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Introduction

The United Nations recognizes that education is an inalienable right of every individual.  The Universal Declaration of Human Rights; the International Covenant on Economic, Social, and Cultural Rights; and the Convention on the Rights of the Child have confirmed this right.  The World Education Forum has made a commitment to achieving Education for All by 2015.  This declaration is one of the most important events of this new century in education.  

This ambitious challenge raises fundamental questions.  What kinds of education will be implemented?  What will be the specific goals of education for all?  How will these goals affect a world beset by persistent poverty, global and national economic instabilities, unforeseen crises, and rapid social change?  Is there a role for education as a change agent and dynamic force to improve the social and economic livelihoods of peoples around the world?

The ancient Greeks held that an educated public was necessary for open discourse and exchange of knowledge.  Education was therefore the key to shared enlightenment—the foundation of good citizenship.  This concept of education leading to civil society underpins the importance of liberal education in Western thought.  A literate and knowledgeable populace is a basic goal of universal education.  In the technological and socio-economic reality of 21st century, however, education must do more than provide basic oratory, reading, writing, and arithmetic skills.  It must also provide work competencies and life skills that will help every citizen to fulfill their human potential.

Two phenomena have transformed the world of the 21st century.  The first is globalization.  The world is now converging, more connected—technologically and economically—than ever before.  The revolution in information technology, telecommunication, and other advanced technology has lowered national boundaries, creating a knowledge-based, trade-driven, market economy that spans the world (Yergin, Vietor, and Evans, 2000).  


The second phenomenon is the persistent inequality between the rich and the poor.  The poor in many parts of the world do not share in the benefits of globalization (Chen and Ravallion, 2002; Ravallion, 2002).  According to international relief and development agency Oxfam, "There is plenty of evidence that current patterns of growth and globalization are widening income disparities and hence acting as a brake on poverty reduction" (Forsyth, 2000).   Technological progress has become a powerful wedge in widening the gap between the have's and have-not's.  In the United States, the distribution of wages has become more unequal in the past 20 years.   Even real wages have fallen for the workers with less than a high school education, a high school diploma, and some college.  Technological change has an estimated five times the impact than international trade in contributing to the wage inequality in the United States (Cline, 1999).   

The proliferation of telecommunication, networking, and computer hardware has created a digital divide in access to technology (Benton Foundation, 1999).  But more importantly, it has led to a cognitive divide—the capacity to analyze and use information in a knowledge-based economy (International Information and Communication Technologies Literacy Panel, 2002).  Only nine percent of the population in Brazil owns a computer and only five percent has Internet access (Hart, 2000).  Only a small segment of the population is gaining access to technology and acquiring the skills and proficiencies to use it. 

Ironically, even as technological advances and global markets are connecting the world physically and economically, inequitable access to technology and the impact of globalization are widening the socioeconomic divide between the peoples of the world.

Greider (1997) has pointed out that we live in One World, Ready or Not.  What is the responsibility of education in preparing the world's citizens to learn, grow, live, and prosper in this one world?  Countries invest significant amount of their resources in education, both formal schooling, training, and other modes of learning.  According to the US Department of Education’s National Center for Education Statistics, the United States spent 7.1 percent of the gross domestic product on total expenditures for education in 2001. This includes all educational institutions, primary to post secondary.   No doubt we believe that developing countries should have more domestic and international resources available to improve education.  Countries at the same levels of per capita GNP differ significantly in the way they allocate resources in education (Mingat and Tan, 1998).  How can education use existing and new resources to impact globalization and the socioeconomic divide?

The Global Workplace

Rapid growth in the Internet, telecommunications, and other technologies has created a new work environment—the global workplace.  Businesses there participate in competitive markets around the world.  They depend on technology and skilled labor as critical factors of production.  This marketplace includes large information technology companies in United States, Japan, and Europe that employ thousands of programmers, webmasters, network technicians, system analysts, and service representatives.  It also includes small clothing businesses in Nigeria, which are "likely to sew and embroider on a Spanish machine; use cloth produced by a large international concern…; and sell his goods on a market, the characteristics of which are determined by a highly inflationary, oil-based, and internationalized economy" (Middleton, Ziderman, and Van Adams, 1993, p. 179).  

This new workplace requires a new kind of worker, one with the ability to learn continuously and adapt to new technologies and with the capacity to solve increasingly sophisticated problems that are inevitable with technological growth.  This is the challenge that faces Technical and Vocational Education (TVE) systems around the world, in both developed and developing countries.  For example, in China, the percentage of senior scientific and technological experts, although very low compared to the whole population, is high compared to that of the skilled technicians and workers.  The quality of production in industry suffers because there are not enough skilled workers to improve productivity (Wong and Hsueh, 1998).  Similarly in Central and Eastern Europe, there are many highly educated specialists.  However, technical workers who have been "educated not to work" from decades of Socialist administration need to be retooled in response to market driven training needs (Pantaleev, 1999). 

Traditional vocational education in developing countries has proven to be ineffective in reducing unemployment among young people (Middleton, Ziderman, and Van Adams, 1993; ILO 1998-1999).  It has focused on skill training for specific occupations that do not match modern market demands.  Young people graduate from training with specific job skills but without prospects because many of those jobs simply do not exist (The World Bank, 1991).  Moreover, such training pays little attention to theoretical frameworks and broader skill development that would help the worker to adapt to new job requirements or to transition to new occupations.   Another common form of employment training in developing countries is apprenticeship, where a young person obtain work experience under the tutorage of a master.  This system of on-the-job training passes on the master's knowledge and skills to another generation, but it does not provide formal training for the student to adapt to new technologies or transfer learning to other occupations (Middleton, Ziderman, and Van Adams, 1993).  In the global workplace, competitive markets are changing constantly.  Workers have to constantly improve their skills to meet highly competitive labor demands.
What are the demands of the new global workplace?  Rather than working on the assembly line in mass production factories characteristic of the industrial revolution, workers in the knowledge revolution participate in production teams, work on several products at the same time, respond quickly to change, and have the capacity to learn as the situation requires it.  Training focusing on a single skill is no longer adequate in the global workplace.  Skills in communication, processing, critical thinking, and problem solving -- the skills normally required of scientists, managers, designers, and engineers -- are being demanded of technical workers as well.  TVE's clear challenge is to  “professionalize” the work force by teaching all vocational students not only technical skills, but also higher order thinking skills, such as abstraction, system thinking, experimental inquiry, estimation, and team work (Wong and Hsueh, 1998). 

Inclusiveness

New and ever changing technology, including computers and the Internet, characterizes the global workplace.  However, 500 million people around the world do not even have access to the telephone.  Unemployment, especially youth unemployment, is estimated at 45 percent and higher in some countries (Bartram, 1999).  In India, 30 percent of the workforce are casual workers (working only when they can find jobs), 60 percent are self-employed, and more than 90 percent work in the "unorganized sector" or the "informal sector"--transient jobs without social security or benefits (India OneStop, 2002).  Workers in the informal sector are extremely poor.  They include subsistence peasants in rural areas; rural migrants with seasonal work; and, urban laborers, traders, and small-scale shops.  Over 70 percent of the labor force in India is illiterate or attained only educational levels below primary school (India OneStop, 2002).  The informal sector is growing in the developing world.  In Africa, the informal sector comprises 60 percent of the urban workforce and will generate more than 90 percent of the new jobs in this region (IL0, 1997).  

Women in informal sectors (as well as other sectors) around the world make less money than men do (ILO, 1998).  TVE programs tend to channel women into traditional female occupations, such as handicraft, beauty care, education, home economics, and health, with low prospects for career advancement (Middleton, Ziderman, and Van Adams, 1993).

How can education provide vast populations around the world with skills needed to attain quality work opportunities?  Education must have at is foundation not only basic academic learning but also the technical and employment skill sets.  This type of education should be a fundamental right, accessible to the poor, girls and young women, peasants, migrants, and other disadvantaged populations who work and live in marginalized conditions.   To move from an agrarian economy based on crafts and small-scale industries to a developing economy with technology-driven urban and rural industries will require a large flexible, workforce capable with analytical, problem-solving, communications, management, and entrepreneur skills. 

Moreover, all workers—in the global workplace and the informal sector, in urban and rural areas, in jobs and contract for hire, in developing and developed countries—have to work in a revolutionary new way.  Specifically, they:

· Have to think.   They have to think creatively—beyond the usual circumstances of the job.  While a technician with manual skills brings many assets, the mind is the important tool in the job.

· Can not say, "it's not my job."  Jobs are no longer narrowly defined.  Now, it has much broader scope.  Technical systems are interrelated.  Therefore, job responsibilities span different processes.  What a worker does or fails to do can easily affect the entire company and beyond it.  They have to work as a team, because jobs overlap and skills are complementary.

· Have to expect the "unexpected."  The more complex the system, the more likely that products and processes will exceed the margin of error allowed by the system.  Some problems will be routine, but variability is the norm.

· Need to appreciate that the process of arriving at an answer may be more important than the answer itself.  Here is a novel concept in education, something quite contrary to the normal experience in school: it is more important to follow a process to work through a problem, than to jump ahead to the correct answer.  There may not even be a "correct" answer.

· Learn and learn continuously.  If they do not know the answer, they have to seek help and upgrade their skills.  The only constant in this changing world is the need for constant learning.

· Know their industry in the context of emerging local economy and world competition, as well as being cognizant and sensitive to sustainable development needs.

A New Paradigm for Education: Work and Life Literacy Model

The new vision for education is to develop a holistic approach that empowers every individual to improve the way that they learn, work, and live. The Second International Congress on Technical and Vocational Education, sponsored by UNESCO, with representatives from 130 countries, has endorsed the vision of a learner-oriented approach that promotes life-long learning and prepares individuals for productive employment and life (1999).   This approach also has "a crucial role to play in this new era as an effective tool to realize the objectives of a culture of peace, environmentally sound sustainable development, social cohesion and international citizenship" (Second International Congress on Technical and Vocational Education, 1999 p. 3).   Countries are beginning to adapt this reform.  The Korean Research Institute for Vocational Education and Training advocates a School-to-Work Transition (STWT) system that combines academic and work-related training for all students (1999).   The Ministry of Education in the Republic of Botswana promotes reform and cooperation in Southern Africa to enable learning for life, work, and the future (UNEVOC and Ministry of Education, 2001). 

In this paper, we are proposing a new paradigm for education aligned with this vision—universal literacy in Work and Life (WL).  WL Literacy is the capacity to acquire, evaluate, apply, integrate, and create knowledge and to develop and apply employment skills and personal competencies in order to learn, work, and live successfully and productively.  The long-term goal of WL Literacy paradigm is to create societies centered on learning for life and work.

As defined, WL Literacy enlists three proficiencies:

· Cognitive Proficiency

· Workplace Proficiency

· Relationship Building Proficiency


Cognitive Proficiency is a term identified by the International Information and Communication Technologies Literacy Panel.  It includes "literacy, numeracy, problem solving, and spatial/visual literacy" (International Information and Communication Technologies Literacy Panel, 2002, p. 18).  The Education Maturity Model (EMM), which was originally developed to provide a more challenging learning experience for science and engineering students in the United States (Madisetti and Gadient, 1997), can be helpful in further developing the concept of Cognitive Proficiency.  The EMM classifies four levels of academic outcomes:

1. Basic—the acquisition and comprehension of knowledge as academic foundation.

2. Applicative—the application of equipment, knowledge, and skills to problems in confined context.  Knowledge is restricted to a specific content area.

3. Deductive—the ability to analyze and relate principles to specifics.  Students are able to formulate alternative solutions to specific situations.

4. Productive—the ability to synthesize, evaluate, and use knowledge in complex, interrelated systems.


The premise of EMM is that education primarily addresses Level 1 and 2 of learning.  Student’s comprehension of facts, concepts, and principles is reinforced by application in simple example problems.  Some analysis takes place but it is generally limited.  Lab exercises are designed to reinforce theories taught at lectures and class, but they are abstract and contained in order to fit within the academic schedule.


At level 3, a student is able to synthesize a complex system and at level 4, he or she can also design and implement a system, as well as evaluate and compare alternative solutions to enhance the product design.  However, many of the laboratory exercises in schools have little or no connection to real workplace design problems and thus do not develop the skills needed to solve complex problems. This situation results in many complaints from the technology industry that the schools are not preparing the students for the work environment.  While EMM was developed for science and engineering education, its basic premise can be applied any education and training program preparing students for productive work in any field.   The ability to learn, synthesize, and use knowledge productively in real life situations, as stated in level 4, is at the heart of WL Literacy.  


Workplace proficiency is another key component of WL Literacy.  It includes the skills to use available technology, such as radio, television, audio-visual equipment, computers, and the Internet.  It is also the capacity to organize and use environmental and financial resources; entrepreneurial acumen; planning, management, evaluation, and forecasting skills; and other work readiness skills.


Finally, interpersonal relationship building qualities are basic to successful and productive work and life.  These competencies include teamwork, leadership, negotiation skills, work ethics, communications, and respect for diverse background and divergent viewpoints.

Figure 1 depicts the WL literacy model.

Figure 1.  WL Literacy Model 

WL Literacy is not a concrete subject for study in school or training programs at a certain grade level.  Rather, it is a concept that should be infused and integrated into all levels of education and training.  While it is a foundation for successful and productive work and life, WL Literacy may begin in the primary level where many foundation skills first take shape and continuously strengthened as part of the life-long learning process.   However, those young people and adults without a primary or secondary education can also begin participating in WL Literacy education and training at any point in their lives and empower themselves with increased options for thriving careers and livelihoods. 


 The four case studies presented below illustrate some of the important features of WL Literacy model.  These are successful but distinct projects.  The WL Literacy model incorporates the proven, powerfully effective aspects of these and other projects into a new framework for education.  These features include problem solving skills, authentic learning, nurturing of imagination and creativity, collaborative learning as a social activity, positive expectation for students, life skills development, career development based on students' assets and interests, student empowerment, and appropriate use of technology.  They target learners of different ages, nationalities, and life circumstances.  


Primary and Secondary School Children in Remote Regions in Developing Countries.  Interactive Radio Instruction (IRI) is a low-cost and cost-effective method of providing primary and secondary school instruction to children in remote areas with limited educational resources (Moulton, 1994; Bosch, 1998).  IRI is an exciting educational approach because it incorporates interactive strategies between the radio instructor and the students, sometimes facilitated through an adult in the classroom.  It also provides project-based and inquiry-based learning for students.  First developed in the 1970s, IRI has been used in numerous developing countries to teach mathematics, health, science, environmental students, and reading. 


The Radio Science Project in Papua New Guinea for students in grades 4 to 6 has been successful in many ways (Moulton, 1994):

· It promotes problem-solving through a series of questions and 30 to 45 seconds for the children to think about the answers (while music plays in the background)

· It promotes hands-on activities by students by assigning real science projects with soils, litter, and compost.

· Students use locally developed materials to conduct the science activities

· Students are encouraged to work together as teams.  Thinking and problem solving are promoted as a social activity.


A study by Education Development Center has found that IRI has tremendous potential for improving girls' achievements (Hartenberger and Bosch, 1996).  Through active learning, IRI builds creativity and imagination, as well as provides authentic learning experiences.


Technical College Students in Korea.   In Korea, TVE students are using a new problem-based learning system to learn chemistry and chemical engineering called Teaching Chemistry by Vegetable Oil Theme.  Through CD-ROMs or the Internet, students are learning to make real products (e.g., biodiesel fuel) through a series of modules using vegetable oil as a theme.  The instructional materials encourages not only students to collaborate in project-based activities, but also instructors to teach as a team and to accept group responsibility for effective learning (Karhu, 1999). 


The Teaching Chemistry by Vegetable Oil Theme and the IRI project have many similarities.  First, both projects use technology that is appropriate for the local environment.  Second, regardless of the level of technology, the instruction is interactive, student-centered, and authentic in creating real-world products.  Moreover, the same student-centered approach is effective for grade 4 to 6 students as well as for young adults.


Adults Facing Multiple Severe Problems in the United States.  The Moving Ahead Program (MAP) is an innovative and highly successful 14-week job-readiness and life transition skills program at day shelter and rehabilitation center Saint Francis House in Boston, Massachusetts, USA (Wong and Mason, 2001). MAP is designed to assist homeless persons with drug and/or alcohol abuse issues with four major life transitions: 

· homelessness to personal and community support

· addiction to recovery

· hopelessness to an experience of self-efficacy, and

· isolation to career and economic self-sufficiency, and valued community roles

MAP has altered the lives of many homeless adults by preparing them for work and self-reliance.  MAP follows a “Strengths Model” which focuses on an individual's assets rather than his or her pathology (Rapp, 1998). MAP identifies and develops the participants' skills and competencies to achieve career goals.  The frame of reference for all activities is the whole person, not the disorder.  One of the basic principles of MAP is the belief that a recovery program has the best chance of being successful if it is accompanied by fulfilling employment with career prospects. Over the course of the class, MAP staff work with the students to explore their skills and interests, and to pursue the long-term career opportunities of their choice.  The participants have found it empowering to learn job search, application, and interview skills. They have found it empowering to identify what kinds of skills they have, ascertain what they want to pursue as potential careers, and to match their skills to career options.  They have found it empowering to imagine their ideal careers and to be encouraged to pursue their dreams.  They live this dream in an internship.  The internship builds the confidence and self-esteem of participants to prepare them to tackle a job at the end of the MAP program.  Ninety-two percent of MAP graduates became employed at the program’s completion or within two weeks of it.  Of those employed, 83 percent were still employed after six months and had increased their income levels during this period.  MAP participants have become valued workers and professionals in today's growing industries: web master, graphic artists, childcare workers, customer service representatives, software developers, and small business owners.


Education Development Center has worked closely with St. Francis to expand the MAP model and to disseminate it through a series of symposia across the United States. MAP has the capacity, if it is replicated in many other areas, to revolutionize how addiction rehabilitation services are delivered in the United States and ameliorate a major social problem (Wong and Mason, 2001).  


Women Entrepreneurs in the Informal Sector in Developing Countries.  Women entrepreneurs in the informal sector face significant discrimination from formal lending institutions when they try to obtain credits.  As a result, many micro-finance programs have been formed to help women to start businesses in the informal sector.  These programs include Community Revolving Loan Funds, Cooperatives and Unions, Poverty-oriented Development Banks, and Intermediary Programs run for NGOs and governmental aid organizations (ILO, 1998).  

Some studies of micro-enterprises run by women have found positive impact on their lives in the following ways (ILO, 1998):
· Enhanced women's empowerment and self-confidence (MkNelly and Watetip, 1993)

· Contributed to women's independent income and hourly income (Hulme and Mosley, 1996)

· Helped women to be more conscious of their rights and more control over decision-making in households and communities (Chen, 1996)
Other studies have argued that women merely obtained the loans but did not control them (Sebstad and Chen, 1996; Ackerly, 1995) and that microcredit programs do not ultimately empower women because of the inflexible, patriarchal household and business structures in place in the informal sector (Scully, nd).  

While the debate on the impact of microcredit continues, one clear lesson is that more education and training for women entrepreneurs are needed.   Given the traditional restrictions on them in their daily lives, poor women in developing countries simply do not have the opportunity to be exposed to business planning, financial planning, start-up finances, and other information and skills (Johnson, 2000).  Infusing the WL Literacy model into every available educational opportunity for girls and women is one step to help women overcome this barrier.

Implementing the WL Literacy Paradigm


 Implementing the WL Literacy Paradigm as a universal framework for education includes several key activities.  Young people from the YES Summit should be involved in every phase:


Establish an international leadership and work group on WL Literacy.  Form a working group with equitable representation by different countries, cultures, geography, gender, age, profession, and background.  Include young people, government officials, educators, business and industry executives, workers, international development agencies, and other stakeholders.  This trailblazing group will advance the development of the WL Literacy paradigm and forge the international collaboration necessary for real impact.


Establish WL Literacy standards.   Develop a set of standards that determine common international guidelines for WL Literacy but also can be adapted and customized to reflect indigenous conditions at the regional, national, or local levels. WL Literacy standards need to identify universal guidelines given globalization, but they must also reflect diverse environmental, socio-economic, and cultural conditions around the world. Built on existing knowledge, best practices, and priorities, WL Literacy standards will frame the skills and competencies in educational attainment; workplace readiness and capabilities; and life skills and competencies that are foundations to successful and productive work and life.


Develop international partnerships to support WL Literacy.  Work with UNESCO, the World Bank, Regional Development Banks, and other organizations working in education, training, employment, community development, and economic development issues around the world.   Solicit assistance of non-governmental organizations (NGOs), governments, and foundations interested in innovative programming in these fields.  Work in partnership to develop, plan, implement, evaluate, and institutionalize the WL Literacy paradigm in localities and countries around the world.


Develop curriculum and instructional materials that are appropriate to local conditions and accessible technology.   Build on existing practices and models to develop authentic materials.  Collaborate with a wide range of stakeholders, including employers, entrepreneurs, educators, learners, parents, and community leaders.  It is important for TVE learning materials "to go beyond traditional face to face and the traditional distance education models" (Bartram, 1999, p.2).  Resources that support learning in WL Literacy should also be based on the needs on local populations. Instruction should be learner-centered and based on active engagement of learners, instead of the teacher-oriented, rote learning that is the norm around the world.  Technology used should also be appropriate for the infrastructure in place. 


Work with educational ministries and teaching organizations to incubate WL Literacy programs and make impact in the field.  Generate excitement and commitment on the part of educational ministries and educational organizations around the globe.  Conduct professional development activities on how these agencies can mobilize local adaptation and adoption of the WL Literacy paradigm.


Implement WL Literacy Paradigm and evaluate the result.   Find existing natural opportunities within countries to integrate the paradigm.  Obtain support to implement the WL Literacy Paradigm as a whole.  Evaluate the impact of the interventions for various target groups and offer recommendations for enhancing and disseminating the paradigm. 


Conduct research on the WL Literacy Paradigm.   Engage leading researchers and innovators in education to study the theoretical foundation of the model, the efficacy of various elements of the WL Literacy model, and the impact on education and workforce preparation systems.

Expected Outcomes and Impact

A fully implemented WL Literacy model has the potential to produce several high priority improvements for individuals, communities, and the education system.  


Work opportunities for all people will improve.  Individuals of all ages in all countries will improve their fundamental skills across all three dimensions: cognitive, workplace, and relationship building proficiencies.  They will learn how to learn, be ready to acquire additional skills and competencies and adapt to the changing demands of the job. They will develop teamwork, leadership, and communication competencies.  They will be capable of problem solving and other higher order thinking activities.  Ultimately, people of all ages will engage in learning experiences that prepare them for work in knowledge-based societies and increase their options for careers and sustainable livelihoods for themselves and their families.

Community conditions will improve.   A more broadly trained workforce will invite businesses and new investment into the area.  Workers skilled in the WL competencies will contribute to a productive, safe, and fair workplace environment.  They will help make it possible to integrate good business practices with sustainable development. And, workers will cultivate an entrepreneurial spirit along with overall business management skills that lead to indigenous business creation. 

The education and workforce preparation systems will improve.  The WL Literacy model is consistent with the intended reform of TVE systems.  It will respond to the changes in the global economy and support local enterprise.  It will open up education to more people, be learner-centered and pay attention to the quality of the learning experiences and the outcomes that it produces.  It will enable people to understand the world in which they live. It will enable people to use their new skills and competencies to become life-long learners who make important contributions to their economies and make a difference in the quality of life for themselves and their families. 

Conclusion

In conclusion, we present four proverbs from East and West, South and North, past and present:

"I hear, and I forget; I see, and I remember; I do, and I understand" --Confucius (c. 551-479 B.C.), Chinese philosopher.

"The mind is not a vessel to be filled but a fire to be kindled."  --Plutarch (c. 45-125 A.D.) Greek writer, philosopher, and priest.

"Education is a necessity, it helps to understand life." -- Jacques Roumain (1907–1945), Haitian author, ethnologist, and political activist.

"Education is for improving the lives of others and for leaving your community and world better than you found it."  --Marian Wright Edelman, 20th and 21st century author and advocate for children's rights.

The WL Literacy paradigm embodies, nurtures, enacts, and sustains these ideals.
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