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MACROVIEW 

[ ¶ ] References are to paragraphs 

A basic challenge facing education and skill formation systems in development, is to find a targeted, strategic and 
affordable approach to improving access and retention of students using successful examples from the Asian 
experience as models. Learning by doing, the Japanese experience of being trained on the job, is a good 
example for other countries in the region to consider for adoption. [¶ 6, 8]  

In this area, there is a need for educators to become more precise in defining quality and understanding the 
importance of economic and social indicators, which are used to measure it. [¶ 7]  

To stay ahead, educational and skill formation systems need to explore much more actively alternative delivery 
systems, particularly those, which are to be enhanced through the use of new information and communication 
technologies. [¶ 8]  

While the forces of economic globalization may encourage a process of convergence in many areas of life, it does 
not follow that cultural homogenization was necessarily a positive thing. And so local education has a continuing 
role to play in the fostering of cultural and national identities. Architecture for learning covers the re-designing of 
learning systems, and the adoption of strategies to shape policies and improve performance management so as 
to be able to flow with change on a continuous basis. Such "cutting edge capabilities"would be the knowledge and 
skills required to challenge the frontiers of thinking and innovation. [¶ 9, 10]  

In order to enhance the capacity of a nation to change, the education systems in many countries have to change. 
But continued investment in the existing educational systems might have the unintentional consequence of putting 
a break on development. [¶ 12]  

Any design is a function of the purpose, the environment in which it exists, the materials to be used, and the 
proposed technology to be applied. Whenever there is a change in one of these variables, the design must also 
change to be most effective. [¶ 14]  

New broad-based indicators must go well beyond such traditional data as school participation rates. They also 
need to incorporate information on such things as computers and phone lines per 1000 persons, investment in 
science and research, and patents filed. Such indicators illustrate that a nation's knowledge system, of which 
human resources form a part, is emerging more as an encompassing framework for policymakers to understand 
development and craft enabling policies. [¶ 17]  

A proposed Adaptive Learning System is founded on three basic design principles: adapting to change by 
acquiring new capabilities, learning to perform by exploring new roles in new contexts, and leveraging the 
expertise contained in systems of learning and knowledge. [¶ 19]  

Sociologists find that learning is inherently social, that is, we learn with or through others and what we choose to 
learn depends on who we are, who we want to become, what we care about and which communities we wish to 
join or remain part of. [¶ 22]  

A universal challenge is how to break down the barriers of stereotypes or "traditional ways"of teaching in schools, 
many of which prove unsuccessful or too slow to adapt. One promising approach is to introduce the alternative 
strategies in ways that make sense to the teachers and administrators. Surprisingly, many basic principles of 
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learning were very much congruent, in many ways, with the region's cultural traditions, but were often found to be 
wanting within the formal schooling systems. [¶ 24]  

Generally, countries behave as though the quality of their labor force solely depends on technical and vocational 
training or on the school system altering the skills mix in the student population, so that new entrants in the labor 
force can avail of emerging opportunities in the global market. But, in fact, in most developing countries in the 
region at least one-third of primary school children do not complete their education and most drop out within the 
first two years of schooling. Many of these dropouts are suffering from malnutrition and other broader social evils. 
In addition to its mortality impacts, early childhood nutrition deficits spark a chain reaction of economic and 
cognitive consequences. So the importance of early childhood education requires early intervention in nutritional 
needs, effective parenting, and active learning, which pay substantial and measurable dividends in terms of 
school retention, school success and labor productivity. [¶ 26, 27, 28]  

It is becoming apparent that there is a strong need for educational policymakers to develop linkages with other 
sectors whose activities vitally affect the success of students in the educational system. In this aspect, nutrition is 
simultaneously an educational, health and economic issue. And It is just the type of issue governments 
persistently fail to deal with. [¶ 32, 33]  

At the work place, there is emerging a competency-based model of human resources development and 
management, in which the workers could acquire new knowledge and skills to run the company. Capability is 
directly linked to the performance on the job. For today's companies to survive and thrive, they have to act faster 
and work smarter. [¶ 40, 42]  

Nation-states are redesigning their national training and skill formation systems. The trend is for a shift from a 
supply to a demand-driven model for training and skills formation. Such new systems involve a changed role for 
government shifting from provider of training to regulator of quality and standards. The content of training for skill 
areas and fields is determined through and by industry advisory councils [¶ 44, 48]  

For instance in Australia, at the heart of their system is the Australian Recognition Framework which is a quality 
assurance model for the provision of skills based training by a diversity of agencies and organizations. By way of 
comparison, in Europe, the EU's report on the information society claimed that over 500,000 Information 
Technology (IT) jobs vacancies in the EU were currently not filled because employers cannot find staff with the 
appropriate skills. This figure is expected to rise to 1.2 million by 2002. [¶ 47, 51]  

In Asia, successful industries have pioneered the importance of on-the-job training and learning while doing. This 
method allows workers and managers to deal effectively with non-routine tasks that flow from unexpected 
occurrences within a production line system or organization. Such a capacity to deal with non-routine work 
provided these firms with greater flexibility and ultimately productivity. [¶ 56]  

On-the-job training when combined with team-based management practices and a commitment to a culture of 
continuous improvement results in improved productivity. [¶ 57]  

In the pursuit of innovation, firms interact with other organizations to gain, develop and exchange various kinds of 
knowledge, information and other resources. They are part of a larger system of innovation in which interactive 
learning is at the core. [¶ 60]  

There is a continuing focus on the development of better linking mechanisms between education and other 
elements in the innovation system: namely, outputs from the education system to the innovation system, signals 
from the innovation system to the education system and process linkages between education and the activities in 
other dimensions of the innovation system. This targeting and feedback is preferable to mindlessly expanding 
education in the hope that there will be some spillover effects on innovation. [¶ 61, 62]  

Particularly instructive is how Taipei,China uses the concept of the National Innovation System to build and 
sustain competitive advantage. Taipei,China is engaged in what can be called anticipatory development of 
capabilities in key sectors. In other words, the country clearly targets technologies in which it wished to be world 
class. [¶ 63, 71]  

Its National Science Council, as the major coordinating mechanism, has responsibility to promote science and 
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technology policies and programs, fund academic research and develop industrial science parks. Universities 
propose topics with industrial application potential. There follows a solicitation process in which industry is invited 
to participate. If the proposal is supported, the industry is expected to contribute 20 per cent of the funding, the 
remainder being provided by the NSC. Industry is entitled to the privileged first use of the results of the research 
for a period of three years. There is also the establishment of incubation centers on university campuses that 
house small start-up companies and government support provides funding for infrastructure laboratories, etc. and 
research assistance. Finally industrial science parks physically combine government investment, industrial 
location and university and research expertise. [¶ 66, 67, 70]  

Education, skill formation and research policies are interlinked as contributing elements in the development of a 
nation's innovative capacity and in the building of technological capabilities. [¶ 72]  

Three variables show very strong correlation with economic growth, that is, the level of education (expenditures in 
relation to GDP plus qualification levels of the population), openness to trade, and communications infrastructure. 
But when one looks at knowledge in development, one is immediately confronted with political, cultural, and social 
issues that affect most aspects of national life. What can countries do to leverage and develop knowledge for 
development purposes? [¶ 74, 75]  

Obviously, there is a need to seriously invest in the telecommunications infrastructure of developing countries. 
This recognizes the transformational potential of information technologies in education and development. In fact, 
the equity of access to this new tool of communication and learning is emerging as a major policy issue in many 
countries. [¶ 77, 78]  

Yet the emergence of the knowledge-based economy involves three sectors, that is: traditional sectors that 
become informationalized, i.e. more knowledge intensive; information sectors (services) and virtual sectors which 
replace traditional sectors (e-commerce). These knowledge sectors are expanding rapidly with up to 30 per cent 
of many developed economies now consisting of knowledge sectors. Knowledge is expensive to produce, but is 
inexpensive to reproduce, store or search. The effects of knowledge spillovers on other sectors of the economy, 
hence, are enormous. [¶ 83, 84]  

The knowledge economy is also creating a new international division of labor. As products and services generally 
become more knowledge intensive, the less developed regions of the world will increasingly be left out of the 
value adding and wealth generating segments of economies. [¶ 85]  

New problem solving, collaborative, entrepreneurial and creative thinking skills will be in demand. But most 
educational systems do a very poor job in generating such skills. Consequently reform in educational systems to 
meet the needs of the knowledge economy is inevitable. How then can developing countries best prepare and 
position themselves to be successful in this new era? [¶ 86]  

One promising technique for policymakers could be scenario learning and planning processes, which augment 
their understanding of possible futures as a prelude to decision making. [¶ 93]  

At the turn of the 21st century, the context of development really is different with the emergence of such factors as 
globalized and competitive markets, the information and communication revolution, the centrality of innovation 
and technological capabilities in production systems, the growth of civil society and its concomitant pressure for 
participation in the process of development, the pressure for greater equality in all facets of life and culture, inter-
generational shifts in values and attitudes, and the environmental impacts of greater ecological 
interdependencies. [¶ 97]  

It must be seriously questioned whether the existing and unreformed linear model of schooling, with its content-
focused curriculum, and supply-driven approach to skills formation can respond to these dynamic factors 
anymore. Therefore, policymakers must recognize that a substantial redesign of the learning systems of nations is 
called for. [¶ 98]  

In short, learning about, from and how to change, on a continuous basis, is at the heart of creating a new 
architecture for learning and development. Unlike the step-wise and linear design of existing educational and 
training systems, the new architecture of learning and development is more akin to a web of interlocking learning 
contexts which are accessible to learners on a want, need and able to know basis. [¶ 99, 100]  
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Introduction 

1. Knowledge, education and skills have long been seen as critical factors in any nation' s prospects for long-term 
development. In Asia, a central feature of the economic development of Japan and newly industrialized 
economies was a strategic investment in education and skills. The so-called Asian economic miracle hinged, in 
part, on enhanced human resource development and investment. As economies in Asia increasingly become 
more open, and engaged in global competitive markets, the importance of human resource development 
becomes of even greater importance. The growing significance of technology, in all aspects of economic and 
social life, further strengthens the need for a broad base of knowledge and skills in the countries of Asia and the 
Pacific region. The capacity of a nation, its people and its firms, to acquire, adapt and generate knowledge, and 
learn on an ongoing basis, is a core strategic priority for maintaining and strengthening development. In this 
context, the ADB Institute conducted a workshop on Creating a New Architecture on Learning and Development 
from 9 to 18 August 1999 to provide an opportunity for senior policymakers in education and skills formation from 
31 developing countries of ADB to examine promising practices and emerging developments in learning systems. 

2. The workshop was designed to introduce participants to:  

comparative indicators of education, innovation capacity, skill formation and development over time and 
across the Asia and Pacific region.  
the concept of and design principles that underpin a learning systems planning and delivery framework.  
case studies and promising practices of integrated education and skill development strategies that 
simultaneously address the challenges of long-standing needs for access and productivity improvement, as 
well as emerging needs for a more flexible learning system geared to the develop?ment of new skills and 
capabilities.  
concepts and techniques for the management of learning systems and the creation of policy linkages 
across sectors.  
models, planning frameworks, and promising practices, in the application of information and 
communication technologies to education for development.  
models and policy frameworks for the development of national skill formation systems.  
national innovation systems and knowledge infrastructures as policy, research and planning frameworks 
for education and skill formation.  
hands-on training in the use of the Internet as a planning tool and vehicle for the delivery of online learning 
and training  

3. A resource package of materials covering all the themes in the workshop developed by the Institute, together 
with additional materials supplied by resource persons, was provided to participants.  

Workshop Design 

4. The workshop was an intellectually challenging experience, in which participants examined the theme of the 
architecture of learning and development from multiple perspectives, research traditions and within a broad 
framework of different practices and policies. The knowledge base of participants was deepened through 
systematic presentations of policy frameworks, research findings and case presentations by a mixed group of 
eminent resource persons. Participants also learned through group discussions and presentations, exchange of 
views, and had hands-on training on how to source for information using the Internet.  

5. The presentations were grouped into five different themes:  

design of learning systems  
expanding educational access, quality and learning capabilities  
skill formation and workforce development strategies  
innovation and knowledge development  
scenario planning for the future development of learning systems in the Asia and Pacific region  

6. Dr. Masaru Yoshitomi, Dean of the Institute, in his opening remarks, outlined four critical challenges facing the 
role of present education and skill formation systems in development. These relate to access, quality, innovation 
and maintaining identity in a globalizing environment. He explained that access to education was a continuing 
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problem facing a number of countries in many DMCs. In South Asia, he noted that access to primary education 
continued to be a problem. In South East Asia, he stressed that the new challenge for access will occur at the 
secondary level and meeting this challenge will require substantial funding and adoption of appropriate skill 
development strategies. He called for a targeted and strategic approach to improving access and retention of 
students using successful examples from the Asian experience as models.  

7. The Dean outlined a multidimensional approach to quality improvement such as improving teaching quality 
through the use of active learning methods, cognitive quality through the development of higher order thinking 
skills, curricular quality through in-depth learning, and managerial quality through decentralization. He underlined 
the need for educators to become more precise in defining quality and understanding the importance of the 
indicators, which are used to measure it.  

8. Innovation was given special attention by Dr. Yoshitomi, since it is one of the critical factors in generating and 
sustaining long-term economic development. He stressed the importance, in this regard, of learning by doing. The 
Japanese experience of being trained on the job, he proposed, is a good example for other countries in the region 
to consider for adoption. He noted that education and skill formation systems, if they were to play a key role in 
innovation, have necessarily to be innovative. He pointed in this regard to the need for educational and skill 
formation systems to explore alternative delivery systems, particularly those, which are to be enhanced through 
the use of new information and communication technologies.  

9. Dr. Yoshitomi also stressed the need to have education play a continuing role in identity formation and 
maintenance in the fast changing globalizing world of today. While the forces of economic globalization may 
encourage a process of convergence in many areas of life, it did not follow that cultural homogenization was 
necessarily a positive thing. Education has a continuing role to play in the fostering of cultural and national 
identities. Without this role being played by education, the danger existed that one could set in motion a process 
of "culturally rootless growth". Dr. Yoshitomi concluded his opening remarks by highlighting the need for countries 
in the region to pay attention to the development of what he called "cutting edge capabilities", that is, the 
knowledge and skills required to challenge the frontiers of thinking and innovation.  

Design of Learning Systems 

10. Dr. Morrison's presentation covering the design of learning systems challenged the participants to explore 
new frontiers in learning and development. He explained the concept of an architecture for learning as covering 
the thinking of re-designing learning systems, and adoption of strategies to shape policies and improve 
performance management so as to be able to flow with change on a continuous basis.  

11. He asked the participants to ask themselves the following questions: Is the context of development changing? 
What is new about these changes, if any? What problems and opportunities flow from such changes? Are the 
existing learning models and designs able to cope with and benefit from these challenges? Where are the gaps? 
Is there any unrealized potential in learner and learning systems? Do we have any new tools that can help us 
energize this potential? How can we redesign education and learning systems?  

12. Without exception, participants felt that the context of development was, indeed, changing rapidly. The 
participants responded that the challenges facing the DMCs today were threefold: a fear of being left behind or 
left out; a need to catch up and a desire to get ahead of change. Education and skill formation, the participants 
agreed, were vital to the process of development in a fast-changing world. However, they also felt that education 
and skill formation has a paradoxical relationship. In order to enhance the capacity of a nation to change, the 
education systems in many countries have to change. Continued investment in the existing educational systems, 
the participants noted, might have the unintentional consequence of putting a break on development. This 
"education development paradox"was further discussed in subsequent sessions of the workshop.  

13. The open debate was followed with a group exercise. The participants were asked to assume the role of 
architects designing a new house for a client. The specifications for the house was that it be of highest quality and 
lowest cost, and has to be built within a specified time frame. There was to be one meeting with the client, at 
which the "architect" would be allowed to ask no more than seven questions. Based upon the answers to these 
questions, the architects were to propose a design for the house. Each group then submitted a proposal to the 
client, a role performed by Dr. Morrison himself.  
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14. The exercise provided a lively context in which to highlight a number of important aspects of the process of 
design, namely, the importance of purpose, the relationship of functionality to individual perception, the nexus of 
materials, process technology, cost and time. The purpose of the exercise was to explain the concept of the 
design, its critical elements and relationship to the architectural metaphor, which formed the organizing theme of 
the workshop. Dr. Morrison explained that any design, whether it is for a house or a traffic system or an 
automobile is a function of the purpose, the environment in which it exists, the materials to be used, and the 
proposed technology to be applied. Whenever there is a change in one of these variables, such as new purposes, 
new factors in the environment, new materials or new process technologies, the design must also change to be 
most effective.  

15. In the context of education and skills formation in the modern world, there are, indeed, new purposes, new 
challenges and constraints in the environment, new materials (new understanding of human learning) and new 
process technologies (communication and organizational technologies). As a result, there is the pressing need, 
today, to seriously consider a new architecture, or design, for learning systems and their role in the process of 
development. This gains in importance with the increasing salience of human and knowledge capital in the 
process of development.  

16. In the second part of his presentation, Dr. Morrison requested the participants to interpret three sets of 
statistical data, namely, world education indicators, information and communications indicators, and world science 
and research indicators. When cross-country data were revealed, it ignited a debate focused on key questions 
such as: What is the relationship between country wealth and education? What underlying factors account for rich 
countries' advances in education? How does the impact of these factors change the course of economic growth? 
What are the important policy questions raised by different priorities in spending? What role does the mix of skills 
produced in a nation's education and training system have in generating particular types of growth in different 
economies? What is the relationship between research and development, and economic growth? What are the 
reasons for the substantial diversity among countries in the region in terms of per capita GNP?  

17. The broad-based indicators went well beyond such traditional data as school participation rates. They also 
incorporated information on such things as telephone lines per 1000 persons, number of computers per 1000 
persons, investment in science, research and development, number of patents produced, etc, introduced 
participants to the idea that the development of human resources is not merely a function of investing in the 
schooling system alone. The indicators illustrated one of the recurring themes in the workshop, that is, a nation's 
knowledge system, of which human resources form a part, is emerging more as an encompassing framework for 
policymakers to understand development and craft enabling policies. The development of a nation's knowledge 
system requires, in Dr. Morrison's terms, a new policy ecology in which intersectoral linkages and synergistic 
investments are important and need to be recognized. It requires, as well, new strategically driven structures and 
processes within the government and between the government and the private sector including the non-
government organizations.  

18. Dr. Morrison concluded by identifying the contrasting specifications of the existing schooling system with 
those of an emergent learning system based upon new purposes, new understanding of human learning potential 
and new process technology. From this analysis, the contrast between the current learning system and what Dr. 
Morrison described as an Adaptive Learning System became clear.  

Introducing Adaptive Learning Systems 

ADAPTIVE < > LEARNING < > SYSTEMS 

|  
\/  

|  
\/  

|  
\/  

To Change To Perform Strategies 
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19. An Adaptive Learning System, as Dr. Morrison outlined, centers on three basic design principles: adapting to 
change by acquiring new capabilities, learning to perform by exploring new roles in new contexts and leveraging 
the expertise contained in systems of learning and knowledge. Dr. Morrison explored the dimensions of an 
adaptive learning system by highlighting specific implications and examples of its operation and design. In this 
context, he introduced a role play exercise in which participants were asked to cut 20 per cent from the actual 
educational budget of the Maldives, with the participant from the Maldives in the workshop playing the role of 
defender of his budget. The exercise was used to illustrate one of the system concepts within the adaptive 
learning model, that is, the strategic reallocation of resources. Dr. Morrison concluded with a brief overview of 
how to adopt a strategy for the development of adaptive learning systems by placing emphasis on the need to 
focus upon systems, networks, zones and multiplier investments.  

20. The ways the participants absorbed this new essential way of looking at learning was summarized by one of 
the participants in the following way: Yes, his main message to us was that to keep on living and prospering, it is 
necessary to develop capacity to adapt to the present living and working conditions. Hence, it is vital to use what 
he called the "Adaptive Learning System"which is that dynamic system for nurturing and generating individual and 
societal capabilities and capacities for change. If we want to kill our creativity, well then, we have only to keep 
doing what we are doing back home as usual. Or, if we want to spark innovation in what we do at the office and 
outside of it, we have to think again how we motivate, reward, and assign work to people.  

|  
\/  

|  
\/  

|  
\/  

Building Capabailities Fostering Capacities Focusing Tools and Resources 

|  
\/  

|  
\/  

|  
\/  

Knowledge and Skills Practicing Roles Leveraging Expertise 

ADAPTIVE LEARNING SYSTEMS 

To Change To Perform Strategies 

Capabailities Capacities Tools and Resources 

Productive Skills  
Problem Solving Skills  
Decision Making Skills  
Design Skills  
Cooperative Skills  
Leadership Skills  
Aesthetic Skills  
Inquiry Skills  
Information Management 
Skills  
Helping Skills  

Peer  
Worker  
Parent  
Helper  
Communicator 
Steward  
Decision 
Maker  
Citizen  
Consumer  
Learner  

Reallocative Budgeting  
Multiplier Investments  
Smoothing Flows  
Collaborative Programs  
Federal Structures  
Asynchronous Access  
Modularized Curriculum  
Knowledge Networks  
IT Connectors  
Performance Feedback 
Systems  
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Expanding Educational Access, Quality and Learning Capabilities 

21. Dr. Chris Darrouzet and Dr. Cheryl Lynn, both senior anthropologists and research scientists with the Institute 
for Research on Learning (IRL), gave presentations on their research findings on human learning and its 
implications for development. They briefed the participants on enhancing the effectiveness of human learning and 
the ways in which organizations can harness the potential of learning for superior performance, in both the public 
and private sectors.  

22. They explained that learning is inherently social, that is, we learn with/through others and what we choose to 
learn depends on who we are, who we want to become, what we care about and which communities we wish to 
join or remain part of. From this organizing principle Dr. Darrouzet detailed seven princi?ples of learning, that is:  

Learning is fundamentally social  
Learning is integrated into the life of communities  
Learning is an act of participation  
Knowing depends on engagement in practice  
Engagement is inseparable from empowerment  
Failure to learn is the result of exclusion from participation  
People are natural lifelong learners  

23. The presentation was then followed with group discussions on the applicability of the principles to the Asian 
context and for formulating appropriate educational policies.  

24. In the group presentations, the participants expressed the view that the principles are sound, but what is their 
relevance in the context of the region is a more important question to answer. They believed that the biggest 
challenge is how to break the barriers of stereotypes or "traditional ways"of teaching in schools. How to bring 
teachers "on board", how to provide them with the skills to initiate appropriate and relevant changes, the skills to 
innovate, and to use alternative strategies. The challenge is to introduce the alternative strategies in ways that 
make sense to them. The seven principles of human learning, as outlined by Dr. Darrouzet, served as a template 
against which to assess the degree to which educational systems in the region reflect learning as a social 
process. The irony that emerged in the discussion was that the seven principles of learning, as described by Dr. 
Darrouzet, were very much congruent, in many ways, with the region's cultural traditions, but were found to be 
wanting within the formal schooling systems in the countries in the region. In this context, one of the key issues, 
which emerged, was the conflict, within cultural traditions, between such values as community and authority. The 
school, in this regard, is often an arena in which these tensions are most pronounced.  

25. Dr. Lynn illustrated the learning concepts of IRL through a discussion of two case studies in their application, 
namely, a mathematics curriculum project and a new model of classroom-based assessment. Using a multi-media 
CD produced by IRL, participants followed a real teacher, in a real classroom setting, as she engaged in what can 
be described as engaged assessment, that is, assessing students while teaching and helping them. The idea of 
learning as social praxis was illustrated in the mathematics CD program through a group-based inquiry learning 
technique developed by IRL. Students function, in this method of learning, as members of a community to 
practice and learn while working on real problems and drawing upon the experience and expertise of their 
colleagues as part of a community. Discussion of the idea of a community of practice as an organizational 
framework for student learning was lively. The idea of using local communities of practice in different countries, 
from the village to the city level, as resources in support of in-school learning was explored.  

26. Dr. Joseph Hunt, Senior Population Economist from ADB, presented his analysis of the impact of nutrition on 
education, labor productivity and development. In his view, most countries behave as though the quality of the 
labor force depends on technical and vocational training or on the school system altering the skills mix in the 
student population, so that new entrants in the labor force can avail of emerging opportunities in the global 
market. Many believe that the provision of basic education, under the "Education For All"initiative will create the 

Creative Thinking Skills  
Metacognitive Skills  

Leader  Balanced Scorecards  
Cross Sectoral Policies  
Targeted Incentives  
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foundation of a modern labor force. In Dr. Hunt's perspective, these arguments are only partially true because 
they ignore two crucial facts. First, in most developing countries in the region at least one-third of primary school 
children do not complete their education and most drop out within the first two years of schooling. Most of these 
dropouts are malnourished and do not have the energy for schooling. Second, the critical time to intervene and 
help the vulnerable child is the pre-school years, especially when they are under three years of age. It is at this 
point that a child is prepared for school and for productive life.  

27. Early childhood malnutrition, explained Dr. Hunt, generates both mortality and economic consequences. PEM, 
vitamin A and iron deficiency anemias generate 2.8 million deaths annually in low-income countries in the region. 
In addition to its mortality impacts, early childhood nutrition deficits spark a chain reaction of economic and 
cognitive consequences. These comprise the following:  

Diminished psychomotor skills  
Poor cognition and language acquisition  
IQ loss from iodine deficiency and PEM/stunting  
Late entry into primary school  
Poor attention span, memory and reading skills  
Low achievement in school  
High drop-out rates  
Low wages in the workforce  
Frequent use of public health services  
Lifelong susceptibility to illness and absence from work  
Doubling the risk of cardiovascular disease  
Poor household investment in the next generation  

28. Participants were presented with an abundance of evidence on how nutrition levels condition individual and 
group success in the process of learning. Dr. Hunt outlined how nutrition levels affect worker productivity, both 
directly, and through its impact on education and levels of skill development. Indeed, the linkages, drawn by Dr. 
Hunt, among nutrition, education success and productivity, provided participants with a strategically driven life 
cycle framework for development within which nutrition emerges as an exemplar of a multiplier investment. Dr. 
Hunt stressed the importance of early childhood education. Early intervention in nutritional needs, effective 
parenting, and active learning, in his view, pay substantial and measurable dividends in terms of school retention, 
school success and labor productivity.  

29. He provided participants with a set indicators useful for assessing the nutritional levels of individuals and 
groupings. This was followed with lively discussions on the following questions: Why invest in child nutrition? 
What are the economic costs of malnutrition in Asia and the Pacific region? What cost-effectiveness intervention 
are/could be made available? What are the returns on nutrition investments? What are the synergies among 
nutrition, health and education? What are the benefits from integrating nutrition into early childhood programs? 
How can education build greater awareness of the nutritional situation?  

30. Underlying this discussion was the recurring theme of the importance of incorporating nutritional policies into a 
life-cycle model for the development of educational systems. A life cycle model takes, as its starting premise, the 
centrality of human capabilities and human goals in the entire process of development. Key stages and dynamics 
in the life cycle of individuals, and age cohorts within given societies, call for differing strategies of investment. 
Variables such as the age structure of the population, family and kinship structures, the spatial distribution of 
population, eating preferences and local ecology, etc, all play a role in assessing development from a life cycle 
perspective. A life cycle framework, as Dr. Hunt, emphasized, forces educational and economic policymakers to 
confront the human element in development and to recognize that this human element is a part of a dynamic 
cultural and ecological system.  

31. Dr. Hunt presented participants with the following set of core strategies to overcome and prevent malnutrition. 

Begin with well-tried and tested interventions at the community level, covering ante-natal care, safe 
delivery, breast feeding promotion, growth monitoring and promotion, complementary feeding practices, 
primary health care, micro-nutrient interventions.  
Support community-level activities through the service delivery structure (facilitators) and through 
community nutrition workers (mobilizers) and link facilitators to mobilizers.  
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Launch a major effort at training, supervision and public education for care givers including teachers  
Introduce home visits by mobilizers  
Broaden nutritional assessments to include early childhood assessment covering early stimulation, testing 
for psychomotor skills and mental development  
Link nutrition information systems to decentralized program management for better decision making  
Promote public-private partnerships for the fortification of staple and weaning foods  
Design use of subsidies and social safety nets to protect household food security until maternal and infant 
nutrition are actually improved  
Rigorous evaluation of costs and benefits through pilot testing  
Focus on women's empowerment and education of girls  
Develop integrated pre-school programs which link child health, nutrition, psychosocial and cognitive 
development  

32. The presentation on nutrition served as an example of one of the key themes in the model of adaptive 
learning systems, that is, the need to understand and deploy multiplier investments. Multiplier investments, as the 
name implies, are those investments, which generate more than single consequences within education and 
through education. Dr. Hunt's presentation pointed to a strong need for educational policymakers to develop 
linkages with other sectors whose activities vitally affect the success of students in the educational system. 
Developing such cross-sectoral policy and planning mechanisms emerged as one of the key themes in the 
workshop.  

33. Participants were strongly attracted to the idea of a life cycle perspective on policy making and investment. 
They were particularly interested in the very substantial research evidence in support of the multiple impacts of 
nutritional investment. Discussion also focussed on the fact that multiplier investments to cover nutrition as well 
are often not made because of the fact that governments are structured to separate and segregate problems and 
issues. Nutrition as, one participant noted, is "simultaneously an educational, health and economic issue. It is just 
the type of issue governments persistently fail to deal with."  

34. Dr. Gudrun Forsberg, Senior Education Specialist from ADB, spoke on developing effective schools in 
developing countries. After analyzing the different stakeholders' interests in schools, she concentrated on a 
presentation on the determinants of an effective school. However, she emphasized that there may be as many 
definitions of "effective schools"as there are stakeholders.  

35. She introduced the participants to a conceptual framework of factors which, when combined, determine 
school effectiveness:  

Supporting inputs from outside school (parent/community, adequate materials, etc.)  
Enabling conditions (i.e. effective leadership, a capable teaching force)  
School climate (e.g. students' expectation, positive teachers' attitudes, order and discipline, organized 
curriculum, rewards and incentives)  
The teaching and learning processes (i.e. high learning time, variety in teaching strategies, frequent 
homework, frequent student assessment and feedback).  

With the conceptual framework as a starting point, discussion among participants centered on the degree to 
which each of the factors could be adopted in the schools within their countries. The school effectiveness 
framework provided participants with a concrete tool, which they could utilize to assess the effectiveness of 
schools, and take specific strategic actions to improve effectiveness.  

36. Dr. Forsberg also reviewed international trends in educational policy reforms, particularly those that link 
educational inputs to student achievement. She outlined, in this context, a set of promising strategies:  

Improving school management  
Increasing learning materials and instructional time  
Upgrading the knowledge and skills of teachers  
Encouraging parental and community involvement in developing a supportive learning environment  
Establishing high expectations for students  
Integrating work knowledge and skills into the curriculum  
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37. School improvement in developing countries, as elsewhere in the world, Dr. Forsberg emphasized, is a 
complex matter and not amenable to simple solutions. In this regard, she noted that formal policy statements and 
single-issue initiatives are rather blunt instruments for change and often do not produce the intended results. The 
school and the classroom, she argued, are central to any effort aimed at school improvement.  

Skill Formation and Workforce Development Strategies 

38. Dr. Forsberg concluded her presentation by outlining a new research project to be undertaken by ADB that 
will focus on the patterns of interaction and learning within classrooms in selected countries of Asia. This 
research, she stressed, will provide critical information on the so-called "black box"of quality, that is, the actual 
patterns of teaching and learning in classroom settings. These processes are the ones that convert inputs into 
outputs. They are the critical energizing variables in education and learning.  

39. A site visit to the Fuji-Xerox plant in Ebina was organized for participants to view, first hand, a state-of-the-art 
example of flexible manufacturing and lean production techniques in use by the plant. This highly sophisticated 
plant combined computer-based design and computer-guided operations in its manufacturing process. Its staffing 
mix reflects the fact that the plant is a knowledge-based factory. The ratio of engineers to production workers, for 
example, is 1:2 and eighty percent of its production workers are contractual workers on a part-time basis. The 
plant is clearly set up to operate as a modern plant using the latest technology in its operations. Senior 
management of the company gave a presentation on the company's strategy to use knowledge and skills in 
running itself.  

40. They also clarified for the participants the new competency-based model of human resources development 
and management in use throughout the company. The company now has an advantage over its competitors 
because of the competencies of their workers and the degree to which the workers could acquire new knowledge 
and skills to run the company. Fuji-Xerox executives defined competency as a capability directly linked to the 
performance on the job.  

41. Over a two-year period, the company has developed a competency "dictionary"by carrying out a detailed 
assessment of the work processes. The dictionary described the company's activities in terms of core 
competencies and the skills associated with each. Based on this work, the company developed a strategic human 
resource plan that has, as its goal, providing and extending the core competencies required by the firm. 
Employees are given training to develop and round out their competency profile. Managers are held accountable 
to develop the competencies of their staff through learning contracts.  

42. Within this context, the type of employee sought by the company, under the new regime, are those who are 
problem solvers and creative thinkers, team players, and committed to continuous learning. The company has 
also aligned its remuneration and promotion systems to its new emphasis on competencies. As the executives 
indicated, this new strategy represents a dramatic shift, almost of a cultural nature, from the traditional seniority-
based model of human resource management in Japan to one based on performance. The overarching reason 
for the shift was the result of competition. For the company to survive and thrive, it has to act faster and work 
smarter.  

43. The visit provided participants with a direct experience of skills formation in action and the linkage between 
skills formation and strategic planning, within a large and diversified company. To a certain extent, the participants 
were given a glimpse, inside a real company, as it attempts to cope with both rapid technological change and 
intensifying global competition.  

44. Mr. Peter Hanningan from the Australian National Training Authority illustrated the Australian experience in 
redesigning its national training and skill formation systems. He identified the policies, strategies and incentives 
being adopted for Australia to shift from a supply to a demand-driven model for training and skills formation. He 
introduced participants to the key factors that prompt Australia to redesign its skill formation and vocational 
training system:  

Globalization and increased economic competition  
Technological and product market changes  
Shifts in the structure of industries  
Changes in the nature of work  
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The challenge of maintaining living standards  
Unemployment problems  
Skill shortages  
Labor immobility  
Multi-skilling demands from industry  
Obsolescence of certain skills alongside demand for higher level skills  

45. The new national strategy for skill formation and training in Australia set five specific objectives:  

Equipping the country for the world of work  
Enhancing mobility in the labor market  
Achieving equitable outcomes in vocational education and training  
Increasing investment in training  
Maximizing the value of public vocational education and training expenditure  

46. Mr. Hanningan outlined five strategic thrusts upon which the new training system rests:  

Industry-based outcomes and products including a competency-based curriculum and assessment model  
Multiple pathways to access using different mixes of providers (public and private) and multiple delivery 
modes (face-to-face to distance education)  
Complete coverage of the organized economy with curriculum packages being developed for all 
occupational and skill clusters in all industries  
Enhanced investment and value for money auditing and accountability  

47. The Australian National Training Authority (ANTA) coordinates skills and vocational training throughout 
Australia. At the heart of this system is the Australian Recognition Framework which is a quality assurance model 
for the provision of skills based training by a diversity of agencies and organizations. The goals of the new policy, 
as described by Mr. Hanninghan, are to support mutual recognition arrangements among states and territories, 
registered training organizations and industries, to enable the implementation of training packages and the 
introduction of a more flexible client-oriented delivery systems, to enable user choice and new apprenticeships to 
operate in the training market, and to strengthen the currency of competencies within the vocational education 
training market.  

48. Mr. Hanningan explained that the most significant change introduced within the new system involved a 
changed role for government shifting from provider of training to regulator of quality and standards. The content of 
training for skill areas and fields is determined through and by industry advisory councils that set the 
competencies to be acquired and the learning process to be used. This, as Mr. Hanningan noted, is a clear shift 
from supply-driven to demand-driven skill formation. Government insures quality through a formal process of 
review and accreditation of providers of the training based upon the curriculum packages, the competencies of 
the provider, the management systems in place and its past track record. Clear product and service standards 
must be met to be designated as a training provider in the new system. The ANTA also conducts compliance 
audits of providers after they have been certified.  

49. Mr. Hanningan concluded by stating that all the above illustrations were aimed at reaching one objective only, 
that is to make people more employable for life, rather than to support the notion of a job for life. That is why after 
having opened his presentation with the situation analysis of the skills formation systems in his country, he then 
illustrated the changes and needs required by these systems and informed the audience how they are being met. 
Essential in the design and development of skill formation, in Mr. Hannigan's view, is the need to have a close 
partnership among government, training institutions and industry underpinned by a competency-based model of 
curriculum development and assessment. Mr. Hanningan's presentation provided a clear outline of the steps 
involved in designing a national training system.  

50. Dr. Corrado Letta spoke on "The Search for Unity in a Diversity of Systems."His aim was to share with the 
participants the European experience of the European Union's (EU's) traditional educational and industrial system 
and its plans for the future to meet the challen?ges of responding quickly and effectively to the new market 
demands to ensure long-term economic growth.  
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51. He explained that the motives for unifying Europe have drastically changed from 1954 (the year of the signing 
of the Treaty of Rome) to 1999 (the year of the signing of the Treaty of Amsterdam). In this context, he identified 
the challenges facing the EU as the impact of internationalization, of the knowledge-?based society and of today's 
scientific and technical world. Debating these challenges with the participants, he stressed that the gap in 
employment rates between Europe and the US was not in agriculture, manufacturing or the public sector, but in 
the services sector. The difference is parti?cularly marked in three areas: communal services, business servi?ces 
and hotels and restaurants services. Indeed, the EU's report on the Information Society claimed that over 500,000 
Information Technology (IT) jobs vacancies in the EU were currently not filled because employers cannot find staff 
with the appropriate skills. This figure is expected to rise to 1.2 million by 2002.  

52. In order of priority, Dr. Letta outlined that the new skills that Europe has to develop are in computers and new 
technologies, in people management and super?vision, in customer service skills, in marketing and sales, and in 
management of change.  

53. To overcome these problems, the EU recommends bridging the skills gap with an EU employment strategy. 
The immediate step that has to be taken is to come up with an integrated EU approach by end 1999. It will have 
to take into account the 15 national comprehensive strategies designed to bring about the necessary changes. 
These are to complement the EU Employment guidelines and the National Action Plans for employment based on 
these guidelines.  

54. Within this framework, the EU has undertaken a series of measures for employment generation, vocational 
training, and establishment of educational schemes.  

55. Dr. Letta's presentation served to provide participants with a European view on the question of skills formation 
and its relationship to competitiveness. It also served as an example of the possibilities and difficulties of 
engaging in regional based initiatives in these fields. He also explained the role of culture in affecting policies for 
training and their linkages to concepts of the state and social contracts.  

56. Prof. Takenori Inoki of Osaka University presented the results of research he had conducted on analyzing 
productivity and skills formation systems from a comparative viewpoint. His research on blue-collar workers 
covered Japan, Thailand and France. The methodology of the research was of great interest to the participants, 
since it involved actual on-site investigation and detailed studies of work processes in firms within the same 
industry. The core of his findings centered on the importance of on-the-job training and learning while doing. 
These two factors were important in affecting productivity because they allowed workers and managers to deal 
effectively and swiftly with what Prof. Inoki called non-routine tasks. These are the types of tasks that flow from 
unexpected occurrences within a production line system or organization. The capacity to deal with non-routine 
work provided firms with greater productivity and on-the-job training was one of the most effective ways to build 
this capacity.  

57. Prof. Inoki also highlighted the importance of the judgement and intuitive sense of those closest to the 
problem as a critical factor in the problem solving process. On-the-job training on its own was insufficient in 
explaining the productivity difference among the firms he studied. On-the-job training when combined with team-
based management practices and a commitment to a culture of continuous improvement could result in improved 
productivity.  

Innovation and Knowledge Development 

58. It is almost universally accepted that technological change and other kinds of innovations are one of the most 
important sources of productivity growth and increased material welfare. Technologies and innovations, 
paradoxically, are also a major cause of the destruction of jobs, as well as the creation of new employment. 
Systems of innovation are one of the newer approaches to the study of innovations in the economy that has 
emerged in recent years. This area was covered by Professor Charles Cooper of the United Nations University 
Institute of New Technologies, Professor San-Cheng Chang from the National Science Advisory Council of 
Taipei,China and Dr. Kerry Stephen McNamara of the Knowledge Management Group of the World Bank.  

59. Prof. Cooper provided participants with an overview of the concept of systems of innovations and its 
application to policy making in developing countries. Innovations are new creations of economic significance. 
They may be brand new or, as most often is the case, they involve new combinations of existing elements. 
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Innovations are also of various kinds, namely, technological innovations, aesthetic innovations, organizational 
innovations, etc. Professor Cooper described for the participants the processes through which innovations occur. 
They are sometimes linear, unfolding in discrete stages and, at other times, they are non-linear and complex. At 
its heart, the process of innovation, as Dr. Cooper explained, is characterized by feedback mechanisms and 
interactive relations involving science, technology, learning, production, policy and market.  

60. In the pursuit of innovation, firms almost never innovate in isolation. In the pursuit of innovation, they interact 
with other organizations to gain, develop and exchange various kinds of knowledge, information and other 
resources. The organizations may be other firms (suppliers, customers, competitors), but also universities, 
research institutes, investment banks, schools, government ministries, etc. Through their innovative activities, 
firms often establish relations with one another and other organizations. In this context, it does not make sense to 
perceive firms as isolated, individual decision-making units. Rather, they are part of a larger system of innovation 
in which interactive learning is at the core.  

61. To understand and explain processes of innovation, all-important factors shaping and influencing innovation 
have to be taken into account. The systems of innovation approach, as Professor Cooper explained, is designed 
to do this. Similarly, to understand the role that education and skills formation play in contributing to innovation, 
there is a need to uncover the linkages between education and skills formation in the larger innovation system. 
Crafting policies and strategies to enhance the role of education in the innovation capacity of a nation or its firms 
requires that educational policy be viewed in relational, rather than, isolated terms, in which there is a focus on 
the development of linking mechanisms between education and other elements in the innovation system.  

62. These linking mechanisms are of three types, namely, outputs from the education system to the innovation 
system, signals from the innovation system to the education system and process linkages between education and 
the activities in other dimensions of the innovation system. The contribution of the national innovation system 
perspective to educational and skill formation policy is to force education thinking "outside of its own skin". In 
other words, to nurture innovation, there is a need to understand the role that education and skills formation can 
play in that process, rather than to mindlessly expand education in the hope that there will be some spillover 
effects on innovation.  

63. Prof. San-Cheng Chang explained that Taipei,China represents a country that has pursued innovation and 
development of technological capabilities on a continuous basis. Central to this effort has been the importance of 
appropriate government policies and incentives. The National Science Advisory Council (NSAC) plays a key role 
in the planning and development of the National Innovation System in the country. Professor San-Cheng Chang, 
as the Head of the Strategic Planning for the NSAC, provided participants with a detailed and thorough overview 
of how Taipei,China uses the concept of the National Innovation System to build and sustain competitive 
advantage.  

64. He explained the current situation in Taipei,China in terms of research and development spending. At present, 
over 50 per cent of research and development expenditures was provided by the government. In this regard, the 
government's support was mostly for pure or basic research, while industry provided the funding for applied and 
product-specific research. In terms of research and development manpower, Taipei,China has 76,588 
researchers, which works out to be 35 per 10,000 population. Professor Chang also outlined the performance of 
Taipei,China in the area of invention and patenting. In 1997, Taipei,China registered 29,356 patents and of this, 
the bulk were in what he described as new enhancements to products, rather than basic inventions. It is one of 
the targeted priorities of the government to expand the invention-based activity in country. The country also tracks 
its scientific and research output by keeping track publications. Taipei,China now ranks eighth in the world in 
production of engineering-related patents.  

65. Professor Chang explained that the country's vision is to make Taipei,China "become a technologically 
advanced nation". In the context of this vision, Taipei,China has set the following goals:  

Research: to become an Asia-Pacific stronghold  
Hi-Tech Industry: to become an Asia-Pacific High Tech manufacturing center  
Infrastructure: to become a "science and technology island"with human and cultural uniqueness  

66. In pursuit of its vision, Taipei,China has developed a strategic planning and management process 
underpinned by a Science and Technology Basic Act that sets the framework for government action. The 
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government will adopt a partnership among industry and government, as well as a focused collaboration among 
key ministries, to make its vision a reality. The National Science Council, as the major coordinating mechanism, 
has responsibility to promote science and technology policies and programs, fund academic research and 
develop industrial science parks. The Ministry of Education has responsibility for human resource development, 
through the formal educational system, while the Ministry of Economic Affairs (MOEA) promotes the development 
of industries and funds technology and product development. The science and technology policy of Taipei,China 
is structured into three linked phases:  

Upstream basic research undertaken by universities and funded by the NSC  
Midstream technology development funded jointly by the NSC and MOEA and conducted through research 
institute  
Downstream product development funded by the MOEA and undertaken by industries.  

67. Professor Chang reviewed the research funding strategy and performance of Taipei,China. The NSC receives 
over 10,000 proposals for research each year and over 70 per cent of these get funded. The high approval rate 
for proposals is deliberate and forms part of a systematic effort to develop a research culture within the 
universities. Total research funding in this category is approximately US$200 million per year. The NSC also 
funds applied research through its industry collaboration program. In this program, universities propose topics 
with industrial application potential. There follows a solicitation process in which industry is invited to participate. If 
the proposal is supported, the industry is expected to contribute 20 per cent of the funding, the remainder being 
provided by the NSC. Industry is entitled to the privileged first use of the results of the research for a period of 
three years.  

68. Professor Chang described the new directions that are being pursued by the NSC in its research funding. The 
first involves the launching of the "Pioneering Research Program (PRP)". The PRP will provide funds to projects 
of major scientific and technological significance and the magnitude of the funding is five times the average 
project funding provided through other programs. The program has rigorous international peer review processes 
and can involve collaborative projects between Taiwanese and foreign-based researchers and scholars. Over 
US$350 million has been allocated to this program over a four-year period.  

69. A second initiative described by Professor Chang focuses upon providing research and development support 
for industries. In Taipei,China, most industries are small and medium-sized with limited research and 
development capabilities. The strategy being pursued in this sector involves the funding of intermediate research 
institutes with a mission for carrying out applied research and dissemination of their results. In this regard, the 
initial focus is on industrial technology research institutes and information industry research institutes. In addition 
to direct funding of these institutes, the government also uses tax incentives for industry's investment in research. 
Over US$300 million has been allocated for this purpose.  

70. A third initiative involves funding for the establishment of incubation centers on university campuses. These 
incubation centers house small start-up companies and the government support provides funding for 
infrastructure laboratories, etc. and research assistance. Lastly, Professor Chang attributed the success of the 
policy of establishing industrial science parks that combine government investment, industrial location and 
university and research expertise. The Industrial Science Park, in Professor Chang's view, is a success as it had 
generated revenues in excess of US$200 billion in 1999.  

71. Professor Chang's presentation challenged the current conventional wisdom that all things in training and 
education should be demand driven. In fact, as Professor Chang explained, Taipei,China is engaged in what can 
be called anticipatory development of capabilities in key sectors. In other words, while the country clearly targets 
technologies in which it wished to be world class, it provides training, incentives and appropriate policies to 
produce needed competencies in these areas in advance of their actual large-scale demand in the market.  

72. The case of Taipei,China illustrates clearly the use of specific policy frameworks and mechanisms for the 
development, on a systematic basis, of a national innovation system. Education, skill formation and research 
policies are interlinked as contributing elements in the development of the nation's innovative capacity and in the 
building of technological capabilities. Taipei,China also illustrates the central role played by the state as the 
overall coordinator and promoter of innovation policy and the importance of collaborative networks among the 
state, research institutes and industry in the design and implementation of policies.  
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73. Dr. Kerry McNamara expanded the horizons of participants further by introducing them to the role of 
knowledge in development. He began his presentation by first distinguishing between information and knowledge. 
Information refers to the attributes or behavior of a person, object, institution or phenomenon at given points in 
time. Knowledge culminates and interprets information in ways that discern patterns over time and guide further 
interpretation of information. Knowledge and types of knowledge relate to development in a number of ways: 
technical knowledge (know how), policy knowledge, knowledge about sustainable livelihoods, cultural or 
contextual knowledge and knowledge about the attributes of individuals or institutions in given settings. The list, 
as Dr. McNamara indicated, is endless.  

74. Based upon research of the World Bank, Dr. McNamara suggested that three variables showed very strong 
correlation with economic growth, that is, the level of education (expenditures in relation to GDP plus qualification 
levels of the population), openness to trade and communications infrastructure. Three key aspects to using 
knowledge for development were found to be the process of creating, acquiring, adapting knowledge and 
information, absorbing knowledge and information, and communicating knowledge and information efficiently. In 
this context, Dr. McNamara emphasized that using knowledge as a centerpiece in development is a complex 
issue. Sustainable development, he noted, is more complex than simple growth and trade-offs and choices 
abound. When one looks at knowledge in development, according to Dr. McNamara, one is immediately 
confronted with political, cultural, and social issues that affect most aspects of national life.  

75. The core of Dr. McNamara's presentation revolved around the issue of what countries could do to leverage 
and develop knowledge for development purposes. In this regard, he described, for participants, a new tool that 
has been developed by the World Bank to help countries assess their national knowledge infrastructure and 
undertake a comparative analysis of their strengths, weaknesses and strategic priorities. The national knowledge 
infrastructure score card interlinks, in a matrix form, the processes of acquiring, creating, disseminating and using 
knowledge with incentives, institutions, education/training and information infrastructure. The result is the 
development of an indicator system used to map a country's national knowledge infrastructure. The indicators in 
the assessment include the following indices:  

Human development index  
Annual GDP growth  
Government quality  
Press freedom  
Newspapers per 1000 population  
Computers per 1000 population  
Telephones per 1000 population  
Secondary plus tertiary enrollment  
Scientists and engineers per million  
Technology imports  
Tariff and non-tariff barriers  
Globalization index  

76. Participants found the national knowledge infrastructure assessment tool to be quite intriguing and 
immediately asked to see the "spider"diagram of their country. As Dr. McNamara indicated, the World Bank is 
currently pilot testing the framework with several countries using a workshop setting with key stakeholders and 
policymakers.  

77. Dr. McNamara concluded his presentation by outlining the challenges faced by international institutions in 
promoting a knowledge-based concept and approach to development. He stressed the need for such institutions 
to share knowledge through partnerships and described briefly the new knowledge management system of the 
World Bank. He also underscored the need to seriously invest in the telecommunications infrastructure of 
developing countries.  

Scenario Planning for Future Development of Learning Systems 

78. As part of the focus in the workshop on the role of knowledge and innovation in development, Dr. Terry 
Morrison provided participants with a wide-ranging overview of the transformational potential of information 
technologies in education and development. Dr. Morrison commenced his presentation with a discussion of the 
rapid emergence of the Internet, particularly the dramatic decrease in the time required to move from availability 
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to widespread acceptance. Defining widespread acceptance as years from inception to 50 million users, Dr. 
Morrison noted that it took 30 years for radio to reach such status, 16 years for the personal computer, 13 years 
for TV and only 4 years for the Internet. In this context, Internet usage has grown from 100,000 connections in 
1988 to over 75 million in 1999. Most participants in the workshop agreed that such growth was astonishing. Dr. 
Morrison further elaborated upon a growing issue of concern in Internet usage, that is, it tends to be highly used 
at present by upper income, well-educated, urban people. Drawing an analogy to the public school, Dr. Morrison 
noted that equity of access to this new tool of communication and learning was emerging as a major policy issue 
in many countries.  

79. Dr. Morrison moved on from the context of the communications revolution and focused his remarks on the 
specific issue of the potential and benefits of information and communications technologies in the field of learning 
and education. He noted that the use of computing in education had progressed through three distinct stages: 
learning from computers (CAI, drill and practice, tutorials), through learning about computers (tools and functions) 
to learning with computers. In the current stage of use of computers in education, they function as mindtools: that 
is, computer applications that require students to think in meaningful ways and to represent what they know. 
Students, in other words, are entering an intellectual partnership with computers. The learning process of 
mindtools involves active engagement, high creativity and learner control of the process.  

80. When used as mindtools, computers bring many benefits to education and extend and deepen student 
learning. Dr. Morrison discussed several ways in which computers as mindtools impact and enlarge the capacity 
of learning and education:  

Visualization: By augmenting simulation engines, symbolic calculators and other software with graphical 
output it becomes possible to support student visualization of highly abstract processes and procedures  
Diagnosis: By tracking student work on related tasks it becomes possible to distinguish accidental errors 
from those which provide statistical evidence for failure to understand key concepts  
Remediation: By systematically giving students greater access to relevant information or rehearsing them 
on weak skills it becomes possible to focus remediation  
Reflection: By giving students access to records of their performance over time it is possible to have them 
reflect not only on what they know but also on how they came to know it in the first place  
Memory Prostheses: The computer functions as a memory storage device for students allowing them to 
shift to higher order thinking tasks  
Scaffolding: the computer allows content to be structured and delivered in a self-paced mode linked to the 
stage of intellectual functioning and learning styles of the student  
Hypothesizing: The computer provides as a simulational environment in which students can engage in 
hypothetical and deductive reasoning  
Autonomy: the computer provides a remarkable tool for autonomous and self directed learning  
Pacing: The computer is infinitely patient and allows learner-driven pacing in the learning process  
Knowledge integration: the computer provides a tool that helps the learner integrate various pieces of 
information and knowledge acquired at various points in time  
Access: The computer allows for educational access that is unbound by the barriers of space and time  

81. Dr. Morrison moved from the applications of the computer to learning to a focus upon telecomputing and its 
applications to learning and education. He described three models in use for the applications of telecomputing in 
education: Interpersonal exchange, information collection and analysis and problem solving. Interpersonal 
exchange applications include such initiatives as electronic penpals, global classrooms, electronic appearances, 
telementoring, question-answer activities, and impersonations. Information focused applications involve such 
innovations as information exchanges, data-base creation, electronic publishing, telefieldtrips, and pooled data 
analysis. Problem solving applications encompassed activities such as information searches, peer feedback 
activities, parallel problem solving, telepresent problem solving, simulations and social action projects.  

82. In concluding his presentation, Dr. Morrison listed seven challenges in making global communications truly 
global:  

Connectivity: Establishing basic telecommunications networks as a priority in development policy and 
developing solid partnership and regulatory policies  
Community Access: Access that focuses upon the group rather than just the individual  
Capacity Building: the capacity of individuals and communities to use telecomputing tools for development 
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purposes  
Content: Ensuring that the information highway does not become a one way street and providing an 
electronic voice for the developing world  
Creativity: Adapting access to telecomputing to local conditions  
Collaboration: Developing cross cultural and international communities of practice  
Cash: Strategic targeting of resources as a part of the funding solution in combination with private sector 
investment on a regional basis.  

83. Dr. Ted Tschang, Visiting Scholar, ADB Institute, focused his presentation on the knowledge-based economy 
(KBE), information-communication technologies (ICT) and education. Dr. Tschang described the emergence of 
the knowledge-based economy as involving three sectors, that is: traditional sectors that become 
informationalized, i.e. more knowledge intensive; information sectors (services) and virtual sectors which replace 
traditional sectors (e-commerce). These knowledge sectors are expanding rapidly with up to 30 per cent of many 
developed economies now consisting of knowledge sectors.  

84. Professor Tschang then introduced the participants to some key concepts that help to elucidate the dynamics 
of the knowledge economy. He noted that knowledge is expensive to produce, but is inexpensive to reproduce, 
store or search. The effects of knowledge spillovers on other sectors of the economy, hence, are enormous. He 
highlighted that, in knowledge-based sectors, there is the possibility of deriving increasing, or non-decreasing 
returns to scale, a fact which causes some consternation in conventional economic thinking. Knowledge is both 
tacit (assumed and embedded) as well as explicit (codified). He discussed the implication of this distinction for the 
impact of knowledge and learning on the productivity of firms and their capacities to innovate.  

85. The knowledge economy is also creating a new international division of labor with higher value added 
industries being located in advanced countries and labor intensive production in less developed countries. The 
problem with such a social division of labor, he suggested, was that, as products and services generally become 
more knowledge intensive, the less developed regions of the world will increasingly be left out of the value adding 
and wealth generating segments of economies.  

86. He moved from these concepts to a discussion of the skills required for the knowledge economy. Traditional 
skills such as programming will continue to be in demand. But alongside these skills, new problem solving, 
collaborative, entrepreneurial and creative thinking skills will be in demand. In this regard, Dr. Tschang noted that 
most educational systems do a very poor job in generating such skills and that reform in educational systems to 
meet the needs of the knowledge economy is inevitable. One such reform, in higher education, is the emergence 
of the virtual university: an online and highly interactive mode of learning. Dr. Tschang described a number of 
developments in virtual learning which, as he noted, could be accessed by developing countries. In interacting 
with Dr. Tschang, it became clear that participants from all countries in the seminar realized that the knowledge 
economy offered both a new challenge and a new opportunity for development. Much of the debate and 
discussion focussed upon how developing countries could prepare and position themselves to be successful in 
this new era.  

87. The participants visited the NTT Multi-media Center as part of the arrangement organized by the Institute for 
them to be exposed to real situations. The staff of the Center demonstrated to the participants the future 
technologies that are likely to emerge, the state-of-the-art applications and new network services for Internet 
money transfer and video telephone, and the possibility of learning about the experimental trials of distance 
education among Asian universities.  

88. Ms. Penelope Price, Training Specialist, ADB Institute, spoke on the interesting aspects of the global 
revolution in information and communications technology. One problem that emerges is that there tends to be a 
generational gap, in terms of the capacity to utilize these new tools. In many developing countries, and developed 
countries for that matter, younger people in organizations tend to have greater familiarity with the new 
technologies. At the same time, it is often older managers, who have responsibilities for decisions concerning the 
use of the new technologies in the organizations.  

89. In this context and in light of the centrality of new information and communications technologies to new 
learning systems, the Institute as part of its workshop, initiated a virtual learning lab. The virtual learning lab was 
designed and managed, during the workshop, by Ms. Price. Its purpose was to provide participants with an 
opportunity to learn, first hand, about e-mail communications and the use of the Internet as a management and 
planning tool. Participation in the lab was voluntary on the part of participants and it was interesting to note that 
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attendance at the early morning session was over 95 per cent.  

90. IT, as Ms. Price outlined to the participants, is not about the technology itself, but about human processes, 
about enabling, creating, building and sustaining communities. A computer allows the user to contact and learn 
from different people, near and far, to cover an ever-increasing number of topics, because of its ability to tap into 
easily accessible stores of information. It is up to the individual to decide who to communicate with and what 
information to share or download.  

91. As part of the virtual learning lab participants were introduced to a host of web-sites that provide information 
and other resources related to education and skills formation. The participants also paid virtual visits to several 
global online curriculum and research projects in education. All of the participants in the workshop, as a result of 
the virtual learning lab, left Tokyo with a new set of skills: they could access information resources, search the 
Internet and communicate through e-mail and chat discussions with their colleagues at home and abroad. 
Moreover, the fact that the participants gained these new skills through a process of learning by doing meant that 
their understanding of the policy discussions concerning the role and application of IT in development during the 
workshop gained a new sense of immediacy and reality.  

92. The last day of the workshop covered the theme on policy issues and scenarios for learning systems in Asia. 
The participants playing an important role in their countries in the policy-decision-making-process - were asked, 
on the very last day, by the workshop leader to draw up a list of priority policy issues. With these issues forming a 
focal point, Dr. Morrison led the participants through a creative scenario learning and planning process designed 
to both elaborate upon the themes and to introduce participants to the process of scenario planning.  

93. Scenario learning, as outlined by Dr. Morrison, is not just about constructing scenarios, but also about 
informing decision-makers and influencing and enhancing decision making. It stresses the importance of 
augmenting decision-makers' understanding of possible futures as a prelude to decision making. This process 
has multiple benefits in the policy framing process: it augments understanding of possible end states; forces new 
considerations to surface; reframes existing decisions; and identifies contingent decisions. In this context, there 
are two approaches to the use of scenarios, and scenario thinking, in the policy formulation and analysis process. 
The first, "future backward", selects several significant futures and tries to discover the paths that lead to them. 
The second, "future forward", projects sets of plausible futures based upon an analysis of present forces and their 
likely evolution.  

94. The scenario learning and planning process involved participants in a six-step procedure:  

Step One Focal Issue/Decision Framing: Participants, working in groups, wrestled with the question: What 
decisions have to be made or issues have to be confronted in learning systems which will have a long-term 
influence on development in Asia?  
Step Two Key Factors Identification: What key factors could influence the success or failure of these 
decisions?  
Step Three Driving Forces: What driving forces could influence each key factor?  
Step Four Ranking: Rank all key factors and driving forces on two criteria: degree of importance to the key 
decision and degree of uncertainty in impact on the decision  
Step Five Develop scenarios using an importance/uncertainty grid  
Step Six Assess the key decision in terms of its relationship within each of the four scenarios using a 
"future backward" and "future forward" process of analysis  

95. The four major policy issues in learning and development in Asia identified by participants, through the 
scenario learning process were:  

Developing integrated strategies to simultaneously increase quality and accessibility for all  
Creating private-public partnerships for skill formation and job training for competitive markets  
Leveraging knowledge and information and communications technology for development  
Improving policy linkages, management and performance across the education and skills sectors and 
between these and related sectors.  

96. The limited time available in the workshop did not permit the full fleshing out of each of the scenarios 
associated with the issues identified. Participants were emphatic, however, in their desire to employ the scenario 
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learning and planning technique upon their return home. And in this context, Dr. Morrison introduced them to a 
range of scenario planning techniques and models employed in the private and public sectors.  

97. One of the central issues in development today revolves around the question of whether the context of 
development, at the turn of the 21st century, is in some way substantially different from the context of 
development which confronted currently advanced countries. Participants in the workshop wrestled with this 
matter throughout the workshop. In the view of the participants, there was no doubt that that the context of 
development was different, in their minds, to the emergence of such factors as globalized and competitive 
markets, the information and communication revolution, the centrality of innovation and technological capabilities 
in production systems, the growth of civil society and its concomitant pressure for participation in the process of 
development, the pressure for greater equality in all facets of life and culture, inter-generational shifts in values 
and attitudes, and the environmental impacts of greater ecological interdependencies.  

98. With this recognition in mind, the participants in the workshop examined whether the existing linear model of 
schooling, with its content-focused curriculum, and supply-driven approach to skills formation provided an 
adequate and effective means for developing the knowledge and skill base of countries as they prepare to face 
the challenges of this new world of development. On both counts, the participants believed that substantial 
redesign of the learning systems of nations was called for and that new tools for the acquisition, communication 
and management of knowledge would play a central role in such redesign.  

99. The capacity of learning systems to provide individuals, communities, firms and nations with the knowledge 
and skills for ongoing adaptation to change was seen as central to the new design. At the same time, the 
participants reiterated that, within this new design, learning and skill development must also be maintained and 
strengthened as an essentially human and cultural endeavor. As many participants noted throughout the 
workshop, learning about, from and how to change, on a continuous basis, is at the heart of creating a new 
architecture for learning and development.  

100. What then is the new architecture for learning and development? The core of its design is to provide learners 
with a seamless and open system to meet their learning needs and nations with an adaptive pool of knowledge 
and skills to achieve their goals. Unlike the step-wise and linear design of existing educational and training 
systems, the new architecture of learning and development is more akin to a web of interlocking learning contexts 
which are accessible to learners on a want, need and able to know basis.  

101. The new architecture of learning and development is a learner-centered, adaptive and flexible systems 
designed for learning that creates multiple, linked pathways for the lifelong acquisition of knowledge and skills 
anytime, anywhere, and with anyone. It is a system of learning which empowers people by recognizing the 
diversity of their learning styles, leveraging the multiplicity of contexts in which learning occurs, accommodating 
the human need to actively construct knowledge and meaning, extending their intellectual, knowledge and 
communication capacities through information and communication technologies and tools, and stimulating the 
untapped potential for learning of all human beings. Its overarching purpose is to provide people with the 
knowledge, tools and experiences that will build, strengthen and extend their capacities to learn how to learn.  
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