strategies to
take advantage of the Internet with its potential for communications
and multimedia information; and gaining active involvement on the
part of the private sector in maintaining computer labs. Finally, a sig-
nificant expansion of Links in the rural sector is pending implementa-
tion, as is the contribution of Links to the national Montegrande pro-
ject for advanced high schools.

An important reason for developing an attractive proposal for the
private sector's participation in Links is the long-term sustainability of
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the computer equipment. Indeed, Links' most expensive component is
hardware (approximately 70 percent of the investment), which has a
use-life of approximately 5 to 7 years. Beginning in the year 2000, a
higher rate of investment is needed in order to replace equipment.

Moreover, elementary schools and high schools must gradually
assume the cost of connecting to the Internet, with the ever-increasing
demand for bandwidth and accessibility. This will imply more lines,
greater speed, better modems, larger servers and finally, higher recur-
ring costs to establishments merely to maintain their current systems.
This imminent reality and the means of addressing it will be the central
part of the strategy of incentives and participation by the private sector.

Notwithstanding the potential for private sector participation, the
Ministry of Education must maintain a complete support structure
(hardware, software, networks, installations and assistance) for estab-
lishments prevented by poverty or isolation from participating effec-
tively in this strategy and gaining the benefits for schools operating
under isolated conditions.

RECOHNENDATIONS

Educational reform has been successful largely because of its stability
over time, the presence of a broad national consensus "with regard to
the need to modernize education, the consistency and extent of the
content and proposals for reform, the growing availability of
resources, and leadership at a high technical level. As the next stage of
development, the following measures are recommended:

• that training be considered as part of the teachers' work day

• that the teacher training centers be integrated into the educational
reform initiatives

• that processes to incorporate computer technology throughout the
administration be a priority

• that as many experimentation centers be created as there are educa-
tional situations in this country, and that attention be given to the
experiences of other countries

• that measures such as the donations law and outreach through the

CMl£a^Ex^ri£nces-i&£juupule£Edu&ttion., -1112.5.
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press, meetings and brochures be pursued aggressively

• that computer equipment upgrade and maintenance policies be
implemented from an early point

• that investments continue in good national communications infra-
structure, as well as in expertise in engineering and education

1260 THE UNFINISHED AGENDA: COMPUTERS IN ACADEMIC SCHOOLS

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



Costa Rica
Computers in Secondary Education

The Computers in Secondary Education
program in Costa Rica is part of a broader
strategy articulated by the President of

Costa Rica to make his country a leader in tech-
nology. The recent announcement by INTEL

that it will build a $300 million
micro-processor plant in Costa

Rica, which will generate 3,500 jobs as well as
billions of dollars in future export revenues, is
one result of this strategy.

Laurence Wolff

THE PROGRAM

The program seeks to (a) contribute to the development of logical
thinking and creativity; (b) improve learning in specific disciplines; and
(c) encourage more positive attitudes towards science and technology,
greater self esteem and increased technology competency ("fluidez
tecnologica"). The approach is strongly influenced by "constructivist"
pedagogy, explained in a Costa Rican document as follows: "Learning
is greater when students are involved in the construction of a signifi-
cant product. This involves construction of things in the external
world and simultaneous construction in the mind's interior." Under
this approach the computer is used to encourage student-initiated
inquiry. Only interested and committed teachers are asked to partici-
pate. Communities pay for maintenance through charging for services
provided outside school hours. A parallel program in primary educa-
tion has been underway for some time, especially utilizing LOGO to
develop logical thinking.

There are now 26 computer laboratories in 20 secondary schools.
The total hardware and software cost was $1.9 million dollars for an
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average of about $73,000 per laboratory. Initial training has been com-
pleted and there is now ongoing training of teachers as part of the reg-
ular computer program. A contract with the University of Montreal
has been signed to evaluate the program. A recently signed loan agree-
ment with the Central American Bank of Economic Integration will
provide funding to install computer laboratories in all secondary
schools and in 50 percent of primary schools. The loan is for $12.9 mil-
lion, with US$3.4 million in counterpart funds for administration and
training. Communities are being asked to pay for air conditioning.

In the Costa Rica program, a full-time teacher specially trained in
informatics is responsible for each laboratory. On average, students
from participating classes work in the laboratory twice a week.
Computer classes are not mandatory and are provided only if the sub-
ject matter teacher is interested. In the Costa Rica program, Sketchpad
is used in math, Superlink for multimedia presentations in social stud-
ies, Labpc for science, and Word and Paintbrush for Spanish. There is
no specific computer curriculum, and computer activities are not
included in the official subject matter curriculum. For this reason,
ninth grade teachers are often reluctant to use the laboratory since it
takes away time which could be spent preparing for national examina-
tions. Nonetheless many students show a great deal of interest in com-
puters. It has been reported that students often worked long after-
school hours preparing reports such as multimedia descriptions of
community and environment issues.

The computer laboratory in operation in the Liceo del Sur, a sec-
ondary school enrolling 1,000 students and located in a poor district of
San Jose, is typical of the current program. The laboratory has 24
computers (IBM 486s) with a server. Software includes Word,
Paintbrush, Excel, PowerPoint, Winlogos, Sketchpad, PCLab and
Superlink. In a typical example, students were developing a dictionary
of teenage Costa Rican words and phrases, using Word and
Paintbrush. The teacher was hoping to combine the student-generated
dictionaries into a single dictionary and then to compare it with similar
dictionaries in other countries in Latin America. The students worked
in pairs, were reasonably adept at manipulating Word, and lingered
until the beginning of the next period to complete their work.
Training was provided every Friday to interested teachers. The
laboratory was also used in the afternoon by the technical stream
of the upper secondary level and in evening by the Open University
for technical courses. The school has a small but operational library
(2,000 books, mainly old). Unfortunately, the science laboratory had
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been closed and had been replaced by a workshop for mentally
handicapped students.

A very rough estimate of annual unit costs of the program is $38
per student. This assumes $22 per student in annualized capital costs
($73,000 for a school of 1,000 with a computer life of four years and a
10 percent discount rate), $6 for the costs of a full time technology
teacher (estimated salary of $6,000), and $10 for training, mainte-
nance and electricity (perhaps $10,000 per year). Overall this comes to
13 percent of the estimated annual cost of $300 per student in acade-
mic secondary schools in Costa Rica. These costs are significantly
lower than those in Chile and Jamaica but are nonetheless significant.

Under a contract with the Government of Costa Rica, the
University of Montreal is undertaking a comprehensive evaluation of
the impact of the assessment on mathematics learning, science learn-
ing, logical thinking, expository writing, and attitudes towards school-
ing and technology. In addition, structured interviews will be under-
taken with students, teachers, and school directors. The results will be
incorporated into the expanded program currently underway.

SOP1E CONCLUSIONS

Costa Rica has the basic infrastructure needed for a computers in edu-
cation program, including electricity in all schools as well as relatively
well-trained teachers. In addition Costa Rica's computer program
incorporates much of what is considered best practice in implement-
ing an educational innovation—a strong and continuing national com-
mitment, good central management, emphasis on training, slow start-
up on a pilot basis, good feedback mechanisms, and focus on local par-
ticipation and commitment.

One current and acknowledged problem is the lack of integration
into the official subject matter curriculum. This question and related
training and cost issues will eventually need to be addressed. While the
encouragement of bottom-up experimentation is noteworthy, eventu-
ally standardization of approaches and contents will be needed. Finally,
as in any innovation, as the program goes national some school direc-
tors, teachers, and communities may not be adequately committed
to the program.

While costs are lower than similar programs in the region, it is still
not clear whether computers are the most cost-effective means of
increasing learning at the secondary school level, compared to provid-
ing additional library and laboratory facilities, training teachers, and
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so on. Nor is it clear that the provision of in-school computers and
retraining existing teachers is the best way to provide computer
literacy to students.

Costa Rica's program provides only minimum software and a max-
imum of two hours per week of computer labs for each student. On
this basis, and given that the computer programs are not integrated
into the curriculum, it is unlikely that the current assessment would
find positive effects on cognitive skills. It would find at most a modest
impact on improved critical thinking and creativity, on attitudes
towards schooling, and on school retention. But there could well be
changes in attitudes towards technology, attitudes toward schooling,
and aspirations. In fact, if the program results in an increased number
of students being directed to technical and mathematical careers rather
than to humanities, law, and social science, then, given the expected
higher economic returns to technical fields, the program could well
pay for itself economically.

Data from the 1992 Household Survey provide an example of the
potential economic payoff. The average salary of engineers at that
time was about US$6800 per year, compared to $4500 for graduates in
philosophy, arts, and letters, for a difference of $2300 per year. This
means that the cost of providing computer instruction ($38 per stu-
dent per year, or $114 over the three years of lower secondary school)
could be recouped by society if no more than 1 percent of all sec-
ondary school students changed their profession from humanities to
engineering (e.g., the gain to society would be $23 per year for the
entire work life of a graduate).

In short, in spite of the above issues and uncertainties, the
long term economic and social payoff of the Costa Rican program
could well be significant. To verify this positive impact, future studies
of cost-effectiveness of secondary school programs, should analyze
changes in student learning and attitudes. In addition, they should
assess the impact of computer programs on aspirations as well
as (through tracer studies) on the actual occupations chosen by
graduating students.
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Section3

The Success
Stories: The
Use of Distance
Education in
Out-of-School
Education
The new global economy is demanding
fundamental, rapid change in primary
and secondary education, at the same
time that the new technologies are offering
dramatic new tools for learning. The way
we work and the way we learn will
change profoundly in the coming decades
as a result.
(Clifford Block)

•I An epigram, coined at least a decade ago, is still
relevant today: Technology is the answer; what was
the question? It is easier to promote technology as
the solution to educational problems if we define the
problems vaguely, but this is not good enough for
educational policy makers and governments.
(John Daniel/Anne Stevens)
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Unlike previous major socioeconomic shifts, the current
paradigm shift can be influenced by decisions which
can shape, to a significant degree, the outcomes.
(Linda Harasim)

"It is far better to show young children how
to wash their hands than to tell them." In that
statement is summed up much of the potential
educational power of television, a power not
limited to young children!
(Clifford Block)

The knowledge media give us the
opportunity to switch the spotlight
from the classroom and teaching
back to the individual and learning.
(John Daniel/Anne Stevens)
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Introduction

^^k istance education is the use of technology
I 1 to partially or fully replace or augment

mJ the traditional classroom. In contrast to
computers in education, distance education has
been around for a long time, and has had
demonstrable success in effecting educational
change in a variety of contexts. The papers in
this chapter summarize what is known about
distance education, including the conditions for
its success, and describe its wide applications.

Zimra Peled's experience using technology for education is encapsulated in a
brief paper, "Television in Education." In 13 points, she summarizes the
benefits and shortcomings of this medium as well as the activities for which it
is a good vehicle.

"Mass Media in the Service of Latin American Education," by Clifford
Block, provides a view of experience in distance primary and secondary edu-
cation in three broad areas. In the first—improving the quality of education—
there are examples of the use of television in South Carolina and El Salvador,
the U.S.-based "Star" and 'Galaxy" programs, and interactive radio instruction
in a number of developing countries, including eight in Latin America. In the
second area—providing alternative access to basic and secondary education—
Telesecundaria in Mexico and Telecurso 2000 in Brazil successfully provide
alternative secondary education opportunities through television. The third
area involves reaching the general population, pre-school to adult, with infor-
mal education messages and relevant information for their lives. Examples
include adaptations of "Sesame Street" for pre-school children and their care-
takers. The keys to success for using mass media include designing an educa-
tional research and development framework; closely integrating media with
activities of students, teachers, parents; and the use of learning materials.

"Success Stories: the Use of Technology in Out of School Education,"
by John Daniel with Anne Stevens, focuses on the use of technology for high-
er education. Daniel describes a "triple crisis" in higher education—rapid

growth, high costs, and inadequate flexibility—that also represents an oppor-

tunity. Eleven "open" universities in the world now enroll more than 100,000
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students each, including the UK Open University enrolling 150,000 and the
Chinese Television University system enrolling more than 500,000. The
unit costs of the eleven "mega-universities" are less than $350 per student,
far lower than conventional university costs. The authors stress that distance
higher education offers significant curricular diversity and flexibility. However,
its success depends on high-quality multimedia learning materials, dedicated
personal academic support for students, adequate logistic support, and a
strong research and development base. In addition, distance education
flourishes best when implemented by institutions separate from residential
universities.

In "Distance Learning and Technology in Brazil," Joao Batista Araujo
e Oliveira reviews the history of distance learning in Brazil since the 1960s. It
begins with television for formal and informal schooling and establishment of
a non-profit educational television channel. This was followed in the 1970s
and 1980s by national radio literacy programs, a national school equivalency
program called Telecurso launched by Globo television, programs for rural
areas and additional programs on a variety of subjects, and the early use of
computers for training. In the 1990s, social marketing has increased, comput-
ers are increasingly used in schools, a national program for teacher training

with interactive features has begun, and the City of Rio de Janeiro and the
state of Minas Gerais have started television programs for students and for
teacher training. In addition, the federal government recently financed the
purchase of 50,000 television sets in primary schools and has begun a massive
program to equip 6,000 schools with 100,000 computers. Overall in Brazil,
effective and efficient uses of existing technology are prevalent outside of
mainstream education, with applications for private use, open broadcasting,
and training institutions.

"Telecurso 2000," byjoaquin Falcao, summarizes the objectives and con-
tent of this innovative program begun in Brazil in early 1995. It is directed at
adults who have not completed secondary education, preparing them for a
secondary school equivalency examination. Subjects include those in a stan-
dard secondary curriculum (e.g., math, science, and Portuguese) as well as
mechanics. The pedagogical approach emphasizes education for work, devel-
oping basic skills, citizenship, and contextualized teaching. Television, video-
cassettes, and print materials are used. Students have the choice of studying
on their own, in classrooms, or with a mentor. In 1997, 110,000 students par-

ticipated in 4000 Telecurso classrooms.
"The Internet and Intranets for Education and Training," by Linda

Harasim, examines the potential for the Internet in education and training.
The Internet promises to combine distance education and computers in edu-
cation in a powerful new relationship. According to Harasim, in the 21st cen-
tury the Internet will form the backbone of the knowledge economy.
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Investment in these new structures is essential. There are promising applica-
tions and experiments in the USA, Canada, and Europe, including the
Canadian Virtual U and Tele-learning Networks of Centers of Excellence.
Education environments on the Internet and the World Wide Web should be
customized to support knowledge work and collaborative learning.

In general the papers in this section show that the greatest suc-
cesses of distance education have come in efforts to extend the
school to underserved populations, as in the cases of the open
universities and programs such as Telecurso. This success occurs
because technology replaces in part or fully the traditional
teacher and classroom, usually reducing costs, and the endeavor
does not depend on an existing bureaucratic infrastructure. In
contrast, successes inside formal primary and secondary educa-
tion are fewer and more difficult, since technology by definition
becomes an "add-on" cost and since the inertia of traditional
classrooms, teachers, and regulations is difficult to overcome.
However, the lowered costs of technology, combined with the
experiences of some recent US programs and of interactive radio
in developing country classrooms, suggest that successes may
also be possible within the formal system.
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Television in
Education

Television can offer
high quality educational
programs- The following
are the main features of
this medium:

• Updated and information rich

• Visually and audio-visually
manipulative

• Geared towards the needs of a wide
ranging and heterogeneous clientele

• Consolidates and activates existing
knowledge

• Replaces the teacher (when needed)

It is therefore an
excellent vehicle for:

• Pre-school education
• Basic skills instruction
• Education for the disadvantaged
• Adult education (life-long education)
• Edutainment

!3.6Ji3!HE_SiicaESsJSxQ^̂THE SUCCESS STORIES: THE USE OF DISTANCE EDUCATION
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However, it has short-
comings- In particular,
it does not offer an
interactive learning
environment- Therefore:

• It has a limited capacity to enhance
the use of interactive communications.

• Mechanisms of collaboration are
limited.

• Its capacity to enhance the develop
ment of higher-order skills—the
work tools of the "smart learner"—
is limited.
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Mass Media in the
Service of Latin
American Education

Clifford Block

This is an extraordinary moment of possi-
bility for education, with two powerful
forces interacting. The new global econo-

my is demanding fundamental, rapid change in
primary and secondary education, at the same
time that the new technologies are offering

dramatic new tools for learning.
The way we work and the way

we learn will change profoundly in the coming
decades as a result.

IN AN ERA OF COMPUTERS AND THE INTERNET, WHY
SHOULD EDUCATIONAL LEADERS CONTINUE TO BE
INTERESTED IN THE BROADCAST MEDIA?

Given the momentum of the computer and networking revolution,
educational innovators will be strongly tempted to move away from
the technologies that seemed so revolutionary earlier, the mass
media of radio and television. But in fact there are powerful reasons
to embrace these media. First, they have been successful in many dif-
ferent contexts in stimulating rapid, systematic, and equitable educa-
tional change; secondly, in the process quite sophisticated methods

Dr. Block directs Block International Consulting Services, Berkeley, California.

138 a THE SUCCESS STORIES: THE Use OF DISTANCE EDUCATION

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



for their use have been developed. With the addition of the newer
technologies, and with a growing knowledge of learning processes,
even more is attainable.

The demonstrable successes this paper reviews are wide-ranging.
Millions of preschool children are involved each day with their friends
at "Plaza Sesamo" or at other national versions of "Sesame Street."
Hundreds of thousands are mastering the basics of math, language
and other subjects more effectively through new, active-learning radio
approaches. Millions of children are learning about science, math, lan-
guage and the environment with the aid of satellite television broad-
casts, some through completely new, child-centered approaches to
learning. Adults are catching up on missed educational opportunities
through televised instruction at their workplaces or homes. And the
entire population of the hemisphere is informally learning skills rang-
ing from better health and nutritional practices to what new informa-
tion technologies are all about.

As leaders review this and other sources of information, they will
be addressing the appropriateness of such strategies in relation to the
fundamental tasks they face, namely:

• to quickly equip their populations for the skill-intensive and informa-
tion-intensive economies of the next century;

• to provide fundamental educational skills for all their citizens, break-
ing through the barriers of poverty and isolation; and

• to provide for the continuing education that the economic future
demands.

The evidence seems to show that use of the media holds substantial
promise in terms of these objectives. It is not difficult to plan educa-
tional reforms, it is difficult to implement them. The wise use of media,
together with the training and support needed to use them well, may
help ensure effective implementation at reasonable costs.

lilhat kinds of educational priorities have the
media successfully addressed?

Applications to three areas of educational concern are reviewed
throughout the paper:

1. Improving the quality of primary and secondary education.

139

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



2. Providing alternative access to basic and secondary education.
3. Reaching the general population, preschool to adult, with

important informal education and information.

What have been the keys to successf

The key contribution of technology applies to the effective use of the
media as well: The use of technologies in education can provide learn-
ing experiences that have been carefully developed, tested in many set-
tings, and continually refined—which is simply not possible with most
of the traditional components of education. There is a remarkable
commonality in how most of the highly successful radio and television
efforts have been designed.

1. They have used an educational research and development
(R&D) framework in their creation, assessing success and failure
through clear-eyed formative evaluation of the learning outcomes, and
then making the adjustments needed for continuing improvement.

2. As fully as possible, they have closely integrated the media
lessons with the activities of teachers, parents, peers and textbooks,
providing teachers with the training they need to be effective.

3. They have overcome the potential passivity of watching and lis-
tening by stressing continual active participation in thinking and learn-
ing activities and by continually engaging their audience's attention,
imagination, and curiosity, through educational formats as varied as
music, stories, visual images, and humor.

4. They have stressed the relationship of learning with applications
to the real world as experienced by the learner.

5. They have created a context where learners and teachers feel
like participants and even partners, rather than merely the recipients
of teaching.

Remarkably, these strategies have been applied successfully within
widely different educational philosophies, from the highly structured
"behaviorism" of the 1960s to today's child-centered, "constructivist"
approaches. The examples to be discussed will illustrate that.

Their demonstrated success illustrates the greatest potential
strength of all uses of technology: the capacity to incorporate the sci-
ence of learning into day-to-day educational practice, under widely
varying conditions. As that science unfolds, the educational media
should be well placed to explore their practical utilization.

A note about the computer revolution

Computers and international networking have such enormous capabil-
ities that it is certain they will exert a powerful effect on education.
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But, in contrast to the media, we are just beginning to discover how to
use them effectively. Many of the lessons discovered over the past
decades about effective media use in educational reform will apply
directly to strategies for developing these new tools as well.

These strategies will be noted in the following pages, as projects
exemplifying them are reviewed.

WHAT SERIOUS EDUCATIONAL USES ARE BEING HADE
OF RADIO AND TELEVISION BROADCASTING?

Key projects and what we have learned from them

This survey will begin with the use of educational media within school
settings, then move on to "alternative" schools of those without con-
ventional access. It will conclude with informal learning through the
public media.

How have television and radio been used to
improve primary and secondary schooling?—From
comprehensive systems reform to child-centered
inquiry

Over the past three decades, television's use has reflected change in edu-
cational thinking, from tightly structured approaches in the behaviorist
model to recent "constructivist" strategies to stimulate student inquiry.
There is evidence that well-designed implementations of both types
have produced some substantial successes, and all have limitations.

Television as catalyst for the comprehensive, systems reform
of educational sectors (Example: El Salvador)

In the late 1960s and early 1970s, TV was viewed as a way to rapidly
produce dramatic, comprehensive educational change: to break
through traditions of rote instruction, to introduce new curricula, to
compensate for inadequately skilled teachers, and to do so rapidly. El
Salvador's well-documented junior secondary school reform represent-
ed that approach. A complete educational redesign was carried out,
with new curricula, daily television lessons in every core subject, text
and classroom exercises linked to each daily lesson, and as much as a
year of teacher retraining. The approach succeeded in many important
respects. Evaluations showed successful introduction of the new cur-
riculum, measurable gains in important student capabilities, and the
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use of new teaching methods such as learning science through experi-
mentation. Furthermore, enrollment at the junior secondary level
grew rapidly, a major national goal.

With a discontinuation due in part to political unrest, the ultimate
longevity of this integrated strategy cannot be known. However, simi-
lar approaches were not sustained elsewhere (e.g., in the Ivory Coast,
American Samoa, and Hagerstown, Maryland.) One persistent critique
was the lack of autonomy provided for classroom teachers, and an
over-reliance on the television teaching component. These systems also
were somewhat limited instructionally. They did not build in continuing
student activities and feedback, and-made little use of formative evalua-
tion. (In fact, those limitations were at the heart of efforts to design
more adaptive systems such as interactive radio, to be described later.)

These highly integrated systems change efforts remain important,
however. They show the unrivaled capability of technology to serve as
a catalyst for very comprehensive change, and for achieving such
change rapidly. In fact, the extent and rapidity of the reforms imple-
mented by this strategy have few if any equals. The challenge today is
to achieve this kind of integration while providing greater choice for
teachers and more active involvement for students—a dilemma that
has not been fully solved. Computer-based interventions face the iden-
tical dilemma.

Regional networking to equalize educational access across
geographic, racial and economic boundaries (Example: South
Carolina ETV)

Since the 1970s several states in the southern U.S. have carried out
ambitious instructional broadcasting efforts, initiated to help equalize
the quality of education available to rural children, who are predomi-
nantly poor and African-American. They permit greater flexibility in
teacher utilization than those just described, and have persisted.

The South Carolina Educational Television Network, perhaps the
leading system of this sort, broadcasts six thousand instructional televi-
sion programs yearly—more than 200 each day. That enormous scope
is made possible through the use of 32 dedicated satellite channels, as
well as low-powered microwave transmitters which serve urban stu-
dents. Both original productions and re-transmissions of numerous
national programs are used.

As an integral part of the State's Department of Education, the
programs are closely correlated with curricula, textbooks, and teacher
guides. They seldom provide the entire core of instruction in a subject.
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However, for topics such as the learning of Spanish by primary school
children, they are a fundamental source of instruction.

The system is particularly valuable in introducing new curricula
and reformed instructional methods. In recent months, for example,
special teacher training series have dealt with the use of the Internet
and with the implications of brain research for early childhood and
infant education. These systems show how television can sustainably
fill in continuing gaps for less advantaged schools by providing wide
choice to individual schools, making use of everything nationally
available, and designing targeted programs in new curricular areas, for
both students and their teachers. These States have committed them-
selves to a comprehensive production and reception infrastructure,
making the flexible educational use of the medium easy.

Strategies to serve varying local needs with national
broadcast services (Example: Star Schools)

A different policy approach is represented by the U.S. "Star Schools"
satellite-centered initiative. Star Schools began in 1988 as a Federal
government program designed to employ the expanding coverage
of satellites to help equalize rural educational opportunity, especially
to provide courses in foreign languages and the sciences to rural
schools that lacked specialized teachers. (Its sponsors argued that the
U.S. was falling behind the innovative use of satellites for education
in other countries, particularly in the developing world.). For a five-
year start-up period, the Federal Government competitively funds
groups to develop new distance education services. Future financing
then depends on the purchasing of those services by state and local
school systems.

The result has been the creation of a number of new educational
networks, some regional and others national, which compete with
each other or serve local and regional needs. These systems now serve
1.6 million students annually, in large urban areas as well as rural
schools. The technologies have expanded to open broadcasting, audio-
and video-conferencing, cable, fiber optics, videodiscs, fax, computers,
and the Internet. Satellite television broadcasting, however, still pre-
dominates, although often with telephone feedback from participating
classrooms.

Currently funded projects illustrate the evolving range of
distance teaching uses that are supported. A university in Puerto Rico
is developing teacher training and curricula for Puerto Rican students,
focusing on computer literacy, technology, and the environment. A
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California-based network is developing programs broadcast in Spanish
to enhance parental involvement of recent immigrants. Several region-
al, state, and national networks provide courses in math, science, and
technology, some tailored to specific needs such as students in inner
cities. Finally, the Grand Canyon National Park is creating an environ-
mental curriculum, integrated with math, the sciences, art, and the
social sciences, all linked to the ecosystems of the Grand Canyon.

The Star Schools funding strategy has generated a multiplicity of
distance education services, some tailored to regional needs and others
to specific groups which are nationally dispersed such as rural or urban
youth, or second-language speakers. Government funding is used to
initiate new services, while the marketplace of school demand deter-
mines long-term viability.

New uses of television to bring "child-centered" education
into the classroom (Example: The Galaxy Classroom)

The role of classroom television is gradually being redefined, to
encompass new child-centered, "constructivist" approaches to teach-
ing and learning. Many current broadcast courses are developing
theme-based and inquiry-based approaches to the learning of science,
language arts, and other subjects. The most ambitious of these new
approaches is the "Galaxy Classroom" system.

Galaxy uses the new direct broadcast satellites to help bring
child-centered curricula to primary school classrooms, particularly
in the "inner cities" and rural areas of the U.S., where educational
results are most discouraging. The project's focus has been on early
science education, on language arts—improving the learning of read-
ing, writing and the attendant mental skills of comprehension and
communication—and on enhancing student confidence in their intel-
lectual capacities.

Galaxy's technologies are an unusual combination of television,
classroom facsimile machines, and videotape recorders, together with
extensive teacher guides and student material for activities, reading,
and science experimentation.

VCRs are used to record the television programs for repeated
review. The facsimile network is key. It is used to encourage students
to write in a realistic setting to learners at other sites and in response
to queries posed by the characters in the televised Galaxy Classroom.
Many educators consider the incentive to write critical to learning, par-
ticularly writing about personal interests. For this purpose, the fax is a
more efficient than the use of multiple computers in each classroom,
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and one which does not require computer skills.
In Galaxy, television is not used for conventional instruction, yet it

plays an absolutely key role. Its use is for introducing themes for lan-
guage learning and for stimulating inquiry in science learning. All
series are dramas, with a continuing cast of children engaged in explo-
ration and scientific questioning (in the science series) or (in the lan-
guage arts series) involved in discussions, arguments, and even fan-
tasies as they explore issues affecting their young lives such as justice,
personal privacy, and multi-cultural differences. The perspective is
always that of young, poor, and often minority students. The TV pro-
grams are broadcast only at the beginning and end of several-week
theme cycles, with the final program incorporating student comments.
All other classroom time is then spent in activities related to the issues
personified by the characters in the televised programs.

Galaxy was designed through major corporate investments in edu-
cational research and development by a nonprofit institute set up by
Hughes Aircraft (a leading satellite provider), with additional
Government (National Science Foundation) financing. A two-year, 38-
site pilot effort perfected the system's educational and technical opera-
tion and produced a thorough impact evaluation.

The evaluations demonstrated significant gains in reading compre-
hension and vocabulary over control groups. In more difficult-to-assess
analytic thinking skills, the evidence was also positive. Equally impor-
tant, student and teacher enthusiasm for this new style of education
was extraordinarily high.

Galaxy illustrates how the powerful storytelling capacity of televi-
sion can be used to provide a context relevant to children for learning,
self-expression, and inquiry. While the Galaxy curriculum provides
structure and determines the pace of instruction, teachers select and
guide the specific classroom activities, a satisfying role. The fax pro-
vides a unique mechanism for individual feedback and writing practice.
Overall, Galaxy shows another way that the broadcast media can be
used to stimulate active mental engagement—the fundamental step to
effective learning.

The re-invention of instructional radio: Interactive Radio
Instruction and the improvement of educational quality.
(Examples: Several Latin American nations.)

Radio has long been used to transmit lectures to remote students.
However, its development into a major strategic tool for improving the
quality of learning has been more recent, the result of a sustained

Mass Mediain the Service of. LatinAmerican Education 0145

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



series of R&D efforts. Interactive radio was conceived in the 1970's
by educational researchers at the U.S. Agency for International
Development and Stanford University as a way to combine new knowl-
edge about how students learn with the use of a low-cost delivery
medium, radio. The result has been a series of primary school radio-
delivered curricula characterized by continuous student learning activi-
ty during and after the daily broadcasts. Learners are continuously
engaged in learning processes through questions, activities, stories,
music, radio teachers and characters—all designed to engage their
imaginations and to connect to their own experiences. Every activity
builds on previous knowledge and periodically reviews it, using princi-
ples that research has shown to be important in mastering basic intel-
lectual skills: distributed practice, constant feedback to learners, and
learning within multiple contexts.

Today, several million learners are using Interactive Radio
Instruction (IRI) each day in Latin America, Africa and Asia. IRI pro-
jects are currently underway in the Dominican Republic, Honduras,
Bolivia, El Salvador and Venezuela, with pilot activities for various
applications in Haiti, Ecuador, and Costa Rica. The IRI methodology
has steadily been extended from original applications to primary
school mathematics (in Nicaragua) to the learning of Spanish, English,
health, Portuguese, science, ecology, early childhood education, and
adult basic education.

No technological intervention has had more consistent evidence
of its effectiveness. Evaluations have typically demonstrated very large
learning gains over children in conventional classrooms, in every sub-
ject and in every region of the world. In several recent rural applica-
tions, the use of IRI has reversed the traditional urban-rural difference
in achievement and has shown particular power in improving the
scores of girls in math, science and language. Studies also have shown
strong teacher enthusiasm for the approach, and great support by
students.

Recently, IRI programs have extended to guiding the teacher as
well as the student. For example, early childhood programs in Bolivia
are training care givers as they interact with young children listening
to the broadcasts.

The cost-effectiveness of IRI is exceptional. After initial develop-
ment costs, annual implementation costs have typically ranged from
$1.00 to $1.50 per student (with populations of several hundred thou-
sand). A World Bank study found such cost-effectiveness to be appre-
ciably greater than any other interventions with which it was com-
pared, and a recent study by South Africa found IRI to be one-third to
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one-half the cost of other options for teaching English nationally. Since
IRI broadcasts also generate large numbers of informal adult learners,
its cost-effectiveness is actually even higher than formally measured.

Like other highly successful educational media efforts, IRI's devel-
opment has been based on an educational R&D approach, making use
of formative evaluation and revision. Its instructional strategies, such
as engaging the learner through multiple formats, stimulating active
learning, and providing constant feedback and review are applicable to
all efforts to improve learning.

Interactive radio demonstrates two advantages of radio as opposed
to other technologies. Radio's production costs are low enough to per-
mit well-designed and tested local adaptations. Radio's dissemination
costs are low enough to quickly reach large numbers of learners with
improved teaching methods.

The utilization of public media in schools, and the growing
complementarity of the mass media, computers, and the
Internet

Linking general programming with school curricula. Several educationally
relevant broadcast and cable television channels in the United States
facilitate the use of their news, science and history programs within
schools. "CNN in the Classroom," for example, provides discussion
guides for teachers on relevant themes and prepares special composite
programs for school audiences. Cable networks such as the History
Channel and the Discovery Channel (which deals with science), also
provide such assistance, including thematic analyses of their upcoming
programs and suggested readings. In addition, there the many offerings
of the Public Broadcasting Service and other networks whose primary
functions are educational.

Governmental policies throughout the U.S. require local cable ser-
vice providers to provide a free cable link to every school requesting
one, a significant stimulus to the educational use of this growing reser-
voir of programming.

The growing interaction between the media and the Internet. Over the
next decade, the mass media of television and radio will begin to
merge with the interactive media of computers and the Internet.
Interesting complementarities are already occurring. CNN, for exam-
ple, provides schedules on the Internet for its upcoming "CNN in the
Classroom" segments. For parents, the Internet provides daily synopses
of each upcoming "Sesame Street" program, together with guides
for parental activities, a Parents Forum, and video clips from the

Mass Media in d«.j&mcej?/LZ^n^merioi;.MjEdMca£t.att a 147 -

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



upcoming program. Perhaps most importantly, some television-based
distance teaching networks are providing feedback opportunities for
learners through Internet links.

The practicality of these hybrid and complementary approaches
probably will evolve rapidly. For at-home learners, the interactive capa-
bility of the Internet will facilitate much more active involvement. For
learners in school, television can provide structured, well-designed
courses and rich visual experiences, while use of the Internet can
encourage application of that knowledge to relevant inquiries and
deepening of that knowledge.

How has broadcasting been used to extend educa-
tional opportunity through alternative learning
contexts?

The very first serious uses of educational broadcasting were to provide
education to those for whom traditional primary and secondary
schools were not available. The famous Australian radio schools have
for sixty years served those living in the remote Australian outback,
and served them well. In the LAC Region, there have been several
important initiatives using both radio and television.

The creation of radio schools for rural literacy
(Example: The CIESPAL model, Colombia and other
Latin American nations)

The use of radio to provide opportunities for achieving and sustaining
literacy was developed originally in Colombia by the well-known
CIESPAL project, and has been very influential. The approach com-
bines radio lessons, family or community volunteers, and written
materials, primarily in the form of specially designed rural newspa-
pers. This basic approach has been replicated in most Latin American
nations, in many cases through the sponsorship of the Catholic
Church, which brings the added dimension of community outreach to
the educational mix.

Millions have been well-served through these programs. As the
systems have matured, they have gone beyond basic literacy to provide
an array of information and basic skills important to individual eco-
nomic development, health, and social development.

Keys to their enormous success have been the incorporation of
several principles of effective learning:
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• The literacy training is presented by providing information of gen-
uine utility to the day-to-the day lives of rural people, particularly
involving agriculture, health, and the family.

• The social support so essential to non-formal media education is pro-
vided by focusing on the family as the educational unit.

• The motivation to sustain and develop literacy skills is provided
through specially produced "campesino" newspapers, full of useful
information and written in a language designed to be comprehensi-
ble to new literates.

Providing alternative basic education to rural communities
through interactive radio (Example: RADECO in the
Dominican Republic)

Interactive radio has been adapted by the Dominican Republic to reach
children in hill communities so remote that they have no access to con-
ventional primary schools. The RADECO project (which now has been
incorporated to serve larger segments of the Dominican population)
provides the core of the first several grades of instruction through
interactive radio broadcasts to students gathered in a community cen-
ter (often a thatched hut) after the day's agricultural work is over.
Tutors from the community assist the learners, who meet in multi-age
groups for about 90 minutes each day. Evaluations have shown that
students learning from interactive radio in these very basic conditions
do at least as well as those in conventional classes in rural schools—
and of course at a far lower cost.

Providing alternative secondary education through televison
(Examples: Telesecundaria, Mexico; Telecurso 2000, Brazil)

Telesecundaria. One of the most successful and sustained distance edu-
cation efforts in the world is Mexico's well-known Telesecundaria pro-
gram, initiated in 1968. Telesecundaria is now an important compo-
nent of Mexico's educational system, providing access to quality sec-
ondary education to 690,000 students throughout rural Mexico
through a combination of television programming, books, and com-
munity-based teachers. It grows at a rate of almost 20 percent annual-
ly. Mexico's satellite capability has made possible ready access to stu-
dents living in rural communities of less than 2,500, where access to
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conventional secondary education is particularly limited.
Telesecundaria today serves students in almost 12,000 schools.

In a landmark of international collaboration, Mexico's Ministry
of Education, its domestic satellite authority, and several Central
American nations agreed in 1996 to use Mexico's Solidaridad Satellite
for international utilization of Telesecundaria. Costa Rica is the first
to implement such plans. Mexico is making available an invaluable
store of 3600 fifteen-minute television programs and associated texts
and teacher guides, which are being supplemented by Costa Rican
programming.

Telesecundaria is remarkable in its full institutionalization within
Mexico's Ministry of Education, its continued commitment to both
growth and quality, and the smooth coordination between community
teaching resources and nationally produced educational programming.
Its new regional outreach marks a breakthrough. By overcoming
traditional resistance to the use of educational materials developed
elsewhere and by combining those with local programming, the
economies of scale inherent in educational broadcasting can be real-
ized more fully.

Telecurso 2000. [See description on page 175.] Telecurso 2000 is an
important new effort to address educational equity for adults. It recog-
nizes the importance of social support for learners, through the tele-
salas. (Without such support, dropout rates are historically extremely
high in distance teaching.) By embedding learning in both practical
terms and popular formats, the programs showcase some of the spe-
cial advantages of television for such purposes. The collaboration of
private industry and the media community may serve as an important
model for many nations.

How have the media been harnessed for informal
learning?

Using "edutainment" and social marketing in the service of
public education

In every nation, children and adults spend many hours a week viewing
television and listening to radio. There have been numerous efforts
to use some of those hours for informal education through "edutain-
ment." Networks such as Globo TV and others have frequently
added dimensions to their entertainment programs that have had
important social utility, dealing with such issues as family planning
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and urbanization. One of the most popular talk show hostesses in the
U.S., Oprah Winfrey, recently added a discussion of current books to
her daily program, which has a huge audience particularly among
African- American women. Her success has been measured by the
ascendence of quite serious books to the best seller list, serving entire-
ly new audiences of readers.

Social marketing campaigns integrating the mass media with
messages from health professionals are now widespread. They have
shown that large-scale behavior change can be generated and sus-
tained, and have been largely responsible for the widespread use of
oral rehydration therapy and the dramatic growth of childhood immu-
nization. A program using television, popular music recordings and
teenage stars (Tatiana and Johnny) produced a remarkable response
in the use of family planning services by teen-agers throughout Latin
America—and a series of "top ten" records on the unlikely topic of
responsible sexual behavior!

Reaching preschool children and their care givers with early
education. (Example: Plaza Sesamo.)

Perhaps the best-known educators in the world today are "Plaza
Sesamo's" friendly parrot, his "Sesame Street" equivalent, Big Bird, and
their counterparts in 130 other nations, including 17 in Latin America.
Everywhere they are enhancing the readiness of children for schooling
and informing their relationships, attitudes, and personal development.

The secret to that wide-ranging popularity is the fully collabora-
tive co-production of each adaptation, pioneered between the
Children's Television Workshop and specialists from Mexico and other
Latin American nations. The Latin American specialists have intro-
duced different perspectives from those in the U.S. series, with greater
stress on the family, on community cooperation, and on the expanded
roles of women in society. Educationally, the Latin American leader-
ship has emphasized problem-solving and reasoning to a greater
degree. It also uses a different pedagogical approach than that of the
U.S. version. A recent development has been the intertwining of health
knowledge and behavior throughout the series, in collaboration with
UNICEF. The next 130-program series, for which co-production has
just been completed, will focus on ecology.

As with the other highly successful education media approaches
discussed, CTW attributes its educational success to the use of a rigor-
ous research and development model, with intensive preliminary
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research on its target population, the definition of specific educational
goals, and extensive formative evaluation and revision.

A CTW researcher has noted that television's strength is its ability
to model behavior, a dominant mode of learning for young children.
"It is far better to show young children how to wash their hands than
to tell them..." In that statement is summed up much of the potential
educational power of television, a power not limited to young children!

SUGGESTED NATIONAL AND REGIONAL ACTIONS

A summary of the "state-of-the-art" in the use of
the media for education

In summary, educators have developed effective methods for employ-
ing the media in:

• significantly improving the quality of learning, even for the most
economically disadvantaged and geographically remote

• achieving rapid and comprehensive reform in curriculum, teaching
methods, and learning outcomes

• providing alternative modes of access to primary and secondary
education

• providing access to subjects not otherwise available in their
communities

• engaging young children and their caregivers in school readiness
and early childhood education through home viewing.

As these applications have been created, there have been fundamental
discoveries about the effective use of the media:

• A research and development approach, focusing on learning out-
comes, has been refined into a highly successful educational
development strategy.

• The creative strengths of the media in engaging audiences
have been successfully combined with the science of learning
and teaching.

I5.2....D THE SUCCESS STORIES: THE Use OF DISTANCE EDUCATION

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



• The integration of media, curricular materials, and the role of
the classroom teacher has been well-developed, both in highly
structured and more inquiry-based educational strategies.

• Many ways to reduce costs have emerged, ranging from sharing
program development costs to lower cost television delivery to
the redevelopment of instructional radio.

What are some major opportunities and challenges
for the future?

In view of these successful efforts, it is noteworthy that no nations
except perhaps Mexico are yet using the media (or other technologies)
as fundamental components of their educational systems. A basic con-
straint may be the perceived need to provide such educational services
for all, just as teachers, schools, and common textbooks are provided
for all. The scale of the undertaking can be daunting, and the re-alloca-
tion of scarce educational budgets is extraordinarily difficult.

Given those constraints, what can be done? While that is a task for
national educational leaders, some thoughts follow.

Nationally

1. Most importantly, the planning of education reforms for the
next century must routinely incorporate the use of both the media
and computer technologies. We are at the stage when they should be
considered co-equal with teacher training, school building, curricular
reform, and textbooks, not as separate, short-term initiatives.

2. As national planners develop their "informatics" policies, it is
critical that these encompass educational applications, and that the use
of the media be included.

3. Consider very seriously the use of the media as the integrating
factor in comprehensive reforms of curricula and teaching methods.
The ability of the broadcast media to drive the integration of new
teaching methods and materials has been well-demonstrated from the
time of El Salvador's innovations to recent child-centered educational
approaches such as Galaxy.

4. For high-priority educational problems, devise strategies that
combine the advantages of the media with the advantages of comput-
er-based instruction and networking. For example, the combination
of interactive radio instruction in math and language with individual-
ized computer-based learning might prove an exceptionally powerful
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combination. Similarly, broadcast support may greatly accelerate the
initial use of the Internet by those in school and at home.

5. Recognize the value of targeting different educational efforts to
different populations. The growth of multiple media channels for both
television and radio now permits that kind of differentiation.

6.Build on the capacity of radio and television to reach children
and parents in their homes. There may be no other practical method,
for example, for reaching parents with a message about their impor-
tance in stimulating the intellectual development of their children.

7. Ensure that new initiatives incorporate the educational research
and developent methods that have proved so successful. In addition to
the examples cited here, these approaches have been central to the
great success of the British Open University and the Republic of
Korea's superb educational system, created since the 1970s on the
strong base of systematic R&D. As part of that process, continuing
pilot experimentation should be ensured.

8. Work much more actively with industry in general and with the
media and computer industries in using these technologies to create
the new kinds of expertise that will be required in the future.

Regionally

1. Development agencies must re-examine their own sectoral and
project planning procedures, to regularly encompass the integration of
technology and media strategies.

2. Consider the establishment of a Technology and Media Forum,
utilizing computer conferencing, the World Wide Web, and video-con-
ferencing, in order to:

• learn from the emerging experience of others as to policies,
experience in introducing innovations, and evaluation outcomes

• share mure fully the enormous body of relevant program mate-
rial from the nations of the region

• work with international program providers, such as the news
networks, to establish links to classroom activities, as is done
in the U.S.

• explore the potential of joint program development, particularly
in new areas of concern and with new teaching/learning
techniques
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• carefully and continually analyze the research base and the
implications of new research (e.g., on brain function, early child-
hood development, accelerated learning methods, multiple intel-
ligence approaches) for the use of technology and the media
in education

• encourage far greater use of the public media for the support
of educational change

Neither the broadcast media nor the newer computer technologies
represent a panacea for educational problems. In no way will they
replace the meeting of human minds that is the essence of much great
teaching and learning. But they are remarkable new tools, and we are
beginning to master their use. There is no longer any doubt that they
are worthy of a fundamental commitment by educational leaders.
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John Daniel with
Anne Stevens

The Success Stories
The Use of Technology in
rOut-of-Schoolr Education

I 1 ith projects such as the secondary school
I I I radio project in Brazil, the Universidad
%Ar Estatal a Distancia in Costa Rica and the

Universidad Abierta in Venezuela, South
America established early
successes in the application
of technology to education

at various levels, and exciting new initiatives are
springing up all over Latin America.

In this paper we try to give the benefit of experience elsewhere in the
world. We report success stories, examine how technology has been
used to achieve success, and focus on out-of-school education—for
which we use the term "distance learning." Most of the article talks
about universities, where most of the key successes in the application
of technology to out-of-school education have been achieved. But
some of the lessons of those successes can be applied to education
at other levels.

DEFINING SUCCESS

Reference to success stories implies that we have a clear idea of suc-
cess. But success in what? What are the problems that we are trying to
solve? We are reminded of an epigram—coined at least a decade ago—
which is still relevant today: Technology is the answer; what was the
question?

It is easier to promote technology as the solution to educational

Sir John Daniel is Vice Chancellor, and Mrs. Anne Stevens is Director, of the Center

for Modern Languages, The Open University, U.K.
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problems if we define the problems vaguely, but this is not good
enough for educational policy makers and governments. If you are
spending public funds to apply technology to education, you must
start with a clear idea of what you want to achieve As another epigram
puts it: If you do not know where you are going, any road will take
you there. We begin, therefore, by defining some key problems. If
technology can solve them it would deserve the accolade of success.

Higher education

In higher education there is a crisis—a triple crisis.

It starts with a crisis of access in the emerging markets (what we used
to call the developing countries). If you take those countries together,
they would require a large new campus university to open every week
just to keep constant the participation rates in higher education. New
universities are not being opened at this rate, so a crisis of access lies
ahead. In the world as a whole half the population is under twenty
years old. In some places the proportion of youngsters is much higher:
nearly three-quarters of Palestinians and South Africans are under
twenty. In Latin American countries,demand for higher education is
growing rapidly. Without vigorous action many of these young people
will grow up to be unemployed, unconnected and unstable. Mass
training for employability is required and young people need help to
acquire a framework of ethics and values.

In richer countries there is a crisis of cost. University education is
becoming too costly for individuals and governments. Take the United
States as an example. For an American family the cost of sending a
child to college, adding up tuition, room and board, is approaching 15
percent of the median family income. That's up from 9 percent of
median family income 15 years ago. The cost of sending your offspring
to a public university is 15 percent of income. If you pick a private uni-
versity the figure is nearly 40 percent of median family income, up
from just over 20 percent in the same fifteen year period. Americans
are having difficulty coping with these costs. The crisis of access in
poorer countries will not be solved with this expensive model.

The third crisis, visible the world over, is a crisis of flexibility.
Rapidly changing labor markets are making universities ask themselves
if they are teaching the right programs; they are reviewing the appro-
priateness of their curriculum. A steadily changing student body,
including more adult learners in employment, is making universities
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question how they teach. For many students, classroom lectures on
a fixed timetable are not the preferred mode of learning.

These crises are deeply worrying. But let us remember that the
ideogram for crisis combines the signs for danger and opportunity.
There are dangers, but let us also look for the opportunities.
Technology is one.

Schools

So much for some general problems facing universities. What about
the schools? One of us (JD) is vice-president of the International
Baccalaureate Organisation. The IBO operates a diploma program for
the senior years of high school in 70 countries, has just added a mid-
dle-years program and will soon offer a program for the primary years.
Technology could help the International Baccalaureate (IB) face a
number of challenges.

First, there is the challenge of operating efficiently a world-wide
curriculum development and examination system. The continued cred-
ibility of an expanding International Baccalaureate relies on cost-effec-
tive administration. Technology has obvious applications. Second, the
quality of the International Baccalaureate depends on the continuing
professional development of those who teach it. The global distribu-
tion of IB teachers is a special challenge in this context. Third, the
International Baccalaureate must have up-to-date curriculum
resources, especially for subjects like the Theory of Knowledge which are
unique to the program. Fourth, getting young people to work together
across frontiers is a goal of the International Baccalaureate that is
shared by many other schools. Can technology help there? Finally,
what about distance education? Should the International Baccalaureate
and other school-level programs be taught at a distance and, if so, for
what purpose?

We are skeptical about using distance education for ordinary pri-
mary and secondary schoolchildren. Of course, organizations such as
France's Centre National d'Enseignement a Distance (CNED), the
Open School in India and the Correspondence School in New Zealand
address these age groups successfully. However, they do so primarily
for children in special circumstances. CNED was set up to help the
children evacuated from the French cities in World War II and now
enrolls those who cannot, for reasons such as illness or overseas post-
ings, attend regular school. The Correspondence School in New
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Zealand performed a signal service when epidemics shut down the
regular schools. These are important success stories in the use of tech-
nology for out-of-school education.

However, they are also exceptions which prove the rule that the
process of socialization, that is such an important function of primary
and secondary schools, should involve frequent contact with adults and
other children where possible. The technology of distance learning can
help with the training of teachers and the provision of curriculum
materials but we do not believe it should replace conventional schools
for those children who are able to attend them.

IDENTIFYING SUCCESS STORIES

The preceding section has identified some criteria for success in the
application of technology to out-of-school education. The central chal-
lenge is to widen access to education and training by reducing costs or
increasing flexibility—preferably both. The development of flexible
and inexpensive ways of providing pre-service and in-service training
to teachers would have a large beneficial impact on schools, as would
the development of curricular materials that could enable individual
teachers to teach a wider range of subjects effectively.

Against these criteria the most sparkling success story in the use of
technology in out-of-school education is the mega-universities.

The Mega-Universities

The mega-universities, which we define as distance teaching universi-
ties enrolling over 100,000 students, are perhaps the most important
educational phenomenon of our time (Daniel, 1996). That is because
the mega-universities address all of the crises in higher education listed
above. Here, to support this claim, is a table listing the eleven mega-
universities and giving some basic data about them. (Table 1)

First, in the countries that have created them, the mega-universi-
ties have greatly expanded access to higher education. Take two exam-
ples, the U.K. and China. There are 150,000 students in the U.K. Open
University this year. In 1963, the year that the creation of the Open
University was first proposed, there were only 130,000 students in all
British universities combined. In China, where more than half a mil-
lion people now study at degree level in the Television University
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Table 1- The mega-universities-

COUNTRY
China

France

India

Indonesia

Iran

Korea

South Africa

Spain

Thailand

Turkey

United
Kingdom

NAME OF INSTITUTION
China TV University System

Centre National d'Enseignement
a Distance

Indira Gandhi National
Open University

Universitas Terbuka

Payarne Noor University

Korea National Open University

University of South Africa

Universidad Nacional de
Educacion a Distancia

Sukhothai Thammathirat
Open University

Anadolu University

The Open University

EST.

1979

1939

1985

1984

1987

1982(1)

1873(2)

1972

1978

1982

1969

ABBR.

CTVU

CNED

IGNO
U

UT

PNU

KNOU

UNISA

UNED

STOU

AU

UKOU

Notes:
1. As the Korea Air and Correspondence University
2. As the University of the Cape of Good Hope

System, the 1.5 million people who have graduated from its programs
in the last decade represent 17 percent of the national output of
3-year degrees.

Second, some comparative figures illustrate the cost advantage of
the mega-universities (Daniel, 1996:32). The 3,500 colleges and univer-
sities in the U.S.A. have an enrolment of 14 million students and annu-
al spending on higher education is around $175 billion. That represents
an average cost of $12,500 per student. The U.K. has 182 higher educa-
tion institutions, 1.6 million students, and a spend of nearly £10 billion.
It works out at around £6,300 per student, or about $10,000 which is
comparable to the figure for the U.S.A. The eleven mega-universities
enroll, between them, some 2.8 million students. Their budgets aggre-
gate to a bit less than $1 billion. That works out at less than $350 per
student. There is, therefore more than an order of magnitude differ-
ence between mega-university costs and either the U.S. or U.K. costs.
In India, for example, we calculate that the per student cost at IGNOU
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is less than $100 per year. That is highly competitive in world terms.
Third, to those considerable advantages in access and cost, the

mega-universities also add the advantage of flexibility. Distance educa-
tion is an inherently flexible form of teaching and learning which puts
fewer constraints of time and place upon students than classroom
attendance. The evidence now shows that the quality of teaching and
learning at a distance can be at least as high as on campus. For exam-
ple, in Britain's national system for the assessment of teaching quality
in universities the Open University has received an 'excellent' rating for
most of its programs. At the moment it ranks number 10, out of 77
English universities, for the quality of its teaching—just behind
University College London, which is in ninth place.

We also stress that distance education in general, and the mega-
universities in particular, offer curricular flexibility. If a program is
needed in a new area, the mega-universities make it possible to offer it
to large numbers of people, all over the country, relatively quickly and
to a high level of quality. A few years ago, for example, the U.K. gov-
ernment wanted a program that would make it possible for people in
mid-career, particularly those with a science or technology back-
ground, to train as primary and secondary teachers. The Open
University put on such a course. It is now the largest teacher-training
program in the U.K. and in 1997 won the Queen's Anniversary Prize
for higher education in recognition of its success. This was the first
time that Britain's highest award of excellence for universities has been
given to a teacher training program.

In the area of curricular flexibility, the most revolutionary academ-
ic advance of the last twenty years was made in Hong Kong. This was
the creation, in the 1980s, of the Open College of Hong Kong. It
began as a private institution based on the novel idea that with distance
education you can import courses instead of exporting students.
Although over forty open universities have been created around the
world since the U.K. Open University was established in 1969, most
have followed the Open University's example in developing their own
distance courses from scratch.

The revolutionary idea in Hong Kong, pioneered by the late Don
Swift, was to decide that since these other universities had developed a
large range of courses across all disciplines, Hong Kong did not need
to do so. It could simply buy the best courses and concentrate on sup-
plying the infrastructure and student support that is essential for suc-
cess in distance education. The Open College built up a degree cur-
riculum based on courses imported from New Zealand, Australia,
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Canada and the U.K.. At first the authorities were a bit suspicious, but
people in Hong Kong are pragmatic and intelligent. In the late 1980s
the government took over the concept itself and created the Open
Learning Institute, which the Legislature renamed the Open University
of Hong Kong in May 1997.

By this means, Hong Kong has given itself an additional university
of 20,000 students for a tiny fraction of the cost of the other universi-
ties in the Territory. Indeed, since the operating costs will be paid
entirely by student fees, the only charge the Open University of Hong
Kong makes on public funds is the occasional capital investment. Most
importantly, low cost is combined with high quality. For example, the
MBA program of the Open University of Hong Kong is not only the
largest MBA program in the Territory but also, in the judgement of
many, the best.

A similar example of the use of course materials in other environ-
ments comes from the Modern Language program of the U.K. Open
University. This is now the largest university language program in
Britain and required the training of a large number of tutors all over
the country. Once materials had been developed for tutor training they
proved valuable for instructors teaching languages in conventional uni-
versities, where there has been a rapid growth in demand for language
learning in recent years.

LESSONS FROM SUCCESS STORIES

The mega-universities clearly satisfy the key criteria for assessing suc-
cess stories in the application of technology. The key to their success is
distance education. However, since discussions of distance education
are often clouded with confusion, we should explain it. Confusion aris-
es because there are two different concepts of distance education.
Furthermore those with one concept are often unaware that the other
concept of distance education exists. This means that international dis-
cussions of distance education can be dialogues of the deaf. Latin
America is particularly vulnerable to confusion because the United
States has one concept of distance education while Spain and Portugal
have the other. What are these two concepts?

The U.S. Congress Office for Technology Assessment defines dis-
tance learning as: "linking of a teacher and students in several geo-
graphic locations via technology that allows for interaction." That is a
fair summary of what most Americans think distance education is,
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namely simultaneous audio- or video-conferencing to a set of remote
classrooms. But that is not how the rest of the world conceives dis-
tance education.

Here's a definition from South Africa. It's longer, but also richer:
"Distance education is the offering of educational programmes
designed to facilitate a learning strategy which does not depend on
day-to-day contact teaching but makes best use of the potential of stu-
dents to study on their own. It provides interactive study material and
decentralised learning facilities where students can seek academic and
other forms of educational assistance when they need it."

What are the differences between these two concepts of distance
education? They can be summarised in three points.

1. There are only two approaches to distance education: one tar-
gets individual learning; the other focuses on group teaching.
Whatever terms people invent, distributed learning, correspondence
study, flexible learning, home-study, remote-classroom teaching, tele-
education, guided study, or whatever, distance education still boils
down to these two traditions—and they are very different.

2. The most important difference is that the group teaching
approach is based on synchronous communication. Teachers and
students must communicate in real time. The individual learning
approach is based on asynchronous communication. You create the
university in the student's home so they can study there when it
suits them.

3. Another important consequence follows. In the group teaching
scenario the teacher communicates with students in a network of
classrooms in real time. It is a teacher-centered form of education.
That's not pejorative. It's simply a fact that if you try to set up a sys-
tem for a teacher to address a number of remote groups you must
design it from the teacher's point of view. Under the individual learn-
ing scenario you re-create the campus in thousands of homes—so it
has to be a student-centered approach. You must design an effective
home learning environment for the student.

Those three points are all you need to know in order to use dis-
tance education strategically. Each tradition of distance education has
its own strengths and weaknesses. We believe that the individual learn-
ing approach offers a more powerful response to the crises of access,
cost and flexibility. That is because it lends itself, more than the group
teaching approach, to wider access, lower cost and greater flexibility.

Evidence to support this assertion comes from the mega-universi-
ties. All of them, except one, focus on the individual at home or at
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work. That is the basis of their impressive achievement of offering flex-
ible higher education to tens of thousands of students at low cost. But
what about the exception, which is the China TV University? This is
the world's largest learning system. Unlike the other mega-universities,
where the students study mostly at home, the CTVU is a satellite-to-
classroom operation. It also differs from the other mega-universities in
having a very large full-time staff—including 18,000 full-time faculty
where most of the other mega-universities have less than a thousand.

Some policy makers in China are concerned that the China TVU is
gradually breaking up into a multi-campus network of face-to-face
teaching universities, which will dull its cutting edge of low cost and
consistent quality. The problem seems to be that students want more
support than the televised lectures provide and there is a tendency to
hire extra local staff to provide extra lectures. In the asynchronous
form of student-centered form of distance education student support
is built into the system, which makes it easier to expand the system
cost-effectively.

On the present evidence of distance education in the mega-univer-
sities it appears that using asynchronous media to facilitate individual
student learning has generated more success stories than using synchro-
nous communication to teach groups. If that is true, how do we maxi-
mize the success of the asynchronous approach with students? A con-
sensus is emerging about the four vital ingredients that are necessary.

First, students must have high quality multi-media learning materi-
als. Study materials must be excellent and varied to make the campus in
the home or the workplace a congenial university experience.
Experience shows that using multi-skilled academic teams to produce
such materials gives the best results. That, of course, is more expensive,
which is why it is helpful to conduct distance education on a large scale.

Second, students perform best if they get dedicated personal acad-
emic support. For example each U.K. Open University student has
their own tutor for each course, one of OU's 7000 adjunct faculty.
They comment on and mark the student's assignments, hold group
meetings and give support by phone and e-mail.

Third, efficient logistics are vital. Each individual student must
receive the right materials and information at the right time. With over
100,000 students, that requires careful attention to detail.

Fourth, a strong research base is essential. When thousands of stu-
dents use the materials for each course and millions of people view
each TV program the content must be academically up to date. Here
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again, institutions with big economies of scale have the resources to
move the academic paradigms steadily forward and create learning
environments that are more intellectually exciting.

LOOKING AHEAD

But do we need to choose between these two approaches to distance
education? Are not new technologies bringing these two approaches
together? Let us examine the potential of a new generation of technol-
ogy to make out-of-school education successful. First, what do we
mean by new technology?

The Knowledge Media

Following our colleague Professor Marc Eisenstadt, we shall call these
new technologies the knowledge media. He coined the term to denote
the convergence of computing, telecommunications and the cognitive
sciences. He did so because he claims that the knowledge media change
the relationship between people and knowledge in a fundamental way.

Others have invented different terms: telematics; the information
superhighway; multi-media and so on for these new combinations of
information and communication technologies. Eisenstadt's term chal-
lenges us because he believes that the combination of present tech-
nologies with what we know about learning will change fundamental-
ly the relationship between people and knowledge. That's because the
knowledge media are about the capturing, storing, imparting, sharing,
accessing, creating, combining and synthesising of knowledge. The
knowledge media are not just a technical format, such as CD-ROM or
computer conferencing, but the whole presentational style, the user
interface, the accessibility, the interactivity. The knowledge media fit
nicely with the modern view that science is less a statement of truth
than a running argument.

All universities are now asking themselves what the knowledge
media mean for them. Academics are effervescing with individual pro-
jects. In the western United States the governors dream of merging
higher education into a great collective virtual university. But will it
ever be real? To make it real we need to understand that the knowl-
edge media give us the opportunity to switch the spotlight from the
classroom and teaching back to the individual and learning.
Universities are discovering that with good learning materials,
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effective networks and proper support, students can learn better at
home than in class.

In looking at the potential of the knowledge media to fuse togeth-
er the two traditions of distance education into a framework for uni-
versity education in the new millennium, we need to remember our
earlier list of the four qualities that make distance education successful
for individual students: stimulating materials; individual support; good
logistics and a research culture.

How can the knowledge media reinforce these elements of quality
and impact? It's too early for definitive statements because in a distance
education system—indeed in any mass university system—you can't
really get the benefits of technology until most students own the nec-
essary equipment. Ownership of modem-equipped computers is
increasing fast in the richer countries, but even there it cannot be taken
for granted.

The other sensitive issue is whether electronic communication
through text, even if it is backed up by video pictures of those commu-
nicating, can really be as effective as the current tutorial systems. The
main function of U.K. Open University tutors has always been to mark
and write comments on students' assignments. This can be made
much faster—and more iterative—by electronic mail. However, the
feeling that your tutor lives in your region and may, if numbers war-
rant, hold face-to-face tutorials is psychologically important. So the
U.K. Open University is proceeding cautiously, particularly as far as
overseas activity is concerned.

Even so, the U.K. Open University is beginning to use the knowl-
edge media at industrial strength. This year it has 30,000 students net-
worked from home. Although only one-fifth of the student body,
those are still large numbers of students. One course alone has 3,500
students communicating over the network.

The key feature of networking is that it displays a desirable charac-
teristic of distance education: big is beautiful. The Law of the
Telecosm, otherwise known as Metcalfe's Law, states that the value of
a network to its users rises as the square of the number of users. At
the U.K. Open University we see that law in action. We have a class of
1,000 each year in our teacher training program. They are all net-
worked and it is true that the interactions between this rich tapestry of
humanity are ten thousand times richer than if there were only 10 in
the class.

The Law of the Telecosm creates a real breakthrough in distance
learning. Hitherto, with so-called interactive media such as video-
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conferencing, the interactive value went down sharply as student num-
bers went up. Suddenly we have an interactive medium where that is
not true. More students means richer communication and support. In
the earlier phase of distance education, based on the mass media,
more also meant better, because economies of scale allowed bigger
investments in learning materials. The problem, explored nearly twen-
ty years ago by Daniel and Marquis (1979), was that economies of
scale broke down for the vital interactive activities. With computer
networking that restriction disappearing.

That is why the U.K. Open University is investing so much effort in
scaling up these interactive Internet technologies. It is able to enrich
and extend distance learning by creating a web of student-to-student
communication and by giving guided access to academic resources
that students could not otherwise use. What is being done, in effect, is
to add the essence of video conferencing to the tool kit of the individ-
ual learner. But the main drawback of video-conferencing, which is the
need to assemble students in groups—and therefore the impossibility
of scaling it up—has been eliminated. However, we do not claim that
this is the total answer to distance learning.

In the last twenty-five years over two million people have studied
with the U.K. Open University. The main lesson it has learned from all
those students, a rich tapestry of humanity, is that there is no magic
single medium. People are different and the mix of media they like to
learn from is different. What the Internet and the World-wide Web do,
helped by some of the technologies being developed at the Open
University such as the Knowledge Media Institute Stadium, is to pro-
vide a communicative glue that increases the synergy between the
other media.

Distance education has already produced the most promising acad-
emic development of our times, the mega-university. Thanks to the
emergence of the knowledge media the third millennium will see dis-
tance learning take the central role in university life that classroom
teaching has occupied in the second millennium.
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Distance Learning and
Technology in Brazil

*|̂  istance learning has a long tradition in
I J Brazil, beginning over 60 years ago with

JLJ the innovative programming of radio pio-
neer Roquette Pinto. Non-
formal educational pro-
grams, mostly geared to

adults, were broadcast by the public radio sta-
tion he helped create.

Joao Batista Araujo
e Oliveira

THE SIXTIES

Private correspondence schools flourished in the 1950s and 1960s. The
courses were based primarily on printed materials, plus some special
kits for technical courses in such areas as electricity and mechanics,
where special training materials are required. Tutors graded the exams
and papers and sent feedback to students through the mail. Several
million students registered for such courses, which implied a real
demand and a genuine benefit to their clients.

In the 1960s, radio was widely used for adult literacy programs.
This was the decade of adult literacy, and the Catholic Church was
intensely involved in mass education. MEB—Movimento de Acao de
Base—sponsored several such initiatives throughout the country,
occasionally with the help of the government. After the military coup
in 1964, radio was used as a part of a movement to increase social
awareness.

The advent of television in the late 1960s prompted large-scale
television use for educational purposes within schools.

The state of Maranhao, in Northeastern Brazil, pioneered these

The author is president of the consulting firm JM Associados and Director of

Institute Brasil Secnlo XXI.
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efforts. TV programs served as the basis for expanding compulsory
schooling from 4 to 8 years. Since qualified teachers were not available,
classes were taught via TV and tutors worked with students using
instructional materials prepared specifically for the TV courses. This
program reached several thousand students each year, and is still
active. The same idea was later introduced in the neighboring north-
eastern state of Ceara.

At the same time, a private television channel owned by the
Manchete Group, led by Gilson Amado, began broadcasting literacy
and formal equivalency programs for adults. These initiatives became
the basis for creating a national educational television channel in Rio
de Janeiro in the late sixties, as well as a central body to coordinate
tele-education, PRONTEL, in 1971.

The other significant event of this decade was the creation of TV-
Cultura in Sao Paulo, which still operates primarily as a general educa-
tional TV channel. It has consistently produced excellent program-
ming for children, as well as a small number of instructional programs.

THE SEVENTIES

During the 1970s, some of these traditions were reinforced and some
were also centralized—just as everything else was being centralized
in Brazil.

The major national project was Projeto Minerva, geared toward
students graduating from the other national literacy program,
MOBRAL. Minerva was based on a national radio network—all radio
stations were required to broadcast this program at the same time. It
offered equivalency programs for both primary and secondary educa-
tion. PRONTEL, the national coordinating agency, also sponsored vari-
ous initiatives from the recently created educational television stations
in several states.

In the early 1970s, the National Space Agency (INPE—Institute
Nacional de Pesquisas Espaciais) pushed the federal authorities to
sponsor an ambitious satellite-based in-school instructional program,
Projeto SACI. This program was conceived as part of the ASCEND
report developed in Stanford, California in 1967, and called for the
intensive use of satellites to solve social problems. A pilot project was
started in Northeastern Brazil and satellite connections were even test-
ed over the course of the year, but the program never got off the
ground, for a number of political and technical reasons.

The seventies were also the decade of instructional design and
individualized instruction. Training institutions like SENAC started a
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number of instructional programs. The most impressive development
was the transformation of an entire training school (SENAI/Rio) into
an institution which offered individualized, self-paced instructional pro-
grams to thousands of students.

Large-scale private initiatives were also underway. The Landell
de Moura Foundation continued its educational radio programs to
cater to both rural and urban populations. The private network Globo
launched a major equivalency program, Telecurso, which is still
operating in the mid-nineties, and which reaches millions of people
(in an open broadcast format), including thousands of formally
enrolled students.

While GLOBO produces and broadcasts these programs (on their
own channels and through educational television networks), public
and private operators organize orientation sessions for new students.
The most important program associated with Globo's Telecurso is
sponsored by Fundacao Bradesco, which offers such Telecourses to
over 12,000 students per year, and which has shown extremely success-
ful results.

GLOBO also sponsored the production and adaptation of "Sesame
Street," in partial collaboration with TV-Cultura of Sao Paulo. On the
basis of the success of this program, GLOBO produced a series based
on the stories of popular children's writer Monteiro Lobato, "Sitio do
Pica-Pau Amarelo," which was exceeding popular during the 1970s and
early 1980s.

Another major private sector initiative was Projeto Logos II, a dis-
tance learning program for training teachers. This continues to be one
of the most successful programs ever implemented in Brazil for in-ser-
vice teacher training. The project includes printed materials for indi-
vidualized, self-paced instruction, learning centers for student support,
and sophisticated evaluation and administrative mechanisms. Projeto
Logos II was developed by CETEB—a private educational institution
— and its actual implementation was sponsored partially by local gov-
ernments. Logos II was also modified to train off-shore oil technicians
from PETROBRAS on a cost-effective basis.

THE EIGHTIES

In the 1980s, technology was put to new uses, in addition to those con-
ventional programs described above.

As the central role of the federal government diminished, some
initiatives started at the state level, among federal universities and
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private providers. The major federal initiative was a special program in
the area of computer software production. Funds were made available
for projects which built up centers and produced programs. This pro-
gram never really managed to get off the ground and, therefore, made
no significant impact.

The use of open broadcasting for non-formal education became
very important. Globo Rural and later entries such as Globo Ciencia,
Pequenas Empresas Grandes Negocios and similar programs, played
and continue to play an important role in the dissemination of infor-
mation and technology, in areas such as agriculture, business, manage-
ment and production techniques. Audiences for these programs are
counted in the millions. Globo Rural also introduced interactive TV
in which hundreds of viewers would write to the producers, to the
agencies, or to specific projects shown on the program for further
information and/or technical assistance.

Video tapes became a standard feature in training packages and
training programs, and dozens of production centers, mostly private,
were set up to provide such services.

Slowly, computers found their way into education, but mostly as
motivational devices used in training programs. Simulations also start-
ed to be used as part of business training programs. Small-scale experi-
ments flourished in schools (mostly private), training organizations and
private firms.

Brazil's policy of tariff barriers had the double effect of raising
hardware prices while building up local capacities in the areas of hard-
ware, software development and equipment maintenance. The stiff
tariffs may also have served as an additional incentive for hackers to
begin pirating software and passing along other knowledge which was
quickly disseminated throughout the country.

As more powerful technologies developed, business and govern-
mental agencies started using satellites for tele-conferences. Even
though no systematic use was made of this technology, the infrastruc-
ture and the technology were put into place, and teleconferencing has
now became a routine practice in many organizations. EMBRATEL,
the state owned telecommunications agency, has set up over 50 tele-
conferencing centers in Brazil for these purposes.

THE NINETIES

Three major developments of the 1990s are worth noting: the use of
social marketing techniques for educational and social change, the
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dramatic increase in computer use, and some improvements to the
practice of distance learning programs.

Social marketing is used both in programs which target a specific
audience (on breast feeding, for example), and as a vehicle to shape
new behaviors and attitudes. Popular soap operas are the preferred
instrument to disseminate new values, such as attitudes toward sex or
gender issues (including AIDS). They are also employed as a means to
form positive attitudes toward schooling and basic education. The
campaign So a Escola Corrige o Brasil, sponsored by the private
Foundation Odebrecht, for example, was a major media campaign
launched around the time of the local and presidential elections to
introduce the importance of basic education. The idea behind such
efforts is not to promote alternatives to basic education, but rather to
use media to improve the demand for better quality education.

Computers continue to be introduced in both public and private
schools. The use of more sophisticated technologies, including CD-
ROMs and the Internet, has become a reality in educational and train-
ing institutions of greater means. Commercial, educational and gov-
ernment initiatives are also booming throughout the country. The
Federal University of Rio de Janeiro, among many others, has created
laboratories to experiment with and encourage computer use at all
educational levels. One private school in Sao Paulo, Bandeirantes, cre-
ated a software house to produce, adapt and distribute educational
software. The University of Sao Paulo has launched an innovative pro-
gram called Escola do Future, which combines research, training and
dissemination of innovative and successful practices for introducing
computers in schools. Fundacao Roberto Marinho, an arm of TV-
Globo, has developed a special program to introduce the use of video
technology in schools—Video-Escola—which presently reaches thou-
sands of schools and teachers throughout the country.

Improvements have also been made in distance education. The
federal government launched a national program for teacher training
with several interactive features, Salto para o Future, which reached a
wide audience and was very popular. In 1995, the federal government
also launched a new TV channel for schools using satellite transmis-
sion facilities. The government financed the acquisition of TV-sets,
reception antennas and video-tape recorders to virtually all urban pub-
lic schools in the country, covering over 80 percent of the student
population.

At the local level, there are examples of both successful and less
successful initiatives. Multirio, created for the City of Rio de Janeiro,
developed an interesting program for both teachers and students in the
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municipal school system. The state of Minas Gerais is presently
launching a massive training program for the state's 140,000 teachers,
using a combination of individualized instruction, mass media, and
distance learning with local support. Pitagoras-TEC is also launching
an innovative teacher training program for primary schools, using
satellite broadcasts, in-school organized groups, Internet-based sup-
port, and private-sector sponsorship.

As the century draws to a close, Brazil still has many challenges to
overcome. The incorporation of information technology in formal
education programs is one. The role of information technology in
education is minor, indeed, and has been demonstrated successfully
only in training and non-formal education programs.

IN CONCLUSION

Visitors to Brazil would be impressed by the dual reality they observe
in the overall economy, in education, and in the field of information
technology in particular. The most modern infrastructure for and uses
of high technology coexist with one of the world's most inequitable
(and poor) educational systems. A recent survey of undergraduates
revealed that 50 percent of their households have a micro-computer.
Internet subscribers are counted in the millions, and cable television
use is expanding at an incredible rate.

The results are very clear. Effective and efficient uses of existing
technology are prevalent outside of mainstream education. In sectors
that are either unregulated, or less regulated by government, new tech-
nologies have made their way. This is the case with private use, open
broadcasting, training institutions of various kinds, and even in the
area of non-formal education. Whenever a sector is regulated, as is
the case with formal education, the resulting technologies are minimal
or insignificant.

All kinds of barriers still exist which inhibit the introduction
of new information technologies to education. Tariffs and governmen-
tal protection make telecommunication imports and services far
more expensive than in other countries. Education is not financed in
a way which induces efficiency, thus leaving few incentives for efficient
uses of technology. Cultural barriers also exist—such as prejudices
against distance education held by teachers who lack familiarity with
new technology.

Even in the case of distance education, for which the country has
strong capabilities and a long tradition, government regulation still pre-
vents its widespread use. The federal government has been blocking
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the development of distance education to placate the prejudices and
corporate interests of established institutions. New regulation being
proposed is still inadequate for making distance learning as widespread
as it is in other countries.

Most importantly, there is a general lack of incentives for schools
to introduce technologies which would increase their efficiency. Until
such incentives exist, pilot programs alone will demonstrate the poten-
tial impact of technology, and serve a useful learning function. The
actual impact of this technology will have to wait until educational
institutions have the incentive to become more effective and efficient.
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Telecurso EDDD
Breaking with the Paradigm of
Traditional Education

Joaquin Falcao

It is a well-known fact that the field of
education has been resistant to technolog-
ical innovation. In Brazil, many authors

have discussed this issue. It has not been easy to
change educational practices and attitudes with-

in this field. External pressures
arising from a workplace where

technology has advanced at a rapid pace make it
imperative that educators change the way they
do things. The adult education program known
as Telecurso 2000 is a part of that process, and the
evidence shows that it is playing a major role in
the effort to break with outdated concepts and
traditional approaches to education.

In the classroom, students are systematically encouraged to be a sub-
ject of the learning process. Subject matter is explored through plausi-
ble situations taken from real life, in order to make it meaningful to
the students and contextualize course content as regards the cognitive-
affective relationship and the historical-critical approach to education.
Learning is often permeated with value judgments, so as to encourage
students to see themselves as citizens (illustrating the potential of
emancipation education). Electronic resources (television, videotapes)
are used not as complementary tools but rather as an integral part of

Joaquin Fakdo is Executive Secretary of the Roberto Marinho Foundation.
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the teaching process, reinforcing the alliance between education, tech-
nology and mass education.

Thus, Telecurso 2000 serves not only as a tool of distance educa-
tion for students from the underprivileged classes but also as a means
to upgrade learning in the regular educational system. At the very
least, this approach to curricular development has shown how outdat-
ed expositional teaching methods are.

Telecurso 2000 has had such a positive impact on the Brazilian pop-
ulation, with thousands of congratulatory letters and telephone calls,
that three new curriculum enrichment disciplines will soon be made
available — environmental education, physical education and art.

This paper describes the educational context in which Telecurso
2000 was developed and the different stages in the production process
and the dissemination of the course throughout the country. This pro-
gram is particularly important because it has begun to be accepted as a
legitimate distance education option that can help reduce the number
of people who lack a basic education.

BACKGROUND

The main topic discussed at the forty-fifth Conference on Education
sponsored by the United Nations Educational, Scientific and Cultural
Organization was "The role of educators in a changing world." The
basic working paper presented to participants included a listing of prob-
lems, prospects and priorities to be considered in strengthening the role
of educators. Among others, the working paper mentioned the follow-
ing challenges that must be addressed by any educational system wish-
ing to achieve the goal of preparing people for life: the technological
revolution, participation in democracy, and population growth.

In the case of Brazil, these challenges have been quite evident.
With a population of nearly 155 million (three times the population of
a few decades ago), this country recently (during the 1980s) emerged
from a military regime and society began to take part in determining
its own destiny. It still has pockets of poverty, especially in the north
and northeast, as well as highly developed areas, mainly in the south
and southeast. More than anything else, it needs to find creative ways
to expand and consolidate its development.

The search for solutions is not an easy task, inasmuch as the coun-
try has a legacy of long-standing problems, including illiteracy (16 mil-
lion inhabitants -IBGE/1995) and incomplete schooling (20 million
inhabitants -Folha de Sao Paulo/1996). The situation is so dramatic that
many sectors which had never before been concerned about these
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issues began to discuss ways to ensure participation in the design and
implementation of educational policy.

In the 1990s, when the stringent requirements of ISO 9000 and
14000 have made it difficult for Brazilian companies to sell their prod-
ucts on the international market, businesses have begun to show more
interest in efforts to improve basic education. Entrepreneurs have
taken a more critical approach toward education, which previously
had been perceived as a high-risk investment.

It was in this context that Brazilian entrepreneurs entered into an
agreement to produce a basic education program to be known as
Telecurso 2000. This program was originally directed at the millions of
young and adult workers who, for different reasons, had been denied
the right to complete their basic education.

TELECURSO 2DOQ : PRODUCTION, USE AND EXPANSION

Telecurso 2000 is a condensed version of a basic curriculum for dis-
tance education which is to be provided through a combination of
videotaped classroom sessions and books. Thus, both television sets
and video cassette equipment are used. In addition, an optional cur-
riculum is offered which focuses on teaching basic mechanical skills
(the vocational course on mechanics).

The main factor that led the partnership between the FIESP System
and the Roberto Marinho Foundation (FRM) to produce Telecurso 2000
was, without a doubt, the educational situation of Brazilian workers,
which undermined the productivity of the Brazilian economy. Other
variables also contributed to this undertaking, including the following:
(1) the possibility of using the main television network in Brazil
(GLOBO) as a vehicle for airing the program throughout the national
territory, and (2) the existence of a universally accredited educational
system, the supplementary education program, which was aimed specif-
ically at people who were too old to attend regular schools. The certifi-
cates granted under this system are accepted and recognized every-
where in Brazil. The supplementary education program provides what
might be termed "compensatory education." The Telecurso 2000 cur-
riculum is structured as a form of supplementary education.

The initial discussions on the development of a curriculum for the
three courses to be offered by Telecurso 2000 (Level One, Level Two
and the Vocational Course on Mechanics) were subsidized by educa-
tion specialists who wished to elucidate the teaching of basic skills in
the context of a postindustrial society.

With that beginning, the guiding principles for the educational
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program of Telecurso 2000 were developed as follows:
1) Job-oriented education. The purpose is to educate individuals for a

job: to educate workers so as to enable them to relate in a meaningful
way to life in society, bearing in mind the fundamental role of educa-
tion in ensuring worker productivity.

2) Development of basic skills. In a society marked by scientific and
technological progress, it is not enough simply to learn to read, write,
count and solve simple arithmetic and geometry problems. It is essen-
tial to enable people to organize their thoughts, to solve problems
involving numbers, to interpret what they read and apply it in different
situations, to read and express themselves in another language, to
understand instruction manuals, to develop basic know-how in eco-
nomics and quality control so as to be able to produce more and better
products and eliminate waste, to hold discussions by making use of
cognitive and social skills.

3) Citizenship education.The. nature of the new relationship
between science, technology and society makes it necessary for work-
ers in all categories and at all levels to broaden the scope of their learn-
ing, so as to enable them to play an active role in the political and cul-
tural scenes. Production-oriented skills must go hand-in-hand with
civic responsibility.

4) Contextualization. The most advanced teaching practices stress
the importance of applying what is learned in class to situations that
arise in daily life. In other words, daily life provides the material for the
teaching of specific skills.

These four principles—job-oriented education, development of
basic skills, citizenship education and Contextualization—underlie all
the disciplines that are taught through Telecurso 2000. The develop-
ment of the program content for each discipline was entrusted to
teams of professors associated with the major universities, all of
whom were required to have ample experience in the field of basic
education. This requirement was particularly important given the
highly specialized nature of adult education and the need to adjust the
language to be used accordingly. Textbooks had to be easy to read
without being childish.

The following table shows the content of the curricula for the
three courses offered by Telecurso 2000, as well as the number of TV
classrooms and books used in each discipline.

Typically, the process of producing the different courses and disci-
plines included in Telecurso 2000 has followed these stages: once the
general curriculum was outlined, specific curricula were developed for
each discipline. These in turn guided the teams of professors in writing
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Table 1- Composition and resources of
Telecurso EDDO •

Course

Level 1

Total
Level 2

Total
Technical
Course
on Mech-
anics

Discipline

Math
Portuguese
Brazilian
History
Geography
Science
English
6
Math
Portuguese
Chemistry
Physics
English
Biology 50
Brazilian
History
Gen.
Geography
8
1 7 modules
including a
variety of
subjects

TV Sessions
N Hours

80 20.0
90 22.5
40 10.0

50 12.5
70 17.5

30 7.5

360 90.0

70 17.5
80 20.0

50 12.5

50 12.5
40 10.0

12.5 7

80 20.0

40 10.0

460 115.0

360 90.0

Resource
Video Books

10 4
12 4

5 2

7 2

9 3

4 1

47 16

9 3

10 3

7 2

7 2

5 2

2

10 4

5 2

60 20

53 19

Hours of
study
required

1 hour 45
minutes
per class
session

630 hours

1 hours 45
minutes
per class
session

735 hours
1 hours 45
minutes
per class
session=
630 hours

the textbooks for each class, and exercises and suggested classroom
procedures were then developed on the basis of the textbooks. These
suggestions were then submitted to communications specialists who
were responsible for "marrying" the formal educational content with
the informal language of television. At all stages of the process, evalua-
tions were conducted which included the reading of materials by inter-
nal (FRM) and external (contract) specialists called "critical readers."
Thus, each discipline/course went through many steps—-backwards
and forwards — until a final approved version was ready.

Learning in the context of Telecurso 2000 takes place in three dis-
tinct ways, as follows:

1) Individual learning. This entails learning the cognitive-affective
skills required for individual study and reading with comprehension.

2) Classroom instruction. This presupposes the existence of a "tele-
classroom" (classroom with a TV set and VCR equipment) in a public
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or private institution, where a facilitator encourages learning. In this
dimension, the group is predominant; this means that mutual coopera-
tion is a vital part of the collective construction of knowledge.

3) Informal mentoring. This is provided by learning facilitators in a
facility equipped with TV and VCR.

In any of these dimensions, when students feel they are ready, they
may take the supplementary education tests offered by the different
states of Brazil (through their Secretariats of Education). Students
must pass a test for each discipline, as in a credit system. When stu-
dents have passed all the disciplines included in a study program, they
receive a certificate which is valid anywhere in the national territory.

In order to extend Telecurso 2000 throughout the country, the pro-
ducers have entered into agreements (in the case of major institutions,
such as universities, state and municipal Secretariats of Education,
ministries, foundations, non-governmental organizations) and terms of
participation (with corporations and individual entities). This has made
it possible to open a large number of teleclassrooms (4,000 at this writ-
ing), with a regular attendance of 110,000 "telestudents."

Thanks to these strategies, Telecurso 2000 (which was launched
on 2 January 1995) has become well known throughout the country,
and has opened up new opportunities for adults to "go back to school"
and earn certificates at both levels of basic education.
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The Internet and
Intranets for
Education and
Training
A Framework for action by Latin
America and the Caribean

The Internet and intranets will form the
backbone of the knowledge economy in
the 21st Century, and will both enable

and require new models of education and train-
ing. Investment in new educational models and
infrastructures to support these models is criti-

cal. It is especially urgent in
Latin America and the

Caribbean, where strategic investments in edu-
cation and training can contribute to significant
economic and social benefits today and the
potential to thrive in the new global knowledge
economies tomorrow. The challenge is to ready
millions of people to become knowledge work-
ers in these global economies. Education and
training must be knowledge based, and strate-
gies to develop and implement them must

Dr. Harasim is leader and CEO of the TeleLearning Network of Centers of Excellence
at the Simon Fraser University, Burnaby, B.C., Canada.

Linda M. Harasim
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incorporate special educational environments
on the Internet and World Wide Web that are
specially customized to support knowledge
work and collaborative learning. The develop-
ment of multi-level partnerships among net-
works of centers of excellence for research and
development and the building of distributed
cores of expertise and practice (distributed in
geography and specialization) for social and
economic purposes will be key to strategic
development.

INTRODUCTION

This paper considers the current and potential role of the Internet and
its private organizational counterparts, intranets, for education and
training in Latin America and the Caribbean. Today we are at a social
crossroads unlike any in the history of human civilization. The conver-
gence of powerful computers with telecommunications technologies
over the past three decades is precipitating a profound social and eco-
nomic transformation that will have an impact on all countries in the
world, unequally. Some countries may experience very positive results
while others will experience negative outcomes. The outcomes, how-
ever, are not predestined; impacts will be significantly determined by
national and local policy and investment. In education and training,
strategic investment in technological infrastructure will be essential
but not sufficient conditions to achieve success. Investment in
advanced educational models, in specially customized educational net-
work technologies, and in retraining educators to effectively imple-
ment these new educational approaches is even more essential.

This is thus a pivotal time in human history and development:
Unlike previous major socioeconomic shifts, the current paradigm
shift can be influenced by decisions which can shape, to a significant
degree, the outcomes. Such investments, moreover, will yield high div-
idends in both the short and long term, by providing a launching pad
and an infrastructure for building the future. For developing nations,
strategic planning and investments in education and training are espe-
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cially urgent measures to survive, and potentially to thrive, by
leapfrogging into advanced educational networking. They are also
essential to maintaining national intellectual sovereignty.

Throughout human history, technology breakthroughs and new
social forms have combined, each influencing the other, to create new
ways of life that spread throughout the human species (Keating and
Mustard, 1993). Thus, the concept of 'paradigm shift' is not simply a
product of popular media. There are serious issues and challenges
that require research, planning, preparation and investment. Network
technologies both require and enable new forms of education and
training. A crude chronology of previous major shifts would include
the Agricultural Revolution (10,000 BC), the Industrial Revolution
(1700 AD), and the Knowledge Revolution of 2000 AD. We can look
back and see what was. We can also look ahead and anticipate what
might be.

Here is one scenario that could be envisaged:

2000 A.D.: Advanced information technology interacts with
powerful new models of education and training to produce
knowledge-based economies and the democratization of
knowledge production. Countries in Latin America and the
Caribbean have invested in powerful national networks linked
to the Internet and intranets enabling their citizens to access
essential services related to education, training, health, and
many other areas. All children become fully educated, and
adults have access to ongoing professional development, just-in-
time training, and lifelong learning. Geographic location does
not determine whether the information highway passes one's
door. Latin America and the Caribbean have invested in the
infrastructure and know-how to build learning societies and
develop knowledge industries that create the basis for economic
well-being and democratize social benefits for the population.
The citizens become not just consumers of new knowledge ser-
vices but active producers and providers of knowledge work
and industries that form part of a global network.

An alternative scenario is equally possible:

2000 A.D.: Advanced information technology interacts
with a widening split between educationally advantaged
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and disadvantaged groups, leading to a new kind of caste
system and to the rapid decline of nations unable to keep
up with the ever-increasing demand for knowledge and skills.
Differences in access to the Information Highway exacerbate
two-tiered societies, increasing gaps between haves and have-
nots, knowers and know-nots, men and women, north and
south, whites and other races, skilled professionals and
unskilled hourly workers. Nations in Latin America and the
Caribbean without skilled human resources and technological
infrastructure are unable to develop knowledge industries and
cannot participate in the global knowledge economy. There is
widespread poverty, unemployment is at record levels and ris-
ing, social hardship is profound, and public unrest is mounting
as the economy spirals ever downward and basic needs are
increasingly unmet at a national level. There is little hope for
improvement or remedial action given that skilled labor and
know-how are not available. The last-minute investment in
technological infrastructure proves futile.

Education is key to determining which of the above scenarios proves
the more accurate. Valuable lessons generated through a significant his-
tory of two decades of field practice and research in learning networks
are available to guide effective national strategies and investment.

How are networks used for education?

The concept of "Internet" refers to a vast network of interconnected
computer networks that enables computers of all platforms to share
services and communicate directly. The Internet refers to the public
network, while intranets are private networks, with gateways to the
Internet accessible only by members of that organization. The Internet
is a progeny of the first computer network in the world, the
ARPANET, which was inspired by the need to share resources, to facili-
tate human communication and interaction, and to augment human
intellect through distributed collaboration (Hafher and Lyon, 1996).
This vision is being fulfilled by educational applications of networking.

The ARPANET began in 1969, and electronic mail over distrib-
uted networks was invented in 1971. Educational applications of com-
puter networks followed almost immediately. By the mid-1970s, acade-
mics began to use computer networks to augment educational activi-
ties in their university classrooms and network learning began. The
term "network learning" (as well as on-line education and training)
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will be used henceforth to refer to educational applications of the
Internet and intranets. Network learning was soon adopted by public
educators (1981), corporate education programs (1981), public schools
for classroom networking (1983), and universities for on-line course
delivery (1984).

An overview of on-line education and training indicates that the
Internet and intranets can be employed in one of three modes: adjunct
mode; mixed mode; and totally on-line mode. In adjunct mode, net-
works are used to enhance regular classrooms and distance education.
The major applications involve enriching classroom activities by using
networks for class discussions; extending office hours for Q&A; assign-
ment submissions; enabling class collaboration and team projects;
enhancing group knowledge, work, and analysis; and expanding access
to communities of learners, practitioners, experts, and research
resources. Networked classroom approaches (linking classes in differ-
ent disciplines and/or countries), TeleApprenticeship, Ask an Expert
and Electronic Field Trips are examples of adjunct mode applications.
In mixed mode, a significant portion of the educational activity occurs
on-line, while the remainder occurs in traditional mode of face-to-face
classrooms or distance education. The applications include professional
development programs, continuing education, training, credit courses,
and labs. In totally on-line mode, all education or training activity is con-
ducted on-line. Examples include on-line courses, on-line degree or
diploma courses, on-line mini-courses, special interest courses, and
just-in-time training.

LESSONS TO DATE: WHAT HAS PROVEN USABLE AND
SUCCESSFUL?

Important lessons to guide this new field have been generated by the
first two decades of research and educational use of the Internet. New
models and approaches to education and training have resulted.

The most critical issue is wiring schools to what and to
whom.Wiring educational and training institutions, albeit a major chal-
lenge, is minor compared to the more fundamental issue: the need to
identify proven, effective and appropriate applications. Equally urgent
is the need to help educators and trainers adopt, implement and assess
these applications effectively. Nonetheless, educators, learners, and
researchers agree that the results are worthwhile.

Lesson 1: Network learning is effective. The major lesson is that
learning networks do work and generate positive impacts at all levels
of education: primary, secondary, tertiary and adult education. This
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statement summarizes two decades of field experimentation and
research. Researchers have found that network learning can enhance
and expand the traditional ways of teaching and learning, both in class-
room teaching and at a distance. Perhaps more importantly, it can
effectively offer entirely new opportunities for learning.

Lesson 2: Educational design is key. In order to work well, howev-
er, educators must attend to principled design: design of both new
pedagogies and environments that support effective learning.
Principled design — that is, design based on advanced educational
principles such as support for active collaborative learning, equitable
access, multiple perspectives, and knowledge building—holds signifi-
cant potential for improving learning. There are five core principles:

Principle of Collaboration: The principle of collaboration involves
the engagement of learners in cooperative rather than competitive
pursuit of knowledge. Collaborative learning involves a change in the
role of the instructor from that of authority and chief source of infor-
mation (sage on the stage) to facilitator and resource support (guide
on the side).

Principle of Access: Effective educational applications of the Internet
must promote access, including geographic access (especially by rural
as well as urban populations); temporal access (24 hour/day, 7
days/week); and equitable access (transcending gender, age, racial,
physical or socioeconomic barriers).

Principle of Active Learning: Learning is enhanced by active articula-
tion and organizing of ideas and information into knowledge struc-
tures. Learners need opportunities to participate and present-debate-
develop-refine ideas in and through a forum.

Principle of Multiple Perspectives: Knowledge is complex, dynamic,
and context sensitive. Instruction should promote multiple perspec-
tives, representations, and strategies.

Principle of Knowledge Work: Learners actively construct knowledge
by formulating ideas into words and representations. These ideas are
built upon through the reactions of others to the formulation. Real
world problem solving demands engagement, self-direction, goal set-
ting, inquiry reasoning and reflecting.

Lesson 3: Customize Internet environments for education and
training, with special tools and supports for teachers and learners. Just
as physical space has been customized for specific applications (class-
rooms, cafeterias, boardrooms, seminar rooms, offices, etc.), so too
must virtual space on the Internet be customized to best support spe-
cific applications and activities. This customization must also be based
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on principled design (see lesson 2 above) and tailored by principled
development of specialized educational tools and scaffolds.

Lesson 4: Network learning offers a conceptual and technological
framework for lifelong learning. Network learning should be viewed as
part of a larger strategy, to reform/rethink education, establish learn-
ing communities and contribute to building a knowledge economy and
learning society.

Lesson 5: Network learning provides and requires new research
opportunities and research methodologies to expand our study and
appreciation of knowledge work, learning sciences, and conceptual
change.

Lesson 6: Pilot projects in education and training, involving pub-
lic-private partnerships and the use of information technology, are pro-
liferating in Europe, Asia, the U.S.A. and Canada. These can provide a
source for benchmarks of best practices to ensure wider diffusion.

Some examples

The Internet is used at all levels of education, including public schools,
post-secondary institutions, training, corporate education and continu-
ing professional education. Below are examples from Canada, Europe,
and the U.S.

Networked classrooms and schools

Primary and secondary schools and classrooms around the world have
since the early 1980s used networks to link with one another for col-
laborative projects, access to experts or communities of practice,
access to resources and to peer networking (Harasim et al, 1995) .
Most networks are free, funded through public support or governmen-
tal funds; others are commercial and link through intranets. Some
highly regarded public examples include the US National Geographic
Kids Network, working with TERC to encourage students to conduct
original research into topics of scientific, geographic and social signifi-
cance; the Writers in Electronic Residence program in Canada,
which links writing and language arts students with well-known writ-
ers, teachers and one another in a form of "teleapprenticeship";
WebCSILE, a collaborative database and knowledge building environ-
ment being used in the U.S., Canada (including the north), Europe and
Australia; and National Science Foundation projects such as the
National School Network and CoVIS. (Web URL addresses of these
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and additional sites appear in the Appendix.) Teachers also use net-
working for professional development and professional support envi-
ronments (for example, FrEdNet in the U.S.A. and the Educators'
Network of Ontario in Canada). All the above examples used the
Internet in adjunct mode. In cases of home schooling and in small
remote communities, the Internet may be used for mixed mode or
totally on-line mode course delivery.

School and community initiatives

The Internet is also used to support school and community initiatives.
Sister Cities focuses on citizen diplomacy in the United States, and
globally with local community development and volunteer action pro-
grams in 1,200 U.S. cities and their 1,900 partners in 120 countries
worldwide. Active since the late 1980s, I*EARN, the International
Education and Resource Network enables young people to undertake
projects designed to make a contribution to the health and welfare of
the planet and its people. I*EARN is international, with member
schools in over 30 countries, supporting students and teachers in col-
laborative projects to make a meaningful difference in the world as
part of the educational process.

University level offerings

In the mid-1970s universities began using networks, mostly in adjunct
mode. Since 1984, beginning with the Virtual Classroom undergradu-
ate project at New Jersey Institute for Technology (Hiltz,1994) univer-
sity and college courses began offering courses entirely on-line and in
mixed mode. University use of the Internet is increasingly common,
but is primarily still the result of individual initiatives rather than facul-
ty or university-wide programming.

The Open University in the U.K. began using networks to enhance
traditional distance education activities in 1989, and this initiative has
grown with many courses now being offered totally on-line. In addi-
tion, it is now experimenting with RealAudio to deliver real time lec-
tures on a global scale, using its own interface for this purpose entitled
KMI Stadium which also provides facilities for slides associated with
the lecture. In 1985, the Ontario Institute for Studies in Education/
University of Toronto was the first to offer graduate courses entirely
on-line (Harasim et al, 1995), and today OISE continues to offer many
on-line courses. Simon Fraser University began using networks in
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mixed mode in 1990 and, with the development of the Virtual-U (see
below), now offers a large number of courses in mixed or on-line
mode. SFU also offers degree and diploma programs on-line. Canada's
Acadia University plans to be the first fully electronic campus in
Canada, having chosen the "ThinkPad University" approach to inte-
grate computers into the teaching and learning environment and to
equip every student, by the year 2000, with an IBM ThinkPad note-
book computer. In the fall of 1997, all first-year, full-time students will
be issued an IBM ThinkPad as part of their tuition, as well as instruc-
tion on how to use the notebook inside and outside the classroom.

A new phenomenon is that of the totally on-line university or
training program. Mason (1997) notes however that many of these ini-
tiatives are based on "cyberspeak." "These are the virtual universities,
designed for a global platform and operating purely electronically.
Some are idealistic and visionary in aim, such as the Globewide
Network Academy and Spectrum Virtual University. Others are Tor
profit,' such as Phoenix University and IMLearn. The scale of these
operations is variable: many of them on investigation prove to be
working from one office; others have significant numbers (e.g. 2000
registered for on-line courses at Phoenix University), although very
few students will be non-nationals." Mason notes that "these are not
universities in the commonly accepted sense of the term: they borrow
academics from other institutions rather than fund their own estab-
lished full-time faculty; they do not cover a full range of discipline
areas; they do not fund research programs and they do not support
what is usually called an academic environment. Nevertheless, they
provide courses which people want; they are capitalizing on the phe-
nomenal growth of the Internet and are trail-blazing the global path-
ways for others (p. 15-16)."

Business providers of university education, continuing
education 8c workplace training

A new entrant to the field of educational delivery is the business which
becomes an educational provider. Mason (1997) reports that "This
group consists of organizations whose primary business is not, or has
not been, education. Often they have services or products which have
now become central to the delivery of global education. The obvious
examples are telecommunications providers, whether satellites, cable,
telephone or combinations. Other examples come from the computer
and software industries. The advent of these new providers offering
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professional updating programs, adult education courses, life-long
learning opportunities and just-in-time training resources to what has
always been the market monopolized by universities and continuing
education units, has caused ripples of alarm in all but the most un-
reconstructed universities (p. 16)." Examples include:

• Knowledge On-line by U.S.-based Jones Education Company.
Through their "Jones College Connection" site, they offer both
courses and degree programs from U.S. universities delivered to the
home or office by cable technologies and some use of the Internet.

• IBM Global Network enables colleges and universities to re-engi-
neer learning and teaching through design, development, delivery,
and management of distributed learning. Some initial features
include Lotus LearningSpace, a Notes-based environment for team-
based learning, teaching, and student support; IBM Digital Library,
for archiving large amounts of data electronically; IBM Internet
Connection, for dial-up network and Internet access; and an on-
line catalog.

• Microsoft On-line Institute (MOLI) is a Virtual' university campus
that offers courses on Microsoft products and can be accessed via the
Internet. MOLI provides an alternative to classroom training allow-
ing the student to study whenever or wherever they like. MOLI
courses can be joined at any time and last for a number of weeks.
The student enrolls on a class and then works through self paced
courseware at home or work, engaging with an on-line tutor via e-
mail, bulletin boards and chats.

• Stanford Professional Development Center: Stanford On-line pro-
vides technology professionals at industry sites worldwide a wide
range of continuing engineering education options in a variety of
formats including broadcast, instructional modules, executive educa-
tion, and customized courseware. The Stanford On-line project of
SPDC makes Stanford engineering and computer science courses
available anywhere, anytime on demand, using video with audio,
text, and graphics.

• Motorola University began in 1981 as the Motorola Training and
Education center. It was created as a result of an analysis of
Motorola's training needs and established as a corporate department
in the human resources function. Since 1990, Motorola University
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had diversified further, establishing academic partnerships with insti-
tutes of higher learning around the world. Motorola University has
also implemented cultural design and translation services. This has
become especially important as Motorola moves into new and
emerging markets in Eastern Europe, South America and the Asia-
Pacific region. The University's instructional design and development
efforts are divided into competency centers.

• CAL Campus is a private, international distance education and train-
ing center based in New York on the concept of a community col-
lege, which offers courses through the Internet. Most courses are
Directed Independent Study, which are designed so that students
receive lessons from their teachers through the Internet to study off-
line. Course materials come in the forms of all-in-one disk-texts that
are run on a computer, text lessons that are downloaded and printed,
or in some cases a hard-copy textbook. Students are required to do
homework assignments and quizzes which are e-mailed to their
CALC instructors for evaluation.

New software environments based on advanced educational
principles: Virtual-U

All of the above examples use the Internet for educational delivery or
enhancement, but do not provide a customized on-line learning envi-
ronment. Rather, most use generic computer and networking tools
which instructors then try to shape into effective environments. While
this is certainly possible and is the way in which many of us began, it is
very difficult and the chances of success in creating effective learning
are reduced. Without the necessary educational tools and supports,
educators and learners will either fail, give up or require significant
effort and motivation to transform a generic system into an education-
al classroom, seminar, or lab.

Virtual-U is software specially customized to enable the creation
and use of on-line learning environments. Based on fifteen years of
research and field experience, Virtual-U is one of the first in the world
to develop an environment customized to support educators and learn-
ers to be successful, more easily, in on-line education and training.
Virtual-U is used by schools, universities, government agencies, and
workplaces in a wide variety of disciplines around the world.

Using the Virtual-U software, educators put their courses on the
Web. Virtual-U provides tools to easily create and upload course mate-
rial, to set up on-line (asynchronous) discussion groups and project
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teams, and to support problem solving and knowledge work. Using
interactive discourse as a pedagogic strategy, Virtual-U provides the
framework for conducting collaborative educational projects and
knowledge-based discussions. The activities may include on-line
debates, role plays, moderating and participating in discussions or sem-
inars, coordinating project activities, analyzing and presenting project
results, and so on. These types of group-based experiences can provide
the structure for the social construction of knowledge, one of the pri-
mary goals of Virtual-U's designers and developers.

Because Virtual-U operates in the Web's hyper-linked environ-
ment, direct links to course activities and resources or to information
at other sites on the Web can be included in the course materials.
Virtual-U also integrates a grade book tool. The teacher can use this
grade book tool to automatically calculate student averages and display
bar charts comparing any given student's performance to the rest of
the class's aggregate performance. Students can check their own indi-
vidual grades (but not those of other students) at any time.

A few words on institutional strategies for using Virtual-U. Many
institutions are struggling with the issues of cost, access and quality of
instruction. Research demonstrates that with careful planning and
design, networking technology can make valuable contributions in all
these areas. However, there is no single model for increasing access to
education, reducing the cost and improving the quality of the learning
experience.

Institutions are using Virtual-U in a variety of ways. Some institu-
tions have purchased and installed Virtual-U to deliver totally on-line
course offerings in such subject areas as dance and the performing arts,
computer science, engineering science, literature, education, medicine,
communication, and business. Degree and diploma programs in such
areas as graduate nursing and MBA studies are also offered via Virtual-
U. An International Labor Studies program is also being offered on-line
by a group of public unions. Other schools use Virtual-U to provide
new options and more interactivity for campus-based courses. These
"mixed mode" courses involve some face-to-face class sessions with the
instructor as well as Virtual-U's on-line discussions to cover topics in
more depth than can be pursued in the typical class meeting.

This form of learning experience is more than using e-mail to
communicate with students. It involves a new role for the teacher. The
role of designing the learning environment for students is more like
that of a facilitator, guide or mentor. The actual "construction of
knowledge" is done by students themselves within the on-line discus-
sions as they explore different perspectives on issues, contrast potential
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solutions, or offer insights based on their own research. Sometimes the
teacher will moderate these discussions, sometimes a student or a
team of students moderates. An important part of the process is that
students are acquiring new learning and communications skills in the
process of creating knowledge. They are learning to collaborate as a
group and work as a team to find, process and analyze information.

The student now has multiple opportunities for interaction: with
the instructor, with other students in the course, with peers, practi-
tioners and experts globally, and with the information itself. In addi-
tion, the students effectively have 24 hours a day, 7 days a week to
participate because asynchronous conferencing does not take place
in "real time."

Regional or national initiatives

Several noteworthy state or national programs have been launched to
promote a coordinated effort in network learning. One U.S. example
receiving significant media attention is the Western Governors'
Initiative. Still primarily in the planning stage, it is charged with creat-
ing a design plan for a western virtual university to serve the region
and an implementation plan through which such an entity could be
established and financed. The goals of the initiative include: expanding
access to a broader range of post-secondary education opportunities;
reducing costs providing a vehicle for cost sharing; providing a means
for learners to obtain formal recognition of the skills and knowledge
they have acquired through advanced technology-based learning out-
side the formal educational system; creating high performance stan-
dards; and demonstrating new approaches to teaching and assessment.

While the Western Governor's Initiative is largely programmatic,
the Canadian School Net exemplifies a national strategy for providing
the technological infrastructure as well as pedagogical supports for the
use of the Internet in education and training, suggesting a valuable
example for countries in Latin America and the Caribbean. Canada's
SchoolNet is a collaborative initiative designed to facilitate the effective
use of information technology and foster the development of employ-
ability skills required to compete in the knowledge-based economy.
SchoolNet's goal is to facilitate access by all of Canada's 16,500
schools, 450 First Nations schools, 3,400 public libraries, and rural
communities to the information highway by 1999.

SchoolNet is an alliance of public and private sector partners
including provincial ministries of education, education and telecom-
munication associations and companies, research and development
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agencies and academia. Through these partnerships, SchoolNet is pro-
moting the development of Canadian-produced multimedia educa-
tional resources and ensuring that the learning opportunities present-
ed by the information highway are equally accessible to all Canadians.
Through the guidance of an advisory board and network coalition,
SchoolNet helps to facilitate excellence in learning through electronic
networking across Canada and helping to move learning from being
teacher centered to learner-community centered.

LESSONS TO DATE: WHAT HASN'T WORKED?

The past decades of field practice and educational research in use of
the Internet also have yielded valuable lessons on what does not work
well or work at all. Here follow examples of common implementation
mistakes that education and training institutions make when trying to
reinvent themselves on the Internet. The examples are drawn from
U.S., Canadian and European cases. The first nine examples are drawn
from Bacsich (1997).

• In Europe there are many good research projects; nonetheless many
are disconnected from the market and commercial developers (most
of whom are on the U.S. West Coast).

• There is a great need for trainer training. But often the trainers are
trained by those who lack serious experience with the technologies
in education. This may work with video conferencing, but computer
conferencing and Web use in education have sufficient subtlety that
this trickle-down process does not lead to good results.

• There is still a great deal of "reinventing the wheel" both technically
and educationally. For example, the European Commission has on
more than one occasion identified lack of dissemination as a prob-
lem, with a mild rebuke to the disseminators; but as Chairman of a
dissemination organization, Bacsich notes from his own experience
how hard it is to disseminate to those who do not want to be dis-
seminated to.

• There is no one in charge: either there is a battle between sectors or
there is inadequate institutional support.

• There is no succession plan for replacing current leadership.
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• R&D replaces implementation. This is a classic problem when
researchers are put in charge. Researchers always have reasons that
seem good to them for not adopting what has worked before. Yet on
the other hand there are dangers if non-researchers are put in
charge—they may not be adequately informed, even with current
technologies.

• The adoption/roll-out "jump" is badly done. After the researchers
have developed a system, they tend to lose interest and want to
move to the next challenge. Yet for the system to be successful,
some agency has to roll it out; for example the Computing Service.
The potential for misunderstanding (at best) and power politics (at
worst) is enormous.

• The periphery fights the center. This is common in multi-campus
institutions.

• An old-fashioned unit gains control. In the U.K., forces centered on
the Library often come out in charge of educational technology. In
some cases that works well, when the Library has re-invented itself;
in other cases it merely holds things back. In Canada and the U.S. it
is common for a re-invented Computing Service to gain control.
This can work; but it can also fail.

There are also many other problems or failures:

• A software is chosen because of a perceived bargain price (without
regard for the very high expense of training educators who then
reject it or find it is inappropriate) or because of fancy features and
glitz rather than usability factors.

• A researcher is given the lead on a large course.Unfortunately, he
wanted to develop a new system rather than use existing (and ade-
quate) technology. Students are still waiting for the course to come
out. See the next point.

• The institution decides "We can build it ourselves," and tries to rein-
vent the entire software system without adequately appreciating the
costs involved, the need to base the technology on educational mod-
els, the risk of doing it poorly, or the need for extensive field testing.
The results are either vaporware, or an inadequate system that
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students and teachers ultimately reject. Significant user good will
and faith in network learning as well as valuable time are lost, and
the institution is unable to regain its initiatives in this area.

• Activities are launched as projects rather than institutional or nation-
al programs. Either the results are haphazard or a form of
Balkanization ensues, since different departments or schools use dif-
ferent (incompatible) systems and partnerships are foiled.

' State and provincial governments launch "learning networks" but
focus on wiring schools without a strategic vision that considers
learning activities, teacher training, or assessment protocols.

' Large programs are launched on the Internet using old paradigm
models, based on traditional distance education or video conferenc-
ing (transmission mode) rather than investing in educational models
that support new paradigm activities of knowledge work. The result
is that learners do not gain requisite analytical or problem-solving
skills or scientific mindsets for the new economy.

> In Canada and the U.S., some universities have pronounced their
commitment to be fully on-line, or to integrate the Internet into all
aspects of instruction. Despite the bold move on the part of univer-
sity administration and ongoing pressure from students to change
instructional approaches, the universities are beleaguered by the lack
of a vision. There is no plan regarding which learning models and
approaches are effective and should be used, or how to educate
and retrain faculty in appropriate use and assessment of new
instructional approaches.

> There are inadequate linkages among researchers or between
advanced research and practitioners. For example, the U.S. National
Science Foundation provides major funding for advanced education-
al research projects. There are few mechanisms to encourage link-
ages and sharing among the various research projects, or between
researchers and practitioners.

• "Edutainment" wins out over powerful educational models, and the
learners do not develop the strong analytical and innovative abilities
necessary to find jobs or to build knowledge industries.
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• Expectations are unrealistic; technology is viewed as a panacea
rather than as an environment that with good educational design can
support powerful learning processes.

NEU DIRECTIONS: WHAT IS PROMISING?

Despite pitfalls such as these, promising developments have emerged
in the pursuit of strategies to tackle the monumental education and
training challenges that face societies globally. These deserve further
exploration, development and refinement, through investment and
expansion, in order to yield the high level dividends promised.

There is a pressing need to build on earlier successes. The lessons
to date, as represented in the examples on previous pages, came from
important initiatives, but for the most part these initiatives can be char-
acterized as small, one-of-a-kind or independent: efforts by individual
educators, schools, institutions, or independent programs. What is
required now is to link, leverage, integrate and advance the most
promising activities into a strategic initiative or set of initiatives, in
order to test and disseminate the results.

There is a need to focus on models of learning that best support
and advance new paradigms of learning, based on knowledge work;
there is a need to develop network environments for education and
training that are especially customized to support collaborative learn-
ing and knowledge work; and there is a need for implementation
strategies that include ongoing teacher training and assessment.
Partnerships between researchers and practitioners, between educa-
tional researchers and technology builders, and among the academy,
public and private sectors are key to developing networks of centers of
excellence and distributed cores of expertise.

The TeleLearning Network of Centers of Excellence (TL»NCE) is
a unique model worldwide in that it is a nation-wide initiative, com-
mitted to pursuing such goals. It does so with a powerful strategy
based on networking the best scientific and academic talent in Canada
with government, public and private sector leaders who are also com-
mitted to advancing education and training.

This program has addressed the following key issues:

• Strategic planning for readying learners for the knowledge-based
economy and the globalization of the workplace
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• Effective partnerships among academic/governmental/private sectors

• Design and testing of new pedagogies and on-line environments

• Integrating new pedagogies/instructional models and assessment

• Commercializing research and building knowledge industries

• Consistency of product development and quality control and need to
establish standards

• Supporting the changing role of the educators, trainers and educa-
tional administration

• Fostering the development of national, regional and global, multi-
lingual and multicultural resources

• Developing on-line environments that support advanced educational
approaches, using exponentially available bandwidth (i.e., Internet 2)
effectively and appropriately

• Developing distributed cores: creating regional and global alliances
and partnerships that build on best local expertise and link with
needed competencies in other parts of the country/world

RECOMMENDATIONS

This paper has examined how the Internet and its private organization-
al counterparts, intranets, are used in education and training. The key
lessons identified can, with country and region specification, con-
tribute to building a framework for action for the countries of Latin
America and the Caribbean. Timing is both a challenge and an oppor-
tunity. Economic globalization and networking advances create an
urgency for new models of education and training. At the same time,
valuable lessons have already been learned in other countries that can
help Latin America and the Caribbean avoid costly mistakes, and assist
in identifying the proven successes that can inform national and
regional strategies for major educational advances and leapfrogging.

Key lessons are the need to develop educational strategies that are
knowledge based, based on new-paradigm educational principles.
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These strategies are not technology-driven but technology-enabled,
and include knowledge work models of learning, instructional and
assessment approaches, teacher training, and especially knowledge-
based design and customization of network learning environments.
The idea is not to reinvent the wheel but to build on the successes of
others in network learning and to form partnerships, both locally and
globally, with strategic stakeholders. These stakeholders include
researchers, developers, and client communities. The goal of the part-
nerships is to leverage the best and make the most of scarce resources.
Finally, standardization of common platforms and software environ-
ments should be considered.

Recommendations for national programs

1. Create a national strategy to:

• Build preparedness of all the country's human resources

• Develop criteria to address the key education issue: "wiring for what
and with whom?" National targets should be set not just for
wiring/connectivity but for educational goals.

• Develop a connectivity plan: forecast which technologies will be
available for education and when. Ensure uniformity in telecommu-
nications investment, so that the gap between urban and rural areas
is not increased, but decreased. Broadband is not necessary for many
effective education and training applications. If the telecommunica-
tions industry is unwilling or unable to wire the rural areas, investi-
gate wireless communication options.

2. Create distributed national and regional research sites and exem-
plary models/sites which will:

• Study and model effective applications

• Identify and support specific local/regional expertise for regional
and global markets

3. Involve all stakeholders/players in a national coordinated effort to:

• Create national networks of centers of excellence in relevant areas
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• Network teachers, trainers and students in classrooms and high end
labs, homes and workplaces

• Create consortia of academic, public and private organizations for
research and technology and content development

• Consider the use of common software, customized and tailored with
modularization

• Develop virtual university and virtual schooling policies

4. Partner locally, nationally, and globally to:

• Connect local and national centers with International Networks of
Centers of Excellence

• Undertake international scans of models and study what is appropri-
ate to own situation

• Encourage knowledge networking, to leverage social and economic
resources: linking schools, universities, science centers, museums,
health and medical centers, etc.

• Standardization: consider national strategy that rolls out common soft-
ware environments for public and/or post-secondary institutions. A
common systems approach would offer benefits to users (the ability to
establish support communities), advantages for training, familiarity for
users, and the incentive of a common platform for content developers.

Recommendations for subregions, Latin America
and the Caribbean

1. Establish exemplary schools and research centers whose role is to:

• Serve as a demonstration and showcase site on the use of network
learning for national and international visitors

• Act as a center of excellence in the development of innovative uses
of information technology in learning and content development,
including working with national and regional structures to develop
sophisticated on-line learning products, multimedia learning materi-
als and digitization projects
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Recommendations for NAFTA
1. Establish international networks of centers of excellence in order to:

• Establish hallmarks of learning: quality, flexibility, innovation, knowl-
edge work

• Address common challenges: access, new skills and mindsets, lever-
age resources by local and global partnerships

• Build strategy: provide incentives, infrastructure, information, and
global perspectives

• Encourage research and training standards

2. Partner.
Partnerships with national and other NCEs, such as Canada's
TeleLearning Network of Centers of Excellence, the U.S. National
Science Foundation projects, and institutional innovators in Mexico
(Universidad Virtual), offer the most promising route toward promot-
ing and achieving world-class research, technology development, con-
tent development, and alliances with funding institutions. Membership
in an International Network of Centers of Excellence in TeleLearning
(INCET) could support translation of telelearning R&D into practice,
through programs to support technology transfer, re-education of edu-
cators and trainers, and the development of appropriate assessment
and monitoring protocols and practice.

3. Global export/import opportunities.
Opportunities for global export and import are central to a strategic
and coordinated view of investment in on-line education and training.
Development and participation in Distributed Cores of Expertise and
International Networks of Centers of Excellence in TeleLearning are
key, supporting strategic partnerships between producers and client
communities. The client community consists of companies who
design, develop and market the technical systems, as well as the user
communities (schools, universities and colleges, and workplace train-
ing organizations). The partners in the client community need to col-
laborate with university researchers to conceptualize, design , imple-
ment and evaluate prototype systems that can then be commercial-
ized. There is a major global market for telelearning and teletraining
knowhow, content, and technological infrastructures.
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RESOURCES AND WEB SITES

Linda M- Harasim

lileb Site Resources

Linda Harasim, School of Communication, Simon Fraser University
http: / /fas.sfu.ca/telelearn/homepages/harasim/harasim.htm

The Potential of the Web:
http:/www.umuc.edu/iuc/workshop97/

Shaping Cyberspace into Human Space:
http://fas.sfu.ca/0h/css/update/vol676.3-harasim.main.html

Tips for Creating Virtual Learning Spaces:
http://fas. sfu. ca / Oh / ess / update / vol6 / 6.3-tips-Virtual-Learning.html

Why Computer Conferencing:
http: //fas.sfu.ca/Oh/css/update/vol6/6.3-Why-comp-conf.html

Improving Economic Management Training: http:/ /www.world-
bank, org / html / fpd / technet / mdf/ edi-trng / index, htm

Paper for the World Bank's Conference on "Global Knowledge '97:
Knowledge for Development in the Information Age", Canada:
http: / / www.worldbank.org / html / edi / toronto / index.htm
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Telelearning, Distance Education,Canadian
Resources

The TeleLearning Network of Centres of Excellence:
http://www.telelearn.ca

The Virtual-U:
http: / / virtual-u.cs.sfu.ca

Canada's SchoolNet:
http: / / www.schoolnet.ca/

Industry Canada's "Computers for Schools" Program:
http://xinfo.ic.gc.ca/ic-data/cfs/

Canadian Education on the Web:
http: / / www. oise.utoronto.ca / ~mpress/eduweb.html

TACT, bilingual site with educational resources:
http://www.tact.fse.ulaval.ca/

Community Access Program (CAP) for rural Canadian communities:
http://cnet.unb.ca/cap/

Selected School and Teacher Networks

COVIS (http://www.covis.nwu.edu/). Learning Through
Collaborative Visualization Project (CoVis) is a community of thou-
sands of students, over one hundred teachers, and dozens of
researchers all working together to find new ways to think about and
practice science in the classroom. They do this by approaching the
learning of science more like the doing of science, and by employing a
broad range of communication and collaboration technologies.

The Education Network of Ontario (http://www.enoreo.on.ca/)

National Geographic Kids Network Project
(http://science.stark.kl2.oh.us/NATGEO.HTML). The National
Geographic Kids Network Project is a series of flexible elementary
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science units that feature cooperative experiments in which students in
grades 4-6 share data nationwide through the use of telecommunica-
tions. Topics will involve the students in issues of real scientific, social,
and geographic significance. The Network project combines basic con-
tent from typical school curricula with guided inquiry learning. Kids
Network can be used to supplement textbooks and existing materials
or to form complete, year-long science courses. Various units, soft-
ware, and telecommunications are designed by Technical Education
Research Centers (TERC).

WebCSILE project (http:/ /csile.oise.utoronto.ca/).CSILE - Computer
Supported Intentional Learning Environments is a program designed
to help students achieve extraordinary learning by providing supports
for thinking and understanding. CSILE is the first network system to
provide across-the-curriculum support for collaborative learning and
inquiry. CSILE is currently running in over 50 classrooms and several
cultural institutions in Canada, the U.S., Europe, Australia, and Japan.
It is an integral part of the Schools for Thought program in the U.S.
and also one of four beacon technologies being developed for the
TeleLearning Network of Centres of Excellence.

Writers in Electronic Residence
(http://130.63.218.180:80/WIERhome/). Writers In Electronic
Residence (WIER) based at York University in Ontario Canada, con-
nects students across Canada with writers, teachers and one another in
an animated exchange of original writing and commentary. The writ-
ers, who are all well-known Canadian authors, join classrooms elec-
tronically to read and consider the students' work, offer reactions and
ideas, and guide discussions between the students. In WIER, technolo-
gy becomes a catalyst for learning more than a simple tool of produc-
tion. Students compose their works and responses to the works of oth-
ers offline before posting their writing in our online conference.

University and Professional Education Courses

Birkbeck College (http://www.cryst.bbk.ac.uk/PPS/index.html).
London University.

FUQUA (http://www.fuqua.duke.edu/programs/gemba).
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The Learning Network at U.S.A.-based Spectrum Virtual University
offers free courses about the Web and the Internet and hands-on learn-
ing (http://www.vu.org)

Nova Southeastern Educational Technology
(http://www.nova.edu/pet/itde.html)

Ontartio Institute for Studies in Education of the University of
Toronto (http://www.oise.on.ca/).

Scotland University of Paisley's OnLine Education,
(http: / / www. online. edu /).

Simon Fraser University's Centre for Distance Education [CDE]
(http://www.cde.sfu.ca/), is one of the largest distance education pro-
grams in Canada. The CDE's LohnLab for Online Teaching and learn-
ing is where instructors can share their experiences in using new pedo-
gogical models for course enhancement and delivery, using Virtual-U.

Tele-Universite (http:/ /unitl/teluq.uquebec.ca/~licef/html/tele-
form.html) is fieldtesting ASDL, ISDN, and ATM applications fo
Teleform for distance education.

University of Twente (http://www.to.utwente.nl/ism/online96/cam-
pus.htm)

Others mentioned in paper:

Sister Cities (http://www.sister-cities.org/index.html)
I*EARN (http://www.iearn.org/iearn/)

RealAudio (http://www.realaudio.com)

KMI Stadium (http://kmi.open.ac.uk/stadium)

Virtual-U (http://virtual-u.cs.sfu.ca)
Acadia University (http://www.acadiau.ca/)

Globewide Network Academy (http:/ /uu-gna.mit.edu:8001 /
uu-gna / index.html)
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Spectrum Virtual University (http://www.athena.edu)

Phoenix University (http://www.uophx.edu)

IMLearn (http://www.imlearn.com)

Knowledge Online by U.S.-based Jones Education Company
(http://www.jec.edu/)

IBM Global Network (http://ike.engr.washington.edu/igc/)

Microsoft Online Institute (MOLI) (http://microsoft.com./uk/
channel_resources/online.htm)

Stanford Professional Development Centre : Stanford Online
(http: / / Stanford-online .stanford.edu /)

Motorola University (http://www.mot.com/MU/)

CALCampus (http: / / www.calcampus.com)

Western Governors' Initiative
(http: / /www.westgov.org/smart/vu/vuvision)

Canadian SchoolNet (http://www.schoolnet.ca)

TL-NCE (http://www.telelearn.ca)
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The Cartagena
Declaration
July 11, m?

This document is the outcome of the Seminar Education in the
Information Age: An Agenda for Action in Latin America and the
Caribbean, held in July, 1997 in Cartagena, Colombia, and orga-

nized by the Inter-American Development Bank (IDE), the
Universidad de los Andes, Colombia, and the Global Information
Infrastructure Commission (GIIC). In the Seminar, Ministers and rep-
resentatives of Latin American and Caribbean governments engaged
in dialogue and exchange of ideas with leading businesses in the field
of information technology as well as with representatives of the IDE
and academia. The IDE and the participating education authorities
agreed to issue a declaration aimed at 1) highlighting the key role of
information technology in education for the region, 2) summing up
the main lessons learned, as presented and discussed in the seminar,
and 3) issuing guidelines for future action by both governments and
the Bank regarding investment in information technology for educa-
tional purposes. A draft version was circulated among Ministers of
Education of all member countries and subsequently modified accord-
ing to their suggestions. The final version, to which all parties agreed
tacitly or explicitly, follows.

PREAMBLE

The new information technologies will bring
major changes in education

New information technologies impact societies in a number of ways.
Education and training systems have the responsibility to prepare indi-
viduals for the new information society. The new requirements
brought about by both the new information era and the new informa-
tion technologies include equipping individuals with the information,
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knowledge and skills to understand, effectively operate, and produc-
tively contribute to society.

The impact of the new information technologies on the ways and
means to convey education and training is pervasive. On the one hand
they introduce new ways and possibilities to deal with information,
which in turn impact the nature and speed of communications and
learning. On the other hand, they present alternative systems and tools
for teaching and learning. Effective dealing with the new information
technologies requires more than simply adding new subjects or new
hardware and software to schools and training institutions. While
some of the requirements of the new information society may not
necessarily require the use of technology in the teaching process, there
are many situations in which such use becomes not only appropriate,
but also mandatory.

New information technologies have profound cost implications.
They may contribute to decrease unit costs when used as alternatives
to conventional schools-as in distance education-or to improve the effi-
ciency of the use of scarce resources when used as a management
tool. But they may also imply increased costs when used to improve
quality, expand or enrich existing educational processes. Thus, under a
situation of scarce resources, it becomes critical both to choose the
appropriate niche for using technology in education and to choose the
appropriate technology.

Education in Latin America remains a problem,
not a solution

Education in Latin America has made great progress in the last four
decades. Public and private investments in education have been
increasing and vary from 3 to 4.5 percent of national GNPs in the vari-
ous countries in the region. Access has been significantly improved
and is almost universal for the majority of the compulsory school-age
population. Secondary education is expanding and access to higher
education has significantly improved.

Overall, however, major problems still remain. Curricula are out-
moded. Student learning in primary and secondary is rather limited in
relation to expectations. Repetition rates are very high and drop-out
rates are still a major problem in many countries. Teaching did not
become an attractive career. The financing of education, the mecha-
nisms of resource allocation and spending scarce resources are hardly
adequate to maintain the present levels of expansion, not to mention
the need to promote significant improvements in quality. Differences in
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access and equity are greater within than between countries, thus con-
tributing to widening the gap between those who will and those who
will not benefit from education and economic development.
Differences also exist in the access of schools to infra-structures which
are necessary for the effective use of the new information technologies.

Responding to the challenges of bringing the new
information technologies to education

The experience with the introduction of new information technologies
in education in both developed and developing countries is relatively
recent and rather limited. The results are mixed. Moreover, what
works in developed countries does not necessarily work in the develop-
ing ones.

In the developed countries the new information technologies are
being introduced in a context in which universal education is already in
place, schools have adequately trained teachers, telecommunications
infra-structures exist, and resources for instructional materials repre-
sent around 10 percent of total expenditures in schools. With the
exception of Distance Learning Universities which are used to expand
access, new technologies, especially computers, are being used to
improve quality and enrich the curricula.

In the developing countries of Latin America, the conditions are
different. Distance education may be called upon to fill the gaps of
access and of inadequately trained teachers. The introduction of new
technologies needs to take into consideration the limitations of infra-
structure and other resources which are necessary for a successful and
sustained use.

The experience of the Region with the use of some technologies,
particularly those which substitute scarce resources—rather than pre-
sent additional demands on such scarce resources—has been reason-
ably successful. These include a number of distance learning programs
using radio, television or correspondence schools, as well as robust
materials using sophisticated techniques of instructional design. In
many instances of success such technologies were used outside the
constraints of the formal systems of education and training, thus max-
imizing the effects of scale and intensive utilization of inputs which
would otherwise be in place. The use of computers in Latin America
Schools has been more limited and recent. Yet, there are encouraging
experiments in a few countries. Such efforts were more successful in
places where infrastructure and the necessary equipment was already
in place, sometimes as a result of well-targeted government policies for
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technology in education. Given that equity and access are still major
challenges for educational systems in some countries, the technologies
which replace or supplement such scarce resources such as television
may be more effective and efficient than technologies used in a man-
ner which require a higher and/or more intensive (and costly) use of
such scarce resources.

Moving from small scale to larger scale projects is not a simple or
logical next step and requires careful planning and implementation.
Even projects which succeed when implemented on a small scale face
different challenges when the scale changes. Thus, the probability of
success of mega projects and other uniform or broad-scale initiatives
is not predicted by highly promising and visible results in the begin-
ning stages.

Experience shows that systems that were able to successfully intro-
duce computers had to revise curricula and learning objectives for stu-
dents, developing higher quality instructional materials which foster
interaction and higher order cognitive skills. They also had to prepare
teachers to adopt participatory, group and student-centered method-
ologies, as well as use evaluation strategies compatible with the learn-
ing objectives. As much as it is desirable to introduce each of these ele-
ments in an orderly and logical sense, the realities of implementation
may force second-best solutions.

Particularly in the case of distance education, the private sector
plays a major role in the development, provision and management of
inputs which are critical for the effective introduction and dissemina-
tion of technologies in the schools. These include the provision of
infrastructures and networks, instructional programs and software,
broadcast systems and programs as well as partnership, technical and
financial support for R&D, educational reform and public schools. The
need of the private sector to remain competitive and associated tech-
nological breakthroughs have contributed to dramatic cost reductions
which render access to information related hardware and services
more affordable. Partnerships with the private sector also contribute to
improve management and to the feasibility of implementing more
ambitious projects. Parents and teachers organization as well as NGO's
have played a major role in supporting program to introduce comput-
ers in schools. Public policies should encourage these partnerships.

Ideas and plans are not sufficient. The experiences of both devel-
oped and Latin American countries suggest a number of common fea-
tures in computer projects that were successfully implemented. They
include first, a clear vision of education and of the requirements of
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the new information age. Second, while it is not appropriate to postu-
late pre-defined trajectories and practical constraints may impose dif-
ferent sequences, successful policies are often the result of successful
projects started at the grass-roots level, and based on accumulated
learning about what works under local circumstances. Successful pro-
jects, in general, were developed to address concrete needs, i. e., pro-
jects which have been pulled by the schools rather than pushed from
the outside. Attempts to leap frog such steps decrease the chance of
success. Third, they require careful and detailed planning. Fourth, they
require adequate and stable sources of funding for equipment and
infrastructure (usually 40 to 50 percent of total budgets), recurrent
resources for teacher training (usually 30 percent) and for maintenance
and updating of hardware and software (usually 10 to 20 percent).
Fifth, they require changes in administration, curricula and methodolo-
gy. Sixth, they require a minimum set of rules and standards associated
with lots of freedom for local initiatives, adaptation and experimenta-
tion. Seventh, they require the involvement and commitment of teach-
ers and principals. Eighth, they involve parental and social understand-
ing and approval. Finally, they require permanent evaluation and feed-
back to improve the system.

RECOrmENDATIONS

The new information age requires governments of all countries to
establish policies which will ensure access to and competence in the
use of such technologies. National policies for the new information
technologies include taking into consideration the goals, content,
methods and delivery systems. Over time such new policies may
introduce profound, if not radical changes in education and training
practices.

Such policies should take into consideration the deployment of
compatible and affordable infrastructures, the development of a new
vision for education, a sense of dkection, the establishment of clear
goals and adequate strategies to reach them, the permanent monitor-
ing and evaluations of results.

Policies to introduce new technologies for education and training
must take into consideration the characteristics, culture and possibili-
ties of each country. They require clear cut goals and targets to be
achieved. At the same time they require governments to reach a diffi-
cult equilibrium between a minimum set of common rules and stan-
dards with sufficient room for schools and other institutions to
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C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



experiment with ideas and adapt general rules to concrete situations
without losing focus and a sense of priority.

In view of the realities, the needs and the potential of the New
Information Technologies for the future of education in the region,
the following recommendations may be considered by countries and
the IDE.

RECOMMENDATIONS FOR COUNTRIES

Countries in the region should create an adequate framework and
when appropriate, develop national policies for information technolo-
gy likely to promote educational reform. Such framework and policies
should include:

A- Concerning Information Infrastructure

• Particularly in the case of privately operated infrastructure, establish
a positive business climate and clear policy directions to foster the
development of widespread, efficient communication networks to
facilitate the access and utilization of affordable information systems.

• Interconnect information and communications networks, and ensure
their inter-operability through the promotion of market-led stan-
dards and technologies.

• Create stable rules and transparent procedures which are the prereq-
uisites to enhance the confidence of potential investors both domes-
tic and foreign.

• Promote and encourage joint investments in basic scientific research
and development between governments and private industry.

B- Concerning education information technology
policies

• Develop ambitious but realistic plans, goals, standards and targets to
meet the requirements of the new information age. Such plans
should include the new contents and skills to be developed at the
various levels, the human and technical competencies required to
support the new curricula, the technological choices concerning
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equipment and other aspects and the requirements to ensure con-
nectivity with the various sources of information. Last but not least,
the careful and recurrent preparation of teachers in essential.

• Set up clear priorities for the use of information technology (IT) that
foster access and equity in the education systems and the judicious
choice of technologies which lead to attaining such goals for a broad
clientele.

• Support the development of national capabilities in the critical areas
of instructional design and adaptation of existing training materials
and educational software.

• Facilitate and promote partnerships between educational systems,
schools and the private sector, and promote regional cooperation
and exchange of experience and information between research
groups within the respective countries and worldwide.

• Stimulate international cooperation by means of an increased flow
of information and software, as well as programs of distance educa-
tion and other learning opportunities. Among the tools to attain
these objectives are the promotion of unobtrusive mechanisms for
accreditation of institutions and programs and certification of
individuals.

• Encourage local experimentation and research to ensure that each
country masters of all major aspects of dealing with new informa-
tion technology, as well support the development of networks of
teachers, researchers and providers of key resources and inputs.

• Monitor the implementation of policies and plans and assess the
results obtained.

RECOMMENDATIONS FOR THE INTER-AMERICAN
DEVELOPMENT BANK

To maintain its leadership in promoting new information technolo-
gies for educational development, the IDB should ensure that individ-
ual country projects approved by its Board contribute to and reflect
consistent national policies. Such policies should contain the essential

The Ca.rtagaia.Dedaration o 219.

C
o

p
yr

ig
h

t 
©

 b
y 

th
e 

In
te

r-
A

m
er

ic
an

 D
ev

el
o

p
m

en
t 

B
an

k.
 A

ll 
ri

g
h

ts
 r

es
er

ve
d

.
F

o
r 

m
o

re
 in

fo
rm

at
io

n
 v

is
it

 o
u

r 
w

eb
si

te
: 

w
w

w
.ia

d
b

.o
rg

/p
u

b



ingredients for success, focus on the right educational priorities and set
feasible and realistic targets. For that purpose it is recommended that
the IDE:

• Fund IT based projects, including for the deployment of infrastruc-
tures, as well as the acquisition and dissemination of hardware and
software.

• Set up rigorous analysis of the projects and proposals to ensure their
consistency with the educational policies and priorities of the IDE
and the member countries.

• Provide technical assistance to help countries design appropriate IT
and educational IT policies

• Support the development of clearinghouses, task-forces and other
capabilities to promote data collection, monitor progress, evaluation
and exchange of information about IT and its uses in the region, to
ensure access to all countries to the available information, knowl-
edge, experience and evaluation.

• Initiate, lead, facilitate and/or support the development of partner-
ships between countries as well as between public and private sector
organizations (such as the Global Information Infrastructure
Commission).
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