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Key Messages
[¶] References are to paragraphs.

• Access to Information and Communication Technol-
ogy (ICT) is important to take advantage of opportuni-
ties offered by the information age, but this can be difficult
to arrange and costly for developing countries. [¶ 10, 12,
72]

• Multiple sources of funding, cost sharing, and part-
nerships with the private sector are necessary to provide
the means for developing countries to gain access to ICT.
[¶ 38, 52]

• Deregulation of the telecommunication sector could cre-
ate a competitive environment to attract the interest of the
private sector to help promote the use of ICT in schools
through partnerships arrangements. [¶ 36, 52]

• For developing countries that have constrained budgets in
education, the question as to whether ICT should have the
priority use of funds should be very carefully considered.
A cost-effective approach needs to be explored.
[¶ 40, 72]

• ICT can be instructionally effective if used appropriately,
but they are no panacea for all problems in education.
[¶ 11, 73, 75]

• Developing a master plan on ICT at the national level is
an important step toward integrating ICT effectively in
education. [¶ 46]
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• Purchasing hardware, without addressing other critical com-
ponents of an ICT program such as establishing adequate
networking capacity, and also having appropriate software
facilities and teacher training, would not be an appropri-
ate approach to introduce ICT in schools. [¶ 45, 74, 76]

• ICT can help reform curricula and can facilitate peda-
gogical changes that allow students to learn more inde-
pendently. [¶ 16, 31, 42, 53, 71, 77]

• Training of teachers in ICT is a critical step of any effort
to promote the use of ICT in the classrooms, since it is the
teachers who will determine how ICT will be used for
instruction. [¶ 48, 50, 54, 70]

• Online learning can provide new educational opportuni-
ties for students as they offer the distinct advantage of
convenience and also allow student interaction among
themselves and with their teachers. [¶ 29, 35, 59, 64]

• Online instruction provides opportunities for teachers to
teach in new ways, but having students work and think
independently is a challenge for e-learning courses. [¶  41]

• Online learning is not necessarily less expensive than
learning by the traditional way as it can be more time-
consuming for teachers both in the planning and the de-
livery of courses. [¶ 42, 60]

• E-learning may not be effective for all students; it can be
especially challenging for immature, non-autonomous
learners. [¶ 29, 44]

• Networking through the Internet can give students access
to a great deal of information and provide opportunities
for them to have increased interactions on a continuous
basis. [¶ 43]

• E-learning training is effective for in-service skill devel-
opment as it allows learners to study at flexible, conve-
nient times and to review the lessons or even repeat entire
learning modules. [¶ 29, 57, 58]

• The “digital divide” is a significant problem that needs to
be addressed because it is likely to perpetuate or even ex-
acerbate inequities between the advantaged and disadvan-
taged members of societies throughout the Asia and Pacific
region. [¶ 9, 48-9, 72]

• Partnerships with the private sector would be an ap-
propriate framework to attract the critical funding in the
use of ICT to promote educational activities. [¶ 17, 24,
50, 61]

• An effective partnership between the public and private
sector is one that offers benefits for both parties; this is
to ensure that each party has a stake in continuing the re-
lationship, as sustainable partnerships must be mutually
beneficial. [¶ 24, 27, 52]

• The World Wide Web can provide substantial amounts
of information for schools and thereby compensate for situ-
ations in which the schools have limited resources to ob-
tain the same information. [¶ 24, 27, 52]

• Evaluation carried out as the implementation of any ICT
program progresses can provide important feedback about
the instructional impact of specific ICT strategies. [¶ 23,
43, 69]

• Introduction of ICT has led to positive outcomes in many
areas. There is, however, little evidence that it has resulted
in achieving cost and instructional effectiveness in learn-
ing in schools. [¶ 41]

• Forming partnerships to promote ICT learning is no sub-
stitute for good governance. To address the “digital di-
vide”, strong leadership is necessary to first create an
enabling environment and then establish the appropriate
partnerships to promote learning through ICT. [¶ 69, 76]

Introduction

1. The Information and Communication Technology and
Education: Potential for Partnerships Workshop continued the
partnership theme of several ADB Institute workshops that
preceded it, including the Public-Private Partnerships in Edu-
cation workshop conducted in June, 2000 and the Public-Pri-
vate Partnerships in the Social Sector held in July, 1999. In
this workshop, the purpose was to help promote partnerships
that facilitate the use of information and communication tech-
nology (ICT) to enhance education, with a particular empha-
sis on improving education in poor communities. The
workshop aimed to disseminate information to help narrow
the “digital divide” that presently separates those that have
the resources to take advantage of ICT and those who have
limited resources to benefit from it. The “digital divide” is a
serious problem that should be urgently addressed by
policymakers in the Asia and Pacific region as gaining access
to ICT could contribute to improvements in education and
accelerate economic development.

2. ICT refers to technologies that process information and
provide communication capability. The term can be defined
broadly to encompass many of the older technological means
of communication such as telephones, radios, televisions, and
audio, video, microwave and satellite transmissions. But it is
more often used to refer to the newer digital technologies such
as microcomputers, compact discs, modems, networks, mo-
bile phones, personal digital assistants, digital video disks,
wireless laptop computers, etc. At this workshop, references
to ICT would encompass a broader definition given the fact
that one of the primary concerns was how technology might
be used for improving education in developing countries.

3. The Workshop was jointly organized and sponsored by
the ADB Institute, the ADB, Hong Kong Institute of Educa-
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tion (HKIEd), and the Colombo Plan Secretariat. This was
the first time that the Institute has conducted an ICT program
on education and was also the first time that the Institute co-
hosted the event with HKIEd. It was conducted from 23 to 27
April 2001 in the premises of HKIEd (see Appendix).

4. The Workshop was divided into two parts. Part A, con-
ducted on the first day of the Workshop, consisted of a high-
level one-day conference and was opened to invited guests,
participants and the media. Altogether about one hundred
people attended the conference. A press brief was issued by
the ADB Institute and the ADB simultaneously a day before
the event. Part 2 comprised a four-day capacity-building work-
shop for some 46 participants that focused on specific issues
in use of ICT for improving education. Five invited private
sector companies displayed their ICT educational software
and gave short presentations to participants.

5. Participants attending the workshop came from nineteen
member countries of the ADB, namely, Bangladesh, Bhutan,
Cambodia, the People’s Republic of China, India, Indonesia,
Kazakhstan, Kyrgyz Republic, Lao PDR, Maldives, Mongolia,
Nepal, Philippines, Singapore, Sri Lanka, Thailand,
Turkmenistan, Uzbekistan, and Viet Nam. Many of them were
from ministries of education, but the majority came from min-
istries of communications, science or technology. Most coun-
tries sent several representatives and often this included both
a specialist from education and another from the field of tele-
communications, which seemed appropriate given that the
workshop addressed how ICT might impact education.

Workshop Objectives

6. The Workshop addressed the basic theme of how ICT
can most effectively be used in the field of education to foster
development. Dr. Yidan Wang, the ADBI Officer-in-Charge
of the program, established a framework identifying the fol-
lowing five key areas to be covered by the Workshop: access
to ICT, curriculum and pedagogy, developing learner’s skills
with ICT, teacher training to use ICT and online learning.

7. In the discussions of the five key areas, the Workshop fo-
cused on how to use partnerships with the private sector to help
close the “digital divide,” especially the gap between those who
can effectively take advantage of ICT and those whose disad-
vantaged circumstances prevent them from benefiting from ICT.
Opportunities as well as challenges concerning applying ICT
in education were discussed through presentations made by
government officials, educators and leaders from the private
sector. Policy recommendations were developed by all partici-
pants at the end of the workshop, which are summarized in the
final section of this summary entitled “Policy Agenda.”

Opening Session

8. Dr. Ruth Hayhoe, Professor and Director, HKIEd
opened the Workshop by briefly describing the mission of
HKIEd, including its commitment to use ICT to enhance its

mission. One of its nine guiding principles is “enhancing cre-
ativity and effectiveness in teaching, learning, research and
administration through an IT-rich environment.” HKIEd hopes
to inspire all educators in the Special Administrative Region
of Hong Kong, China to teach as effectively as possible and a
part of its excellence is its ability to take advantage of ICT.

9. Hayhoe shared her personal thoughts on the importance
of ICT in education with participants. She told the story of a
promising young college graduate in PRC who helped
Guizhou, a poor province where he grew up, to facilitate a
“Canadian television week” where educational programs were
broadcast to this remote area for the benefit of the rural poor.
Next, she narrated another story about a deaf child in Hong
Kong, China who received her education through television.
She also referred to recent reports in Hong Kong, China where
young teachers are pioneering the introduction of networking
through computers in classrooms and also helping orient their
older colleagues to the use of this new ICT. She stressed how
these experiences were directly helping to bridge the digital
divide and enhance the educational opportunities of all stu-
dents in the Asia and Pacific region.

10. Dr. Peter Fedon, Educational Adviser, ADB, in his open-
ing remarks emphasized the importance of ICT at present in
the field of education. He noted that nearly one billion of the
world’s poor reside in Asia, defined as those surviving on less
than one dollar a day and whose lives are little touched by ICT.
To address this problem of the digital divide, Fedon empha-
sized that there are three critical issues. The first is the chal-
lenge of providing access to these new technologies to the
struggling masses, so that it may help improve their condition.
The second is the need to enlist the private sector in this effort
to provide some access to ICT for the disadvantaged. The gov-
ernment does not have the resources to do this alone, and there-
fore partnerships with non-government organizations and
corporate groups will need to be developed. Finally, the third
critical issue is education, which can help better inform the
disadvantaged so they can improve their station in life. He in-
dicated that ICT is a potentially powerful tool for development,
but that countries in the Asia and Pacific region vary widely in
their preparedness to deal with ICT. Some countries have al-
ready laid the groundwork for future progress, but others have
not even begun to do so. The ADB has a long-term strategic
plan for poverty reduction that emphasizes the desirability of
including ICT in this effort. However, ICT is unlikely to make
a difference unless policies have been clearly established and
the technology is addressed in realistic and cost-effective ways.

11. Fedon raised some concerns regarding the use of ICT in
education. He touched upon some of the limitations of Web-
based learning: the dependence upon robust telecommunica-
tions connections, the amount of erroneous and useless
information available, the tendency for many to simply surf with
no particular objective, the preponderance of English that fur-
ther complicates its potential use by Asia’s disadvantaged, and
the Web’s clearly Western-based orientation. He also referred
to the problems associated with getting teachers to use technol-
ogy in their classrooms, even in the United States, where the
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majority of teachers still feel they do not have the time to inte-
grate ICT into their curricula. Fedon emphasized how impor-
tant it is for policymakers to remember the lessons learned in
past technology projects in attempting to apply the new digital
technologies in the schools. Finally, he mentioned ADB’s in-
tention to develop a viable plan for facilitating the adoption of
ICT in the educational efforts of Asian countries and expressed
his certainty that this workshop would help provide some worth-
while guidance in this regard for all of its participants.

12. Dr. Masaru Yoshitomi, Dean, ADB Institute, stressed
the importance of ICT in today’s world in his opening remarks.
Certainly, the commercial world relies very heavily upon ICT
with e-commerce as a new activity for businesses in the twenty-
first century. The competitiveness of today’s companies depends
upon their ability to utilize ICT to their best advantage and
corporations will need employees who could work effectively
with ICT. Today’s schools will be expected to give students the
technology skills so that they may learn more effectively and
make them more employable. With regard to the digital divide,
Yoshitomi mentioned a series of critical problems that prevent
developing countries from closing the digital divide. These in-
clude limited infrastructure and lack of equipment, connectiv-
ity and teacher training. He then stressed the potential
significance of the private sector’s role in partnering with edu-
cators to provide these technology-related skills, especially since
it is the corporate world that has pioneered the use of ICT. He
noted the presence of representatives from e-learning private
sector companies at the workshop, indicating that they were
invited to provide expertise in this area from which educators
might benefit. Yoshitomi hoped that the participants would take
advantage of their availability and visit their booths to see their
products. A great deal could be learned about e-learning from
the approaches developed by the private sector companies.

13. Yoshitomi reminded the participants that ICT is not a pana-
cea to address all educational issues and that attempts to “leap-
frog” into new technologies can be problematic. He briefly
described some of the workshops that ADB Institute has re-
cently conducted to address partnership issues. For partnerships
to work, it has to depend upon governments creating the appro-
priate policy framework for the private sector to become in-
volved in an effective and sustainable way. Ministries of
education need to commit resources to use ICT in their educa-
tional systems in order to narrow the digital divide. Some of
the key areas associated with ICT in education are access,
teacher training, curriculum development and online learning.
Appropriate policies need to be developed for each of these
critical areas if ICT is to have significant impact on education.

Keynote Presentations

14. Dr. Kai-ming Cheng, Professor and Pro-Vice Chan-
cellor, University of Hong Kong delivered the first keynote
address of the Workshop. He began by describing the employ-
ment situation in Hong Kong, China and the role played by
education in preparing the population for their professional
activities in the business world. With the majority of its work-
ers employed in the service sector, it is difficult to create new

employment opportunities for those who have lost employment
as a result of the phasing out of their jobs. A lot of re-training is
needed to enable those who have lost their jobs to enter the
labor market again. The use of ICT is therefore extremely im-
portant as it could provide new types of job skills in which
workers can specialize and also new means by which re-train-
ing can be carried out, such as online learning. He presented
statistics to show the growth of the service sectors in various
advanced economies between 1980 and 1998 and how these
compared with the countries in Asia. This data clearly showed
that the service sector is growing very rapidly throughout the
world. One reason for this trend is the degree of specialization
demanded of corporations nowadays, as well as the need for
efficiency. A set of firms has arisen to customize services and
many large organizations are downsizing and outsourcing, tak-
ing advantage of these specialized service companies.

15. As large organizations and universities face such similar
challenges as those faced by the corporate world, Cheng de-
scribed how PRC in the past ten to fifteen years, began to
outsource what is not in their universities. Big universities also
seek partnerships to augment and streamline their activities.
Rather than staying with old administrative hierarchies, teams
are now being organized by project so as to more effectively
address the needs of a given client. This reduces layers of bu-
reaucracy that otherwise might retard the speed with which prob-
lems can be addressed. Just-in-time services can be provided
in a timely manner. What does this mean for the employee? It
means that teamwork, creativity, communication, decision-
making capability and an ability to effectively use ICT are ex-
tremely important. Social skills have also become extremely
important in this team-oriented approach, which earlier may
have been discouraged within the hierarchical structure in a
typical bureaucracy.

16. Cheng next discussed how these new business approaches
might affect university teaching and college curricula. Until
recently many of the professional skills have not been expected
or encouraged in the classroom. Creative decision-making and
innovation have not necessarily been rewarded, even though
these are important skills needed once students leave the uni-
versity. A great deal of learning can now take place outside the
classroom through the use of ICT. In many cases, this learning
is more valuable to students than the education they receive in
the classroom. Unfortunately, school instructors do not always
appreciate this state of affairs. Cheng then asked what the proper
role for today’s schools might be given all these shifts in the
business sector. He focused on what the core competence for
today’s students might consist of: students need to learn how to
learn, how to construct new knowledge and communicate ef-
fectively with others. Schools need to become learning com-
munities, rather than places for individual students to compete.
These trends have led to a de-emphasis upon traditional cur-
ricula, with a shift into more open systems. Taipei,China is even
considering eliminating college entrance exams as a way of
reducing reliance upon traditional curricula.

17. Cheng emphasized that partnerships between the private
sector and higher education have great potential. The busi-
ness community can provide valuable educational services
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and can show educators how to best take advantage of ICT.
Universities might emulate the client-centered approaches of
the corporate world and adjust its pedagogy to the new de-
mands of the service-oriented economy. They might learn from
the way in which corporations train their workers and pro-
vide skills for the information age. At the same time, the pri-
vate sector needs to take more responsibility in preparing
young people for their professional lives, as well as to help
re-train them throughout their lives. Effective business mod-
els for use of ICT still need to be developed. Potential corpo-
rate educational providers are experimenting with the model
used by Amazon Books. Whether online education will play
as significant a role at the university level as in the private
sector remains to be seen. The “culture” of the corporate world
and that of the education sector differs and this disparity some-
times makes coordination of activities between these two prob-
lematic. But an effective partnership between business and
education is essential to promote the growth of the new ser-
vice economies and ultimately to the social welfare of the
citizenry.

18. The question session following the presentation ad-
dressed a wide variety of different topics. In particular, Cheng
stressed the great potential that online learning has in higher
education. While he indicated that predicting the cost-effec-
tiveness of specific online education efforts is difficult, he
felt that, in looking at the larger picture, this method of learn-
ing provides very important options for students and conse-
quently seems too significant for major universities to ignore.
E-learning is likely to make an important contribution to edu-
cational efforts in Asia, particularly at the university level.

19. Dr. Sugata Mitra, Senior Vice President, National In-
stitute for Information Technology (NIIT), India described
the efforts of his firm to train young people in computer skills
throughout India and in some neighboring countries. He made
a distinction among three different types of learning para-
digms. In the first, the student is told what to do. This is the
public school model. In the second approach, the student and
instructor negotiate how learning will take place. This is the
corporate model, generally used by learning institutes like
NIIT. The third model is for learners to determine what they
want to learn on their own. This approach is being explored
today by proponents of an educational movement known as
“constructivism,” although often teachers and parents are
uncomfortable with this approach since it does not guarantee
success in schools. Mitra noted that often in computer classes
taught by NIIT, students were able to move ahead on their
own without much assistance from the teacher. In fact, some-
times the teacher’s involvement was problematic, in that some
of the curriculum available for teaching programming was
antiquated and it actually slowed the pace of the learning pro-
cess. He became impressed with students’ abilities to learn
independently and wondered the degree to which children
might be capable of this kind of independent learning. So he
decided to explore this issue using a rather novel approach.

20. He introduced the “Hole in the Wall” project as an ex-
periment to assess how poor children learn once Internet ac-

cess is provided to them. A computer was turned outward in a
hole in the wall at NIIT’s computer research center in Delhi,
so that young children in the neighborhood outside NIIT’s
center could experiment with its touch screen input system if
they wished to. Mitra set up a video camera to record what
was happening in front of the computer screen and thereby to
have information of the learning processes that might take
place. In his presentation, he showed the audience some video
clips of what had happened. As he expected, right away curi-
ous young people started gathering around the computer to
experiment with it. Within a few weeks, through trial-and-
error, several children had figured out how to get online and
search for information on the World Wide Web. They shared
what they learned with others and soon many more came on a
consistent basis to play at the “hole in the wall.” Interest in
exploring the Web was so great that often there were argu-
ments about who got to use the computer and for how long
they could stay on it. Of most interest to Mitra was that there
seemed to be no need for outside guidance or tutoring in how
to use the computer to gain access to the Internet. Even the
poor and the disadvantaged youngsters seemed to be able to
learn computer literacy skills on their own.

21. Since this first experiment took place so close to a high-
level computer facility, the question arose as to whether the
children had been given some assistance at some point by
those working at NIIT. So the experiment was tried again,
this time at a site far away from any computer facility. The
results were the same. But there were still some critics who
expressed skepticism that the results could be attributed to
the children involved in both cases having reasonably strong
English skills and thus have a significant advantage in using
the Internet, which is largely English-based. These skeptics
felt that the hundreds of thousands of children in Indian vil-
lages who did not know English would find it much more
difficult to learn to access the Web on their own. So Mitra
decided to place a computer kiosk in a remote village where
little English was spoken. Again, videotaped evidence in-
dicated that these village children were able to learn on their
own on how to get online and access the Internet effectively.
Yet another experiment was later conducted with a computer
in the “hole in the wall” of a building in the middle of an
urban ghetto setting, where levels of crime were high and
disillusionment might be expected to affect the motivation to
get online. However, tough street kids, like all previous par-
ticipants in this study, were quite interested in the computer
and able to access the Internet on their own.

22. One of the most significant of these experiences is that
there seems to be an improvement in English language skills
through online learning. This result was especially evident in
the village experiment, where little English had been spoken
before. Another form of learning associated with these expe-
riences was how to encourage cooperation. In order to avoid
constant conflict over who will have the priority use of the
computer, the children worked out systems for taking turns
and sharing the use of the equipment. The group also wound
up sharing information about how to work with the equip-
ment and the Web browser, so that everyone could better ap-
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preciate the online experience. This high level of collabora-
tion was noted even among the ghetto children, who may have
otherwise lacked role models for this type of cooperation.
Interestingly, it seemed that children under the age of thirteen
learned to work with these kiosks more readily than teenag-
ers, who seemed less curious and less open to getting online.
Mitra commented, somewhat ironically, that perhaps by the
age of thirteen young people have become convinced that you
can only learn from teachers. But he also mentioned that the
kiosks were placed at a height that was more comfortable for
shorter, younger children, since this was the group targeted
by the study.

23. Mitra observed that the natural inclination to explore on
the Web would sometimes stagnate after a period of time. So
he decided to become involved and provide some suggestions
for the children about what they might do online. For example,
at one point, he mentioned to the Web-users in a village that
they could make the machine play music. When he returned a
few weeks later, these users had figured out how to download
MP3 programs off the Web and were playing songs. Again
Mitra was impressed with how independently these village
children could learn online skills. An interesting set of ques-
tions regarding Constructivist learning is the degree to which
teacher intervention is necessary, when it should occur, and
how much guidance should be provided. These “Hole in the
Wall” experiments imply that very little training is necessary
for those who wish to access the Internet. This appears to be
a very accessible technology, which can provide information
for even the least computer-savvy population. To make sure
that the kiosks are still working, Mitra set them up to send
messages back to his firm about their degree of functionality.
If problems occur, the machines can send a warning signal
back to the research center over the network. If the wired
network connection is interrupted, there are even possible
wireless connections that can be initiated to monitor the con-
dition of the computer station. With this feedback system,
computer kiosks can be reliably operated in even quite re-
mote rural communities to provide online access for them.
During the discussion session, Mitra mentioned that the World
Bank has decided to support the purchase of several hundred
computers to be placed in different parts of India for use by
villages, to see if Internet access can help serve a variety of
different needs and thereby foster development.

24. Dr. Weifang Min, Professor and Executive Vice
President, Beijing University, People’s Republic of China
(PRC), in his keynote address, explored the potential for
partnerships between higher education institutions and the
private sector. He began his presentation by discussing the
importance now of the relationship between information-
based corporations and universities, in terms of shifting the
economy of a country such as the PRC from an agricultural/
industrial base into an information-based one. The quality
of information and the efficiency with which it is acquired
and applied to real tasks can profoundly affect productivity.
Universities can help the corporate sector in several impor-
tant ways. First, they play a vital role in the training of ICT
specialists. Second, the research conducted on college cam-

puses can lead to important new developments in the field
of ICT. Conversely, private industry can assist higher edu-
cation in several ways. One way is to provide financial sup-
port or technology to be used for research or instructional
purposes. Another is to share in the development of prod-
ucts, wherein university faculty and corporate engineers
work together to create new advances in technology based
on new research findings. In fact, much of the technological
development associated with the microcomputer revolution
began as part of a good working relationship between re-
searchers at Stanford University and computer chip devel-
opment companies in the private sector.

25. Beijing University has established a research center that
investigates new developments in the communications field,
but which also maintains a working relationship with sev-
eral high tech companies. This facility, known as the Founder
Corporation, is a private entity that functions independently
of the university, giving it the flexibility to both conduct
cutting-edge research and develop market products derived
from research. One of its recent cooperative efforts was the
development of a computerized method of printing Chinese
characters, which was commercially taken advantage of by
printing companies who now dominate an industry that sup-
ports journalism all over PRC. It also has become the sec-
ond largest producer of personal computers in the PRC, as
well as a developer of important software. Beijing Univer-
sity benefits from its partnership with Founder in that its
faculty and students are made aware of the most recent dis-
coveries in the field of ICT as they search for practical ways
to apply findings to the development of new products. The
challenges associated with developing new products help
focus the efforts of researchers at the university on cutting
edge activities.

26. Beijing University has also developed a partnership with
International Business Machines (IBM). Min described how
IBM provided much of the equipment for a university tech-
nology center established in 1995. IBM also furnished a great
deal of consulting advice for the university on how it should
approach ICT. IBM was also involved in helping Beijing
University in upgrading the programming efforts at the uni-
versity. The many curricular offerings that grew as a result of
the availability of the new technology center helped attract
some of the most talented computer science students from all
over the PRC. The IBM Technology Center at Beijing Uni-
versity has also sponsored a variety of e-commerce types of
research, including use of mobile communications devices,
digital forms of television, new programming languages,
among others. The university has clearly benefited from its
partnership with IBM in a number of ways. At the same time,
IBM has also benefited. In addition to the positive public re-
lations associated with the center, IBM has most of its future
employees trained by the university. Also many of the most
important Chinese computer scientists initially learned their
computer skills on IBM equipment and would be more famil-
iar with such equipment. While this relationship with IBM is
its most significant, partnerships with other corporations have
been also established by Beijing University. The Beijing Uni-
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versity-Intel joint LAN allows for research projects in both
hardware and software development. There are also coopera-
tive relationships that have been worked out between Japa-
nese companies and the university.

27. After his presentation, Min addressed a question about
the digital divide by stating that the benefits of ICT developed
in higher education will ultimately be taken advantage of by
the general population and will help raise the overall levels of
awareness about ICT. In discussing partnerships, he stressed
the need for both partners in the public and private sector to
benefit from the relationship. Otherwise, the likelihood is that
the relationship will end. He also discussed the critical issue of
intellectual property rights in partnerships, indicating that these
rights need to be legally defined beforehand as part of any cor-
porate-academic partnership, so that there is no confusion later
on as to who can claim ownership of copyright.

28. Dr. Paul Cheung, Senior Vice President, Pacific Cen-
tury CyberWorks, Hong Kong, China discussed the state of
online learning by opening with a description of how rapidly it
is growing. Over 700,000 students in the year 2000 were tak-
ing college coursework online and one-third of all U.S. univer-
sities were offering distance learning. A number of “virtual
universities” with no physical campus have been established,
such as Walden, Jones International, and Capella. Universitas
21 is one example of the many consortia of universities around
the world that have been formed to foster efforts in online in-
struction. The Web offers a combination of rich, multimedia-
based information and sophisticated communications
capabilities. But education is only meaningful when the learner
can appreciate its significance. Memorization is not enough.
Cheung presented a model of information processing that de-
scribed the learning process in the following fashion: basic data
leads to information that leads to knowledge and finally may
result in some wisdom. At each stage, the student is synthesiz-
ing and interpreting so as to use basic data and information to
build more complex, meaningful knowledge forms. This should
occur in a social context, with interactions between the learner
and a teacher and his fellow students. Group interactions are
critical to significant learning experiences. In attempting to
explain and articulate to others, a great deal of learning can
take place so that students can attain knowledge and perhaps
even gain wisdom.

29. Cheung feels that online learning faces the challenge of
providing sufficient social interaction for students to learn
effectively. A high percentage of today’s online students are
mature, self-motivated learners who are already in the work-
place. This type of student may be able to learn effectively
online. But less mature, less highly motivated students may
not function as effectively in an online learning environment.
In addition, e-learning may not be appropriate for all dis-
ciplines or types of learning. For instance, it may not be an
effective approach for developing specific skills, as in work-
ing with certain types of equipment. It may also be inappro-
priate for the development of higher level thinking skills.

Cheung feels strongly that most students will still require face-
to-face social interaction to keep them focused on the learn-
ing process and to help them develop a more meaningful
appreciation of the subject matter. There are still many chal-
lenges to be faced by online education. One is access. The
digital divide is a critical problem, in that only five percent of
the world’s population has access to the Internet (and 60 per-
cent of that group lives in North America). It will some time
before e-learning can reach the vast majority of the world’s
population. Another issue is that of its potential effectiveness.
More research is needed to determine how online learning
can be implemented. There is also the danger of e-learning
being taken over by the business world, without sufficient
levels of participation in the development of coursework on
the part of educators. Cheung feels that there should be no
one model for e-learning, even if it is developed by the most
prestigious universities. Online learning should use a variety
of different strategies for different types of courses. The
speaker concluded by saying that the Massachusetts Institute
of Technology’s recent offer to make its coursework avail-
able online for free information supports his contention that
information by itself is not enough. Education requires hu-
man interaction to be fully realized.

30. In the question-and-answer session, Cheung addressed
the digital divide issue, by stating that ICT cannot help the
underprivileged masses if the economic problems associ-
ated with poverty are not solved first. One advantage of late
development for certain societies, however, may be the avail-
ability of a more fully integrated approach to ICT, which
includes wireless solutions. It was also observed that online
learning may have far more potential in non-formal educa-
tion than in formal education, because it can reach learners
at home or at work. The accreditation of coursework across
borders was mentioned as a problem for global online learn-
ing projects. Cheung’s perspective on this issue was that it
was part of a larger problem associated with trade-barriers
and political separatism that probably needs to be worked
out first.

31. Dr. Morteza Rahimi, Vice President and Chief Tech-
nology Officer, Northwestern University and Dr. Meredith
Woo-Cumings, Visiting Scholar, ADB Institute co-presented
on how the digital divide issue is being addressed in the United
States. The so-called Collaboratory Project was designed at
Northwestern University to bring new technology to the ghetto
schools of Chicago. Schools there have Internet access, but
the question is whether it can be used to good purposes. The
project was designed to involve students and teachers in mean-
ingful Web-related activities. It shows how ICT can be used
effectively in the classroom, when a curriculum is effectively
developed for which there are some appropriate, exciting re-
lated activities to be conducted online. Rahimi described a
series of different types of activities in which project partici-
pants have been engaged. The first activity involved an online
cultural exchange between African-American students and a
class of students of about the same age in South Africa. The
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two groups shared information about themselves, exploring
various aspects of their lives and the societies they lived in.
For the African-American students, this experience helped
clarify aspects of their African heritage. WebPages develop-
ment was another important activity in the Collaboratory
Project. One student created a WebPage about the first
McDonald’s built in the Chicago area, which included a photo
of the building. Another project involved students creating
their own dinosaurs. Sharing information can also be very
effective on the Internet. Book reports were shared online.
Students also shared knowledge on where their ancestors were
originally from in a “Heritage Project.” Another Web activity
involved having the students supplement their research ef-
forts by asking questions of an expert on an “AskAnExpert”
Website. They submitted questions via email, to which, a day
or two later, they found knowledgeable responses.

32. These Web-based activities represent some examples of
how curricular units can be strengthened by the use of ICT.
Dynamic online experiences can help motivate students and
can also provide access to information that otherwise would
be very difficult to obtain. Rahimi also emphasized that, while
conducted in a resource-rich setting, the Collaboratory Project
serves as an example of how to address a digital divide prob-
lem. For it helped students from poor neighborhoods and un-
derprivileged backgrounds to become involved in working
with sophisticated forms of technology. Such experiences can
help provide the disadvantaged young people with some of
the same educational opportunities that normally only their
more privileged peers in the suburban school districts of the
United States get to experience, thereby promoting equity and
equal opportunity.

33. At the conclusion of the presentation, an interesting dis-
cussion was focused on how the digital divide was addressed
in India. An Indian participant described how private ICT
companies in India have been invited into the public schools
to offer courses and workshops, both immediately after school
and later on in the evenings. This instruction can be for school-
aged children or for adults. The companies provide equip-
ment and software for the courses and they charge tuition fees.
But the fees associated with these courses are much lower
than these companies would normally charge. The incentive
for Indian ICT companies is that the number of students who
enrolled in the workshops given in the public schools are much
higher than those who might enroll in one of their commer-
cially offered courses. This is a win-win public-private part-
nership, wherein inexpensive training with ICT is provided
to the public and the ICT companies have become involved
as a way to make money through this low profit-margin, high
volume approach. Another successful government-initiated
project to involve information-based industries in school train-
ing projects has taken place in Hong Kong, China. A partici-
pant involved in this plan discussed how this project has been
structured with a set of guidelines developed by the govern-
ment for the private sector, so as to avoid offensive material,
advertising, overpricing, etc.

Other Presentations

Access and Costs

34. Dr. Jeffrey Osowski, Assistant Commissioner, New
Jersey Department of Education, United States, described
how partnership arrangement between the school districts
throughout his state and the regional telecommunications com-
pany, Verizon (formerly Bell Atlantic), help improve the ac-
cess to ICT. He began by describing the ICT situation in the
New Jersey schools. The State was characterized by digital
divide with disparity in terms of resources for education and
access to ICT. The state court decided that the thirty poorest
state school districts should receive state aid and discounts
on technology services in order to raise per-pupil expendi-
tures to a level closer to that of the wealthier districts. In this
way, the public schools have attempted to address this digital
divide problem within the state of New Jersey.

35. The single most disadvantaged community in the entire
state was Union City, listed as one of the one hundred most
impoverished cities in the United States with a population that
is 92 percent Latino, most of whom have English as a second
language. About five years ago, the State Education Board de-
cided to implement an ICT-intensive project in all of the sev-
enth grade classes in Union City, which included 135 students
and 20 teachers. This effort, named “Project Explore,” enlisted
the assistance of the regional telecommunications provider, Bell
Atlantic (now Verizon). Computers with connectivity to the
Internet were placed in every classroom. Software was pro-
vided including many titles on CD-ROM. All the teachers were
trained to use the equipment. Finally, an Internet-connected
computer was placed in every student’s and every teacher’s
home by Bell Atlantic, so homework could be completed at
home using ICT. After several years, this project produced some
impressive results. Standardized test scores for this group in
reading, writing, and mathematics improved significantly, as
did attendance. Parents became more involved in their children’s
education, in fact demanding that they be provided with com-
puters in their high school classes. By all these measures, the
project was judged a great success.

36. Education officials in New Jersey were encouraged by
the results that show ICT could make a real difference for
disadvantaged children. So they initiated a much broader
project entitled “Access New Jersey,” designed to provide ICT
for students throughout the State. Fortunately for the schools,
in 1992 the state legislature passed the New Jersey Telecom-
munications Act that deregulated state telecommunications.
This opened services up for bids from competing providers
and allowed the schools to negotiate with telecommunica-
tions carriers. Through the state Public Utilities Commission,
the schools came to an agreement with Verizon. Larger dis-
counts were given to poorer school districts. An additional
fund in telecommunication fee discounts for the poorest dis-
tricts was obtained from the national Universal Service Fund,
which provides discounts worth over two billion dollars to
disadvantaged school districts throughout the United States.
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The state of New Jersey created a fund of its own to develop
distance-learning capabilities in the school, using online con-
nections and video-conferencing capability.

37. The state also funded the Educational Technology Train-
ing Centers (ETTCs), which then trained over 100,000 teach-
ers on how to use technology for advanced learning. A
mentoring program was established wherein teachers who use
technology effectively are identified and honored by the state.
These “mentors” are then asked to help teach their colleagues
how to use ICT effectively in their classrooms. Twenty-one
of these mentors are given technology fellowships, releasing
them from classroom responsibilities for a year so they can
work at a local training center with other teachers. It is stipu-
lated that 50 percent of their activities need to be devoted to
helping teachers and students from disadvantaged school dis-
tricts. This past year, with five million dollars in funding from
the Bill and Melinda Gates Foundation, the Exemplary Lead-
ership Institutes for Technology in Education (ELITE) project
began in New Jersey as another effort to train teachers on
how to integrate ICT into the curriculum. Yet another project,
called “Pairing and Sharing” was begun, to pair advantaged
school districts with disadvantaged districts so they can share
their expertise in working with these instructional technolo-
gies. Access Collaboration Equity (ACE) Centers are being
established in the poor neighborhoods of New Jersey to pro-
vide access to ICT which students may not have at home,
thereby attempting to redress the disparity in access to tech-
nology at home between the rich and poor throughout the state
—another way to address the digital divide problem in New
Jersey.

38. Osowski concluded his remarks with some suggestions
regarding the use of public-private partnerships to address
inequities in access to educational technology. He recom-
mended that schools look for multiple funding sources, espe-
cially since often matching funds from other donors can be
obtained once a project is underway. He feels that companies
like Verizon are willing to provide grants and discounts to
schools as a way of investing in the future of the educational
system and educating future employees. In addition to the
public relations benefits, Verizon also believes that encour-
aging use of telecommunications in the schools encourages
its use at home and later on the job, contributing ultimately to
higher levels of profitability for the company. The New Jer-
sey Department of Education and Verizon have worked out a
dynamic partnership, which ultimately should improve the
level of education in New Jersey through use of ICT, espe-
cially in the disadvantaged school districts of the state.

39. Dr. Stephen Anzalone, Director of the Multichannel
Learning Center, Education Development Center, United
States, discussed the critical issues of cost and effectiveness
with regard to use of ICT in education. He began with some
background remarks regarding the debates that have long gone
on over the instructional potential of ICT and whether the
considerable expense associated with its application is worth
it. He identified the two opposing camps in this debate as the
“true believers” and the “skeptics.” While true believers would

probably argue ICT can be cost-effective in any setting, a skep-
tic might seriously question whether it is appropriate to intro-
duce ICT into school settings with limited resources (which
is the case throughout much of Asia and the Pacific region).
One of the problems associated with this issue is the diffi-
culty of accurately gauging costs for ICT, especially since
there are many components to consider; hardware, software,
connectivity, support personnel salaries, teacher training, se-
curity, insurance, etc. Some true believers have emphasized
the fact that the cost of computer chip memory is constantly
dropping, but the hardware has been estimated as accounting
for only about one-quarter of the total costs generally associ-
ated with ICT systems. Also this does not necessary lead to
cheaper machines, just more powerful ones.

40. Recently, the respected French economist, Dr. Orivel,
made a serious effort to determine the costs associated with
school use of ICT. He did a computerized search of the huge
Educational Resources Information Center (ERIC) database,
combining the descriptors “educational technology” and
“cost.” It located no entries whatsoever, which only highlights
the fact that information about ICT costs is difficult to find.
One of the reasons why costs are seldom reported in journal
articles is because, with inflation, the value of these figures
will change over time and ultimately the numbers may be
misleading or will make the research appear outdated. But
another important reason why costs are rarely reported is that
they are so difficult to accurately determine. But Orivel looked
through a number of studies, including some done by the
World Bank, and came to the conclusion that the cost per stu-
dent per year in 1994 for ICT, assuming 40 hours of utiliza-
tion was about US$70. This was true in both developed and
developing countries. This sum is not especially significant
for many countries, including the economically advanced
countries of Asia and the Pacific region, which are typically
spending over five thousand dollars per student per year. In
the 24 least developed countries (LDCs) in this region, how-
ever, expenditure per pupil per year is approximately 100
dollars for primary, 200 dollars for secondary, and 800 dol-
lars for tertiary level education. For schools in these coun-
tries, 70 dollars is an enormous expense, accounting for high
percentages of the entire expenditure per pupil. Furthermore,
only about 20 percent of a typical education budget is discre-
tionary (not already dedicated to salary, for example). So, for
example, in the secondary schools of these LDCs, only about
40 dollars per pupil would even be available to spend on ICT.
The costs of ICT appear very high, if not prohibitive in these
situations.

41. A second critical issue for ICT is instructional effective-
ness. Anzalone identified several potentially effective out-
comes associated with the school exposure to ICT. The
computer literacy rationale argues that ICT skills are impor-
tant for functioning successfully in today’s high-tech schools
and workplaces. The technology sector has become an im-
portant component of most developed economies, with many
jobs available for specialists in ICT. Some even feel that ICT
can make learning more effective, improving instructional
efficiency. But unfortunately, there is little hard evidence that
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any of these objectives have been achieved through introduc-
tion of ICT into schools. Most research results regarding the
use of ICT are inconclusive. Precise outcomes for ICT utili-
zation are often difficult to define and even harder to mea-
sure. Anzalone indicated that, while many studies provide
vague anecdotal assertions about ICT’s effectiveness, few can
actually document its impact numerically and very few thor-
ough descriptive studies have been conducted. After the pre-
sen ta t ion ,  there  was  some group  d iscuss ion  of
cost-effectiveness issues during which Anzalone asked how
many participants from LDCs felt comfortable dedicating the
aforementioned percentages of their schools’ per pupil ex-
penditure to ICT. Nobody actually raised their hand, and the
group seemed somewhat subdued, perhaps pondering the
problems associated with the cost figures presented.

Curriculum and Pedagogy

42. Dr. Kar Tin Lee, Principal Lecturer, Head, Depart-
ment of Curriculum and Instruction, HKIEd discussed the
implications of online learning for teachers. She described
both the demands that ICT places on instructors and the new
opportunities it offers to try alternative pedagogical ap-
proaches. One of the most significant demands associated with
online education is the amount of planning often required.
Instructors need to be ready so that they can adjust to any
complications arising from trying to communicate with stu-
dents at a distance. There is also quite a bit of planning in-
volved in posting materials on the Web, so that it is ready for
students. Online instruction can be very time-consuming, es-
pecially when class sizes are large and the number of mes-
sages sent to individual students grows to significant
proportions. But along with these kinds of adjustments come
exciting opportunities to teach in new ways. Instructors can
try more constructivist approaches, rather than perpetuating
traditional models. Having students work and think indepen-
dently has always been a characteristic of effective distance
education, since without face-to-face contact on a regular
basis, a certain degree of autonomous effort is expected of
students. But this can be an advantage, rather than a disad-
vantage, in that students can become more involved when
allowed to pursue their own interests.

43. In addition to giving students access to a great deal of
information, computer networks can provide many opportu-
nities for interaction. Often online courses involve more in-
teractions than would take place in the traditional classroom,
in part because communication can take place anytime, rather
than just during a class period. Instructors can better indi-
vidualize their teaching by interacting with students on a more
continuous basis through telecommunications. These online
exchanges can be either asynchronous, as with email, elec-
tronic bulletin boards or Listservs, or they can be synchro-
nous, as with online chat sessions, telephone calls or
video-conferencing. Lee mentioned several approaches to
encouraging interaction that can work well online. One of
them was the requirement that students communicate exten-
sively and try to develop their own virtual learning communi-

ties. Another interesting way to interact online is to contact
an expert over the Web or on a Listserv, as part of the research
process. Online interactions can help learners construct their
own knowledge through dialogue with the teacher and with
other students. Students can become more aware and sophis-
ticated about topics when forced to understand the perspec-
tives of others and when forced to defend their own positions.
In conducting an online course, instructors may need to ad-
just to different ways of learning. For example, non-struc-
tured, seemingly chaotic learning may be more effective for
many students than highly structured learning. Play, if intro-
duced appropriately, can be very engaging for learners. Lee
reiterated at the conclusion of her presentation that online
systems provide exciting new opportunities to reach students
and to teach in more dynamic, student-centered ways.

44. In the question-and-answer session following the pre-
sentation, Lee expressed her concern that administrators tend
to think about online learning mainly in terms of expanding
enrollments or saving money, but, in fact, an effective online
course may well be more expensive than conventional instruc-
tion. Not only are there equipment costs involved, but e-learn-
ing is more time-consuming for teachers both in the planning
and the delivery of the course. She also addressed the poten-
tial attrition problem associated with distance education ef-
forts, wherein a high percentage of students get discouraged
and drop out. She commented that effective online teaching
approaches, of the kind she is recommending, might help al-
leviate this problem. But she concluded by noting that e-learn-
ing is probably not for all students, and it will be especially
challenging for immature, non-autonomous learners.

45. Ms. Betsy Lim, Deputy Director, Instructional Tech-
nology Training, Ministry of Education, Singapore, pro-
vided some background about introduction of ICT in education
in Singapore, stressing the centralized nature of its education
system. She presented a video program that demonstrated
some of the ICT-related activities going on in Singapore’s
schools. This instructional technology effort is clearly very
extensive and up-to-date, with many kinds of technology-
based classroom activities covering the use of some of the
most sophisticated technologies. For example, the program
showed the use of Edupad, a laptop for students that provide
some of their textbook materials and serves as a workspace
environment. She also explained the Singapore Ministry of
Education’s comprehensive Master Plan for use of instruc-
tional technology, which includes ongoing equipment pur-
chases, teacher training, development and utilization of
educational technology-based materials, development of spe-
cial projects using ICT, etc.

46. Singapore’s Master Plan was a collaborative effort that
included teachers, technology specialists, curriculum devel-
opers, and representatives from the Ministry of Education in
the process. To help get ideas on how to design the plan, the
approach to using Instructional Technology was observed in
visits to a number of other countries, such as Israel, Canada
and the US. The ICT plan requires a considerable amount of
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investment in infrastructure and equipment, and targeting at
providing computers to students at computer-student ratios
of 6 to1 at the primary level and 5 to 1 at the secondary level.
Replacement of machines is on a 5-year cycle. The Ministry
of Education subsidizes teachers’ purchases of computers,
paying for part of the cost of the equipment. Some state-of-
the-art devices, like digital video editors and data-loggers,
are also being made available to schools. As at present, school
networks (LANs) are in the process of being upgraded, with
some already having wireless capability. Each school in
Singapore has a full time technology coordinator who pro-
vides technical assistance for the building. A group of teach-
ers has been hired to work in the Ministry for evaluating
instructional software, for purchase and use in the schools.
Classroom software is developed and produced by computer
specialists working for the Ministry of Education. A Digital
Media Repository has been established to house all kinds of
media materials. Many television programs have been digi-
tized and recorded on optical discs. Funding is provided for
teachers to purchase software for their classroom use. Websites
have been developed to teach various subjects, including the
teaching of Chinese. A Website called the eduMALL is avail-
able to encourage teachers and students to become involved
in ICT activities.

47. Singapore students have participated in the ThinkQuest
student software contest and have won several awards. In fact,
many competitions in Singapore have been created by the Min-
istry of Education to encourage students to excel in various
instructional technology applications. Digital cameras have
been distributed to students so they can produce their own video
programs. At the secondary level, the use of the Web is re-
quired for research purposes and the use of the Webquest search
model is encouraged. There is a training fund available to
schools for their use as they see fit. Teacher training is facili-
tated by former teachers who serve as technology specialists
and many workshops are conducted. A Website has been de-
veloped specifically for teacher training. Teachers are encour-
aged to do action research into the use of technology, as part
of a project entitled EduQuest in collaboration with Apple
Computer. A partnership with IBM has also been developed,
in a project known as DigitalVillage, wherein parents are en-
couraged to monitor their children’s work and become involved
in online discussions with others about education. Singapore
has been involved in several major research studies, including
the Secondary Information Technology in Education (SITE)
study being conducted by the Organization for Economic Co-
operation and Development. The Research and Evaluation
Branch of the Ministry of Education conducts ongoing evalu-
ation of schools’ utilization of ICT. Lim summarized
Singapore’s approach to implementing an instructional tech-
nology master plan, as “Think big, start small, and act fast.”

Teacher Training

48. Dr. Michael Williams, Associate Professor of Instruc-
tional Science, the National Institute of Education,
Singapore followed up Ms. Lim’s presentation with further

description of how Singapore has been able to establish such
a dynamic program in instructional technology. He described
how the instructional technology program in Singapore un-
derwent a revolution in the mid-90s, as computers became
networked and gained access to the World Wide Web. Some
shifts in pedagogy stressing Constructivist approaches to learn-
ing came along at around the same time. Computer literacy
underwent a transformation, shifting from a focus upon the
use of the computer itself to an emphasis upon how a com-
puter should be used to teach curriculum. In fact, curricular
revision was an important aspect of Singapore’s master plan
for ICT. Extensive staff development has been another key
component of this plan to effectively implement the use of
IT. Several levels of ICT use by teachers were identified. The
acquisition of skill level involves learning how to work with
ICT application. The application level involves teachers us-
ing IT applications in the classroom. The innovative level
encourages teachers to come up with interesting new ways to
use technology. A textbook about these technology skills was
developed to help guide the ICT skills development of teach-
ers and pre-service teachers. Singapore works with other coun-
tries through the Southeast Asian Ministers of Education
Organization (SEAMEO), inviting educators from through-
out Southeast Asia to come and observe what is happening
with ICT.

49. Mr. Michael Trucano, Coordinator, World Links Pro-
gram, World Bank Institute presented an overview of the
World Links program and its efforts to facilitate Internet con-
nection of secondary schools in developing countries. The
World Links for Development (WorLD) project began in 1997
at the World Bank, but recently has since been established as
a non-profit organization that solicits funding from a number
of different sources, as well as from the Bank. Its principal
activities are to provide Internet connectivity, conduct teacher
training, help arrange partnerships between participating
schools and with other appropriate organizations, advocate
for reduced telecommunications costs for schools, and evalu-
ate its own efforts as a way of learning how to best bring ICT
to poor schools throughout the world. Over the course of the
past four years, this project has expanded to include over 500
schools in 15 different countries serving an estimated 100,000
students. The schools selected are not the well-financed
schools for the children of urban elite, but instead are ones
that really need some assistance in getting involved in using
ICT. World Links provides some funding for purchasing com-
puter equipment. But it also tries to involve other organiza-
tions to contribute, including ministries of education and
ministries of telecommunications.

50. World Links’ principal activity is training teachers to
work effectively with ICT. It offers a variety of different types
of in-service staff development workshops, including Intro-
duction to the Internet, Introduction to Tele-collaborative
Projects, Curriculum and Technology Integration, Diffusion
of ICT Innovations, and the Role of Tele-centers. Its training
packages are “localized” for the cultural setting in which they
are delivered, so as to most effectively relate to the partici-
pants’ experiences. The staffing of the World Links project
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includes 4.5 staff at the World Bank Institute and 1 or 2 repre-
sentatives at each field site. To expand its operations and its
impact, partnerships are necessary with NGOs, corporations,
and community groups, among others. For example, one suc-
cessful partner has been the i-EARN non-profit group, whose
extensive Website with global Internet resources can serve as
a cyber location for participating classrooms to connect with
one another and to collaborate with other school-based tele-
communications projects all over the world.

51. The costs of the World Links project was about 30-35 US
dollars per student during pilot projects, which was about six
percent of the total per student expenditure in participating sec-
ondary schools. No funding has been provided for the ongoing
costs, including telecommunications charges, repairs, security,
etc. These costs must be financed locally from school budgets
or through tuition fees charged for participation in the project.
Sustainability of the project will only be possible with this kind
of grass roots support. Scalability will only occur if teachers
who have been trained by World Links share what they have
learned about using ICT with their colleagues, a practice that
the project has encouraged as an integral part of its workshops.
An extensive evaluation of the World Links project was con-
ducted in twelve out of the fifteen participating countries, with
383 teachers surveyed. Data was collected from both partici-
pating schools and non-participating schools with similar de-
mographics that could serve as a control. The reactions on the
part of teachers have been largely favorable. They felt that the
project had improved their skills with technology, helped them
develop collaborative student projects, and improved their teach-
ing in general. They also reported that the project helped im-
prove student skills and knowledge, especially with respect to
use of ICT, with girls benefiting as much as boys.

52. In terms of future prospects, it appears that the costs of
maintaining the project will be manageable for the participat-
ing schools. An important issue will be whether the costs of
access to the Internet can eventually be reduced, possibly
through deregulation of telecommunication sector in the coun-
tries involved or through cost sharing (see the presentation
by Osowski on what New Jersey has done with a school/tele-
communication provider partnership arrangement). E-learn-
ing might become a viable part of this project in the future, if
it appears to be technically feasible and cost-effective. Wire-
less connectivity may be used in future projects and is al-
ready being piloted, most notably in Uganda where it seems
to be a cost-effective solution. New projects are in the plan-
ning stages for the Philippines, Indonesia, Viet Nam, Cambo-
dia, and Lao PDR. In concluding his remarks, Trucano
reviewed the lessons that have been learned so far:

•   ICT projects start slow and small (with pilots)

• be opportunistic (especially with partnerships)

• find financial trade-offs (cost-sharing)

• focus on teacher training

• struggle to keep connected

• remember that technology can be disruptive in class-
rooms if students and teachers are not prepared for it

• realize that cross-national collaboration is difficult to
both arrange and sustain

• always keep in mind that the developing country con-
text differs widely from that of the developed coun-
tries, especially with regard to ICT.

53. Dr. Nancy Law, Director of the Center for Instruc-
tional Technology in School and Teacher Education, Uni-
versity of Hong Kong discussed how teachers can most
effectively be prepared to work with technology in the class-
room. She made a case for the importance of teacher training
and elaborated what should be included in professional de-
velopment efforts for ICT. Some of the areas that need to be
addressed are:

• skills with technology

• curriculum integration of ICT-based activities

• new pedagogical perspectives that take advantage of ICT’s
potential to involve students in independent projects

• the new roles that teachers are called to play when these
new instructional approaches are used in the classroom

Law then described an emergent pedagogical paradigm that
ICT can help facilitate in the schools. It encourages the school
to be more involved in community affairs, and conversely
tries to incorporate authentic experiences into the curriculum.
In this new paradigm, teachers are encouraged to be open to
new approaches and less directive about assignments. Stu-
dents are allowed to work more independently on projects of
their own choice and to draw their own conclusions about
what they are investigating. Finally, there should be an effort
to get parents involved in their children’s education. In imple-
menting these new approaches, teachers should encourage
collaborative work, critical thinking, and the development of
communications skills.

54. Law stressed that changing one’s teaching style involves
risk-taking on the part of both teachers and students, but that
teachers should be supported to try these new approaches. She
described several instances of how several teachers in Hong
Kong, China tried innovative lessons that used ICT. In one
case, a teacher developed a very innovative, dynamic unit based
upon the use of computer graphics to create “cyber-art” that
could be placed on the Web. The students were brought to a
museum to view examples of interesting art work and then
allowed to experiment on their own with laptops they brought
with them. In another example, a teacher effectively had stu-
dents involved in experiments wherein they measured levels
of stomach upset using computerized data entry devices. Later
the pupils came to the conclusion about its causes and cures.
These open-ended, exploratory activities using technology
helped empower students to express themselves creatively and
to think critically about causes and results.

55. Law described three phases in the adoption of ICT by
schools. The first step involves the teachers becoming more
familiar with technology and developing skills in its use. In a
second phase, which she termed “catalytic integration,” tech-
nology-based activities would begin to be used more regu-
larly as part of the standard school curriculum. The final phase
of ICT adoption would be characterized by a change in school
culture, wherein the use of ICT becomes more fully accepted
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and has more profound effects throughout the school build-
ing, perhaps facilitating the paradigm shifts in pedagogy that
were discussed earlier in the presentation.

Skills Development

56. Dr. Kunio Sakai, Senior Fellow in the e-NET Divi-
sion, Toshiba Corporation, Japan ,  described his
corporation’s extensive program for online training of em-
ployees. In addressing this particular audience, he began with
a general overview of the Asian educational context, noting
how much diversity characterizes the continent, with its many
racial groups, different religions, variety of languages, and
extremes of wealth and poverty. In terms of its readiness for
online learning, he noted that while Asia’s population com-
prises about sixty percent of the world’s total, its Internet use
accounts for only about fifteen percent of global online activ-
ity. So, at the moment, Asia needs to further develop its infra-
structure for ICT if it is going to take advantage of e-learning
opportunities like those he was about to discuss.

57. Toshiba, as an ICT-based corporation, has established net-
works in its various facilities, which can deliver the training
program he will describe. Toshiba decided to place priority on
e-learning so it could develop its human resources. Like many
Japanese companies, employees tend to stay with Toshiba for
their entire working lives. As such, there is a real need to re-
train workers, so they stay current with the latest developments.
Because part of the Japanese employment pattern is for work-
ers to change divisions after a few years, online training also
serves to prepare employees to take new positions in different
parts of the corporation. Toshiba’s software for e-learning was
described as an Applications Service Provider (ASP), which
was established to deliver a wide range of technical courses,
including computer applications, specialized engineering
courses, and licensing-related courses for vendors. But more
general courses are also offered covering workplace-related
topics like sexual harassment and security. Many of these
courses involve whole classes working together. But some are
set up for individual learning, wherein generally a more expe-
rienced individual tutors a younger employee. All courses are
provided in Japanese and some are available in English.

58. There are both advantages and disadvantages to e-learn-
ing training. One advantage is the possibility of “anytime, any-
where” learning, which allows students to study at flexible,
convenient times during breaks at work or even in the comfort
of their own home. Online training can also save money, espe-
cially travel costs incurred when employees need to go to a
training center. E-learning also led to fewer dropouts in
Toshiba’s training program. In fact, it actually raised the course
completion rate from about thirty percent to almost ninety per-
cent. Another advantage was that Web-based learning facili-
tates the review of lessons or even repeating entire modules.
Online learning helps Toshiba employees develop stronger
competencies in working with computers and, in general, it
helps keeps the company competitive in terms of ICT exper-
tise. Human resources can be managed effectively through

online education, in that employees can be quickly trained to
be proficient in new tasks or to even take on new positions
within the company, if necessary. New company procedures
can be quickly communicated online to every employee and
training for this can be implemented very efficiently.

59. Interestingly, some of the disadvantages of online learn-
ing are associated with the advantages. For example, the afore-
mentioned “anytime, anywhere” capability of the system can
lead to workaholism. One’s work can continue around the
clock and this is not always a healthy situation. In fact, be-
cause of some problems in this respect, Toshiba decided to
suspend its e-learning program on Sunday, as a day of rest.
Another potential problem is exacerbating excessive compe-
tition between employees to advance by providing all these
options to gain skills. Yet another difficulty could be a re-
verse seniority issue wherein older employees may be at a
disadvantage because their skills with ICT are not as advanced
as those of many young people. Finally, online learning is
often very effective, but it is not a good substitute for actual
experience in the field with clients, so it should not be taken
as such. Trends at Toshiba show that by the year 2003, forty
percent of all corporate training will probably be done online.
Although at this point, its e-learning system is internal to the
company, Toshiba eventually plans to contract out its online
education services to other companies.

Online Learning

60. Ms. Amy Poynton, Leader of the E-Learning Solu-
tion Group, KPMG Consulting Inc. started her presenta-
tion about electronic learning with graphs of data showing
how dramatically the amount of electronic learning available
has increased in the past few years. Its rate of growth has, in
fact, been exponential. She then summarized some of the ap-
proaches to online learning, making the key distinction be-
tween those that were synchronous versus those that were
asynchronous. This variety of options for e-learning allows
for considerable flexibility. But it makes the process of se-
lecting the most appropriate approach for a given instructional
experience more complex. E-course design can be critical in
terms of cost-effectiveness, especially since some approaches
are quite expensive. Getting the most for your money requires
awareness about what you need and what different online
approaches will provide. Poynton addressed three critical as-
pects of the online learning process: learning management,
content management, and delivery management. She stressed
that good instructional design of course materials is a very
important part of the process of designing an online course.
Generally, this can most effectively be implemented when
education specialists collaborate with content specialists to
design coursework that delivers the right information in an
instructionally effective way. KPMG consulting can usually
develop online coursework that is ready for implementation
in about two to three months.

61. Poynton mentioned the significance of partnerships in
the e-learning field, describing several different types. The
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first is the consortium approach, wherein multiple institutions
pool their efforts to develop coursework and then make it avail-
able to their clients, thereby achieving “economies of scale.”
A second approach is an alliance between two organizations,
whereby efforts are combined and the strengths of each can
be leveraged. Alliances between universities and hi-tech busi-
nesses to create online coursework can work well. The Cisco
Networking Academy is a good example of this type of part-
nership, wherein Cisco systems formed alliances with a vari-
ety of different educational, business, and government
organizations to make its online training for network admin-
istrators available globally. The final type of partnership in-
volves one organization outsourcing its e-learning to a
consulting group, because it may not feel entirely qualified to
develop its online coursework on its own.

62. Poynton went on to highlight issues that she feels are
critical to the successful development of online coursework.
First was whether potential clients had adequate access to the
material online. Second was whether the language of instruc-
tion was appropriate. This can especially be a problem when
Internet materials are used with non-English speakers, because
so much of the Web is written in English. Finally, scalability
is important, for without growth online instruction can stag-
nate. What works on a small scale sometimes becomes prob-
lematic as the number of clients increases, placing pressure
on the system and greater demands upon the instructors. Most
institutions hope that online learning will reduce costs, but it
is difficult to achieve cost-effectiveness without attracting
sufficient numbers of students. So scalability can be critical.

63. After the presentation, a question was raised regarding
the low quality of some online instruction, and it was pointed
out that because of the sudden perceived need to provide online
offerings, some organizations have rushed to post material
on the Web, regardless of its quality. Another point was raised
about the increasing availability of curricular content for many
subject areas that could be distributed in a widespread way
via the Internet. For example, M.I.T. has now announced its
intention to place course content online for free and engi-
neers in developing countries could study these materials.
Perhaps multilateral organizations such as the ADB could help
countries improve access to the wealth of instructional mate-
rials that already exist on the Web.

64. Mr. Franck Biancheri, President, Prometheus-Eu-
rope, France, described how Websites can be set up to facili-
tate communications between members of international
organizations or participants in transnational projects. Such
Websites are generally known as “portals” because they gen-
erally function as a kind of window through which the user
can move into a cyber world of various services or resources.
The specific portal that he demonstrated is being used for stu-
dents throughout Europe to hold student elections allow for
expression of student opinions and provide services related
to students throughout the continent. Another such portal that
Biancheri is involved with is known as TiesWeb, designed to
establish links between the European Union and the US. While
these are European-based, similar types of portals could be

established in Asia and the Pacific region to help coordinate
activities between universities or other educational organiza-
tions in different countries that shared similar interests or
wished to collaborate on projects. Such portals can be a very
efficient means of communicating with very large numbers
of people across great distances. For example, the European
student portal experienced over 300,000 hits after requesting
a response on an issue. Large groups of participants can share
information regardless of their geographic locale in what are
often termed “virtual communities.” Such sharing can be ben-
eficial and can foster cooperation across vast geographical
expanses that would not really be possible in any other way.
This type of collaboration can also cross cultures and perhaps
help them communicate and understand one another more
fully. Corporate partners can be enlisted to participate in such
projects, if it appears to be in their interest. For example, there
is some corporate sponsorship of the European student portal
because companies are interested in using the Website to re-
cruit talented college graduates.

65. As Biancheri pointed out, however, there are also a num-
ber of challenges associated with establishing these types of
Web portals. One of the most daunting is the number of lan-
guages that may be involved. The European student portal
uses three different languages, for example. Users can select
which language they wish to see displayed. But this means
three times as many Web pages need to be provided on each
Website. Perhaps in the future, automatic translation programs
will facilitate the development and utilization of multi-lin-
gual Websites, but at the moment this type of cyber-transla-
tion is not very accurate. Another challenge is to promote
quality communication, so that most of the information avail-
able is useful for users. In some cases, information overload
can become a problem, especially if there is a great deal of
irrelevant, tangential, inaccurate, or poorly expressed mate-
rial. Finally, developing cooperation between groups from
different cultural backgrounds can be challenging, especially
if these groups have a past history of animosity. But then again,
such portals have the potential to foster the kind of communi-
cation that, over time, may help to develop better understand-
ing and more positive relationships between different groups
who traditionally have been in conflict with each other.

66. Ms. Cindy Xi, CEO, E-Campus described some of the
online learning activities in which her company is involved,
most of which are for the PRC. She started her presentation
by reviewing why PRC can benefit from e-learning. First, pres-
ently PRC is unable to educate all of its citizens in the way it
wishes. As a result, there are enough places at the university
level for only eight percent of its population. As PRC’s
economy grows, the training needs in the business world have
become correspondingly greater. There is also some interest
on the part of the general public in online learning. Xi’s com-
pany, E-Campus, delivers online courses for both schools and
corporations.

67. Although many PRC universities wish to develop a set
of course offerings online, funding for this development is
limited. So many of them partner with companies like E-Cam-
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pus to produce the coursework and pay for it out of the in-
creased tuition money that these e-courses attract. Another
approach is for a university to partner with a telecommunica-
tions carrier and then share the tuition revenue that is gener-
ated. Partnerships are being developed with corporate
sponsors, like Cisco and Oracle. Another type of partnerships
is with governments. E-Campus works with a number of dif-
ferent ministries in the PRC, including education, science and
technology, and trade. E-Campus is also involved in the “In-
novative Coast” project established to deliver online training
courses for businesses in the thriving new economic zones on
the southern coast of PRC.

68. E-Campus has a program of online courses for home-
based learning. For about US$100, a Chinese family can con-
tract for a set of six courses. E-campus also works with public
schools. If they can involve a minimum of 300 students, online
coursework can also be offered to rural schools in the PRC on
a contract basis. Xi indicated that one of the key aspects of
developing effective online courses is in recruiting the best
teachers to provide content. She said that online courses are
now available throughout most parts of the PRC, delivered
by satellite. Xi concluded by saying that there are now many
exciting opportunities in the PRC for those involved in online
course development.

Policy on Bridging the Digital Divide

69. Dr. Emily Hannum, Assistant Professor, Harvard Uni-
versity, and Ms. Jae-Eun Joo, Doctoral Candidate,
Harvard University, United States opened their presenta-
tion with a discussion of why the digital divide is such a seri-
ous issue in the Asia and Pacific region, citing statistics about
poverty on the continent. They raised the possibility that ICT
might assist poor schools throughout the region by allowing
countries to “leapfrog” over the early stages of technological
development. They identified four key areas in which there is
some potential for ICT to impact educational outcomes. The
first area is educational policy. The second is school gover-
nance. The third area is teacher training. The last is class-
room learning. For policymakers, computerized information
processing and networking can facilitate more effective and
efficient communication. In addition, the use of digital data-
bases and spreadsheets can improve management of resources
and help monitor ongoing efforts. In school administration,
network access to colleagues can help rural school principals
feel less isolated, and can provide opportunities to learn what
other schools are doing to address the challenges they face.
Automated systems for storing and processing school data
could help inform decision-making. Schools with ICT equip-
ment can open up their doors to the public in the evening and
on weekends, so that these expensive investments are used as
much as possible. This practice might foster local develop-
ment and might also help encourage school-community co-
operation in the educational advancement of both children
and their parents. Finally, Web-based training for school ad-
ministrators could be offered to upgrade levels of sophistica-
tion about how schools can make the most of their limited

resources. These courses might be delivered with the assis-
tance of corporate partners, non-profit organizations, or spe-
cial consultants.

70. Hannum and Joo went on to describe how ICT might
improve teacher training programs in developing regions.
Computerized databases have been used to recruit teachers,
which can be a challenge in many remote, rural areas of Asia.
A project of this kind in Mongolia seems to be facilitating the
hiring of teachers in regions with serious shortages. Profes-
sional development opportunities provided through ICT also
might help retain teachers who otherwise become discour-
aged and leave the profession. As with school administrators,
professional development opportunities for teachers via online
connections might help improve teaching practice. Chile’s
Enlaces project has had some success with this approach,
connecting teachers in remote, mountainous areas of the coun-
try. Professional development based on television broadcasts,
videos and print materials also has potential, as demonstrated
recently in the Kualida project of Albania. ICT may also help
improve teaching efforts by facilitating more dynamic stu-
dent-centered pedagogy. Students access to learning materi-
als via ICT, whether via broadcasts, on optical discs or across
the Internet, can help change classroom dynamics, so that
classrooms become less teacher-centered, less focused on rote
memorization, and less restricted to the materials available in
a few texts.

71. Hannum concluded the presentation with some thoughts
about how to plan ICT projects for schools in developing re-
gions. She stressed the need for a holistic approach that takes
all possible factors into account, including curriculum, peda-
gogy, assessment, classroom management, professional devel-
opment, administration, and policy implementation. She
stressed the need for creative solutions, given how limited ICT
resources can be, such as multiple uses and applications for
the equipment that is available. She re-emphasized the need to
consider new pedagogical approaches, for just using technol-
ogy to teach in the same old stale ways is not good use of the
equipment. Finally, pragmatism is needed in deciding on how
to introduce ICT. For example, it often makes sense to work
with affordable technologies that may already be available
before investing heavily in cutting-edge equipment, since this
approach may be more cost-effective in the long run. Hannum
recommended that poor, rural schools try ICT solutions, espe-
cially where there is potential for poverty-reduction and where
ICT can also support activities for community development.
Finally, she stressed the need for evaluation efforts that help
document and communicate which ICT models for use school
development seem the most promising.

72. Dr. Yasushi Hirosato, Education Specialist, ADB, Dr.
Drew Tiene, Professor, Kent State University, and Dr.
Christopher Spohr, Economist, ADB described the poten-
tial payoffs and possible pitfalls associated with addressing
the digital divide problem throughout the Asia and Pacific
region. Hirosato opened the presentation with a summary of
the ADB’s policy on using ICT to help reduce poverty through-
out the region, stating that this is an area that the ADB in-
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tends to fully explore. ICT seems to offer new opportunities
for ADB projects, especially when potentially worthwhile
partnerships can be established. Tiene then highlighted four
key areas in which the implementation of ICT presents sig-
nificant challenges: technology, system changes, cost, and
equity. He described several key issues associated with pro-
viding technology: the type of hardware purchased, the soft-
ware supplied, and the connectivity established. Three critical
systems issues for ICT projects are teacher training, curricu-
lum development and approaches to learning. Tiene empha-
sized, as had other presenters, that these areas were often
neglected in ICT projects, but very much need to be addressed.
Cost concerns were reviewed, with mention of partnerships
as a way of bringing new funding into otherwise very con-
strained budgets. Spohr then discussed the equity issues, em-
phasizing the need to provide ICT for the neediest schools,
but highlighting the necessity of doing so in a cost-effective
way. He stressed the importance of examining all options and
selecting strategies that seemed most appropriate.

73. Tiene then continued with a discussion of some past ap-
proaches to ICT projects that proved problematic. One was
trying to do too much too quickly, rather than experimenting
first on a small scale with pilot projects. A second strategy
that sometimes backfired was attempting to “leapfrog” into
new technologies. In many cases, participants were not ready
to deal with such new forms of technology and expensive in-
vestments were largely wasted. Buying the most sophisticated
new equipment can place projects on the so-called “bleeding
edge” wherein cutting edge technologies create their own
problems because of their complexity and newness. Tiene then
reviewed some sensible approaches to introducing ICT in
education. Firstly, a careful needs assessment can identify
problems to be addressed by ICT and help develop strategies
for accomplishing these goals, keeping the target clientele in
mind. Defining the scope, scale and objectives of the project
at its inception is very important, and monitoring its progress
with some ongoing formative evaluation of progress is highly
advisable. ICT can provide opportunities to bring dynamic
new approaches into the classroom, so its potential for new
pedagogy should be carefully considered. Finally, partnerships
with the corporate sector can really benefit educational ef-
forts at the university level and in technical schools. At the
primary school level, hardware donations from industry may
provide valuable exposure to ICT at an early age.

74. Hirosato concluded the presentation with some final rec-
ommendations. First, schools must keep in mind that tech-
nology alone is not enough. Simply providing hardware
without connectivity, teacher training, and curricular reform
is ill-advised. Involving teachers in the meaningful classroom
use of ICT is especially critical and challenging. The cost of
ICT must always be kept in mind, and some strategies for
saving money can be to use older equipment, to establish part-
nerships, and to encourage deregulation of the telecommuni-
cations sector to reduce the costs of connectivity. Finally,
Hirosato stressed that the mission of the ADB is to serve as a
facilitator, financier, and resource mobilizer for the develop-

ing countries of the Asia and Pacific region. In doing so, ADB
will be sensitive to each country’s cultural and institutional
differences, but will also insist that proposed projects include
realistic goals with the potential for sustainability.

Summary of the Workshop

75. Dr. Yidan Wang, Training and Learning Methods Spe-
cialist, ADB Institute in her summary of the Workshop, be-
gan by thanking all the speakers and participants for sharing
their thoughts about how to use ICT in education. She re-
marked that the one of the Workshop themes, partnerships,
was not only discussed, but it was practiced in that the par-
ticipants shared their experiences, learned together in a coop-
erative way, and established relationships during the one week
workshop. The case studies presented during the course of
the week clarified how partnerships, as mutually beneficial
arrangements, could create synergies that can achieve better
outcomes for education. The Workshop’s presentations dem-
onstrated how ICT could be used to assist in education. The
most important challenge in the use of ICT in education is the
digital divide. The Workshop presentations had emphasized
the need to develop ways to bridge the gap between the haves
and the have-nots and between the knows and the know-nots.
But she cautioned that partnerships are no substitute for good
governance and that despite its dynamic potential, ICT is not
a panacea for all problems in education.

76. She stressed the importance of the need to take note of
the many discussions about pedagogical changes, teacher
training and skill development. Technology itself will not make
a difference unless these issues are properly addressed. In fact,
when ICT is used inappropriately, it can cause more prob-
lems than it solves. The challenge is to determine what the
appropriate application of ICT might be in one’s own situa-
tion. Another critical factor is leadership, without which the
essential steps to address the digital divide may never materi-
alize.

77. The Workshop highlighted not only the importance of
access but also the difficulty in generating funds to support
the use of ICT in education in developing countries. In this
aspect, partnerships at international, national, and local lev-
els and across levels as well as between public and private
sectors including NGOs are essential to bring together needed
resources and expertise. At the same time, strategies for pro-
viding access to the neediest schools in a cost-effective way
need to be explored. The workshop also showed the incred-
ible need for innovative approaches and more studies, for in-
stance, on cost-effective and instructional effectiveness of
introducing ICT in education. ADB Institute wants to facili-
tate in the sharing of creative ideas and experiences among
educators, government officials, private ICT industries, and
NGOs in the Asia and Pacific region. Wang expressed her
hope that the participants would continue to communicate with
one another in a spirit of collaboration and partnership during
the months to come.
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Closing Remarks

78. Dr. Peter L. Fedon, Educational Adviser, ADB, in his
closing remarks complimented the HKIEd for its hospitality
and its efficient support to the event. Fedon then commented
that the workshop was a stimulating learning experience for
him, which has helped him to better understand the context in
which ICT must be embedded in order to be effectively used
for education and learning. He added that the Workshop has
confirmed a paradigmatic shift from a teacher-centered learn-
ing approach toward a distinctly different learning approach,
featuring collaborative work and critical and creative thinking
focusing on the student. This shift in perspective entails a trans-
formation of the education system of revolutionary propor-
tions, affecting all essential elements determining education,
such as policies, costs, structures and human resources in-
volved. He pointed to the fact that this transformation consti-
tutes a change process, which can be disruptive but at the same
time offers many opportunities—very similar to economic
transformation processes going on in several of the partici-
pants’ countries. Fedon concluded his remarks by indicating
that the ADB looked forward to working with Workshop par-
ticipants in the future as they developed plans for using ICT to
enhance educational efforts and to foster development.

79. Dr. Yin Cheong Cheng, Professor and Center Direc-
tor, Center for Research and International Collaboration,
HKIEd also delivered a closing address, indicating that he
had greatly enjoyed the policy discussion session, hearing the
ideas expressed by Workshop participants about how they
might address the challenges associated with using ICT in
education. He noted that the discussion was very insightful,
indicating how successful the Workshop seemed to have been
in stimulating participants to think very carefully about the
important issues. He was pleased that his institution had been
privileged to host the Workshop, which included so many
dedicated professionals from all over Asia. He thanked all the
participants for coming to Hong Kong, China and wished them
well in their future efforts to apply what they have learned
from the Workshop when they returned to their respective
home countries.

APPENDIX

Corporate Participation

Field Trip: Automated Systems Limited
and Hong Kong Education City

80. Workshop participants were taken on a field trip to visit
two organizations involved with information technology. The
first visit was to a high-tech firm called Automated Systems
Limited (ASL) Hong Kong, which gave a presentation out-
lining the kinds of services that ASL provides. The company
is a leading distributor of digital equipment, a software de-
veloper, and a consultant in nearly all aspects of computer
operations. In fact, ASL is the primary supplier of computers
for the schools in Hong Kong, China and also works with
many businesses in the area. Some of its main activities are
the setting up of computer laboratories, the installation of
networks, systems administration, maintenance of network
servers, software development, and online course delivery.
ASL also is involved in some very sophisticated digital mul-
timedia applications, works with supercomputers, and explores
how to further improve state-of-the-art technology. After this
presentation, workshop participants were taken on a tour of
the facility, during which they were able to see ASL’s differ-
ent divisions and observe its personnel at work. The amount
of high tech equipment within the building was truly impres-
sive and the participants were able to see for themselves a
company working on the “cutting edge” technology.

81. As interesting as the visit to ASL may have been, the trip
to the Information Resource Center of the Department of Edu-
cation, Hong Kong Special Administrative Region, was excit-
ing for workshop participants as well. This facility was
established to develop Web pages for the Hong Kong schools
and other organizations. An extensive education portal, called
Hong Kong Education City has been created as a place for stu-
dents, teachers, and parents to explore and learn. Demonstra-
tions were provided on some of the available activities, and
they included some very lively multimedia material that was
streamed. For example, a book could be read online that in-
cluded voice-over narration, background music, sound effects,
and animated pictures. As the presenter navigated around the
portal, it was clear that there was a wealth of educational mate-
rial, much of it of a very lively nature, including lessons, lesson
plans for teacher, games, stories, etc. Hong Kong’s Department
of Education sponsors this center, and it provided HK$30 mil-
lion in “seed money” to get it started. About fifty programmers
were hired to develop Web page material and teachers were
enlisted to help provide educational content. But the center helps
support itself by inviting corporate sponsorship of ICT materi-
als placed on its Web pages. For example, book publishers have
developed the aforementioned animated books on the Educa-
tion City portal, as a way of advertising their products. The
Education City Website seems highly successful, having re-
ceived over one million visitors in the past five months. Work-
shop participants were so captivated by the Web pages that they
stayed at the center longer than originally planned.

Related P-P Partnership References

Public-Private Partnerships in Health (ESS No. S34/01,
30 October - 3 November 2000)

Public-Private Partnerships in Education (ESS No.
S27/00 with Action Agenda annex, June 2000)

Public-Private Partnerships in the Social Sector: Issues
and Country Experiences in Asia and the Pacific, edited
by Yidan Wang (ADB Institute Policy Paper Series,
March & October 2000)

Public-Private Partnerships in the Social Sector (ESS No.
S07/99 with index, July 1999)

Get them all from http://www.adbi.org/publications/
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ICT Firms with Exhibits at the
Workshop

82. Throughout the course of the workshop, there were short
presentations by ICT companies who had exhibit booths
available during the day, where participants could learn about
their services. Here are short summaries of the ten-minute
presentations each firm made to the workshop participants.
A company called Oracle Systems (Hong Kong) Limited,
is an enterprise that provides effective, manageable, and
extensive Internet based learning. It has over 400 sites using
its online learning system and has already trained over 60,000
people around the world with its rich LSM features. The
second company, WebForce (HK) Limited, aims to utilize
the latest technology to provide e-learning to different kinds
of corporations, which included support for institutions us-
ing the Linux operating system. At the start of the second
day, two other ICT companies participating in the workshop
made presentations. E-School Limited provides a total pack-
age development of Web course materials since 1998. This
includes the use of MAXBuilder software and Off-the-Shelf
Courseware for Purchase, among others, to facilitate Web
course development. NextEd Limited is another e-learning
firm that designs and deliver Web-based coursework and de-
velops assessment tools to commercial and education insti-
tutions. The programs they use include the Student
Information System (SIS), Learning Management System
(LMS), and Continuing Publishing System (CPS).
Cyberwisdom.net Limited is another company that pro-
vides e-learning. Like the rest, it indicated that its software
has open architecture, working with a variety of operating
systems, and is scalable so that many users can be handled
at any given time. This company provides the software/hard-
ware support for the ChinaCyber U. and also works directly
with the leading Internet Service Provider (ISP) in Beijing.
It provides on-line collaboration and assessment to clients.

Policy Agenda

83. As indicated in the Workshop Objectives section, five
critical themes regarding ICT utilization were identified;
namely, access, curriculum development, learners’ skills,
teacher training, and online learning. All participants were
asked to select the topic of most interest to them and then join
in a small group discussion about that topic at the beginning
of the workshop. On the afternoon of the last day, each of the
five groups would report the outcome of their discussions to
the entire group in a session moderated by Tiene and
Hannum. Each group prepared a PowerPoint presentation for
this session, which clearly outlined how the challenges asso-
ciated with each topic had been defined and then listed pos-
sible strategies for addressing these issues. Here is how each
group summarized their deliberations.

Access to ICT

Challenges

• geographic factors: rough topography, isolation of remote
rural areas

• lack of political support to provide resources

• policies mandating free education that interfere with ef-
forts to collect tuition fees

• need for greater public awareness and support for ICT

• lack of adequate infrastructure

• insufficient equipment

• high cost of equipment

• high telecommunications costs

• slow connection speeds that make for inefficient online
experiences

• need for more competition in provision of Internet ser-
vices

• lack of technical experts in ICT

• teachers know very little about ICT

• weak English language skills limit understanding of the
World Wide Web

Strategies

• lobby for political support to better fund ICT projects in
schools

• create policies to encourage public-private partnerships,
especially with ICT providers

• deregulate the telecommunications industry to lower costs
of connections

• develop cost-effective strategies for obtaining and using
ICT

• determine creative, unusual ways to use technology in edu-
cation

• make school ICT facilities available for community use
in evenings and on weekends

• create programs to train technical experts in ICT

• provide training for teachers so they can use what ICT is
available

• sharing of resources between districts, regions and even
countries

Curricular Integration of ICT

Challenges

• teachers not aware of how to use ICT in the curriculum

• teaching narrow computer skills, not using it to teach other
subjects

• lack of good software titles that would enhance curricu-
lum

• lack of awareness regarding new student-centered peda-
gogy

• too much materials for teachers to address, leaving little
time for ICT

• too much emphasis on testing materials memorized from
textbooks
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Strategies

• provide workshops on ICT in the curriculum

• school curriculum reform that includes ICT-based activi-
ties

• partnerships with software providers to obtain useful titles

• develop teacher manuals with suggested ICT curricular
activities

• curriculum revision reducing the amount of required con-
tent, allowing for ICT activities

• making curriculum and examinations less textbook-based

Developing Learner Skills with ICT

Challenges

• lack of exposure to ICT for students

• lack of student expertise with ICT

• few teachers inclined to help develop student skills with
ICT

• weak curricular integration of ICT

• high student-computer ratios limit time available to work
with equipment

• difficulty of using one or two machines with an entire class

Strategies

• more support from ministries of education

• need for planning in the school use of ICT

• partnerships can bring in expertise

• more ICT at the college level will gradually affect all lev-
els of schooling

• hiring technical assistants to work with ICT in schools

• build ICT resources centers to coordinate programs

• lower student-computer ratios in schools

Teacher Training in the Utilization of ICT

Challenges

• access to ICT for teachers

• lack of skills with equipment

• lack of awareness as to how to use ICT in classroom

• lack of time to learn about ICT or to use it in class

• greater concern with teaching content than using ICT

• negative attitudes about using technology in education

• fear of looking foolish trying to use ICT in front of class

Strategies

• increase ICT presence in schools, providing greater access

• make teacher training a higher priority in planning for
school use of ICT

• offer in-service teacher training programs

• conduct workshops to show teachers how to integrate ICT
into the curriculum

• strengthen ICT skills development for pre-service teach-
ers at teaching training colleges

• have knowledgeable teachers help train their colleagues

• provide online opportunities for teachers to learn ICT skills

Online Learning

Challenges

• lack of access to Internet

• costs associated with obtaining equipment

• connection charges too costly

• slow connections that frustrate learners

• not all online courses are well designed

• lack of standards regarding acceptable quality of e-learning

• isolation of learners

Strategies

• more public funds for equipment allowing access

• more school and community resource centers to provide
connectivity and coordinate programs

• partnerships with Internet service providers and e-learn-
ing firms

• sharing of ICT resources in higher education

• establishment of online learning portals on the Web

• standards need to be established for online courses

• accreditation of online courses at the college level

• multilingual coursework where appropriate

• teaching approaches that get students to contribute online
and interact with one another to encourage course comple-
tion

84. This review of critical concerns and the process of devel-
oping some strategies for addressing these challenges brought
the workshop to a close. At the end of the discussion, several
participants reiterated the importance of finding creative solu-
tions for the problems schools faced in adopting ICT. Others
stressed how important it will be for Asian educators to take
advantage of the opportunities provided by new technologies,
and in so doing thanked the ADB Institute for conducting the
Workshop that helped provide them with knowledge about ICT
and how it might effectively be used for instructional purposes.
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