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ABS RACT

Lifelong learning is an essential challenge for inventing the future of our societies; it is a
necessity rather than a possibility or a luxury to be considered. Lifelong learning is more
than adult education or training — it is @ mindset and a habit for people to acquire. It creates
the challenge to understand, explore, and support new essential dimensions of learning such
as: (1) self-directed learning, (2) learning on demand, (3) informal learning, and (4)
collaborative and organizational learning.

Lifelong learning requires a deeper understanding of the co-evolutionary processes between
fundamental human activities and their relationships and interdependencies with new media.
It requires progress and an integration of new theories, innovative systems, practices, and
assessment. To make lifelong learning an important part of human life, new intellectual
spaces, physical spaces, organizational forms, and reward structures need to be created that
allow individuals, groups, and organizations to personally engage in and experience these
new forms as risk takers who use their creativity and imagination to explore alternative ways
of learning.
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INTRODUCTION

Learning needs to be examined across the lifespan because previous notions of a divided
lifetime—education followed by work—are no longer tenable .Professional activity has
become so knowledge-intensive and fluid in content that learning has become an integral and
irremovable part of work activities. Learning is a new form of , and working is often (and
needs to be) a collaborative effort among colleagues and peers. In the emerging information
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society, an educated person will be someone who is willing to consider learning as a lifelong
process. More and more knowledge, especially advanced knowledge, is acquired well past
the age of formal schooling, and in many situations through educational processes that do not
center on the traditional school .Lifelong learning as pursued in our research and as discussed
in this article is more than adult education that is often restricted to providing people with
opportunities to engage in (school-like) learning activities during their adult life. The
objective of lifelong learning is to fundamentally rethink learning, teaching, and education for
the information age in attempting to change mindsets. It involves and engages learners of all
ages in acquiring and applying knowledge and skills in the context of authentic, self-directed
problems, and it exploits the possibilities offered by new media.

PROBLEMS IN THE INFORMATION AGE
Lack of creativity and innovation

Societies and countries of the future will be successful not “because their people work harder,
but because they work smarter.” Creativity and innovation are considered essential
capabilities for working smarter in knowledge societies; thus an important challenge is how
these capabilities can be learned and practiced. An implicit assumption made is that self-
directed and lifelong learning can influence the creativity and innovation potential of
individuals, groups, organizations, and countries.

Coping with change
Most people see schooling as a period of their lives that prepares them for work in a
profession or for a change of career. This view has not enabled people to cope well with the

following situations:

most people change careers several times in their lives, even though what they
learned in school was designed to prepare them for their first career;

the pace of change is so fast that technologies and skills to use them become
obsolete within 5-10 years;

university graduates are not well prepared for work;

companies have trouble institutionalizing what has been learned (e.g., in the form of
organizational memories) to ensure that the departure of particular employees does
not disable the companies’ capabilities; and

although employers and workers alike realize that they must learn new things, they
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often don't feel they have the time to do so.
School-to-work transition is insufficiently supported

If the world of working and living relies on collaboration, creativity, and framing of
problems; deals with uncertainty, change, and distributed cognition; and augments and
empowers humans with powerful technological tools, then the world of schools and
universities needs to prepare students to function in this world. Industrial-age models of
education and work (based on B.F. Skinner and F.W. Taylor; are inadequate to prepare
students to compete in the knowledge-based workplace. A major objective of a lifelong
learning approach is to reduce the gap between school and workplace by exploring answers to
questions such as:

What “basic skills” are required in a world in which occupational knowledge and
skills become obsolete in years rather than decades?

How can schools (which currently rely on closed-book exams, the solving of
given problems, and so forth) be changed so that learners are prepared to
function in environments requiring collaboration, creativity, problem framing,
and distributed cognition?

The “Gift Wrapping” approach dominates educational reform

Information technologies have been used to mechanize old ways of doing business rather
than fundamentally rethinking the underlying work processes and promoting new ways to
create artifacts and knowledge. In learning, these technologies have been used primarily as
add-ons to existing ,rather than a catalyst for fundamentally rethinking what education should
be about in the next century. Frameworks, such as instructionism, fixed curricula,
memorization, decontextualized rote learning, etc., are not changed by technology itself. We
cannot prepare people to live in a twenty-first century world using nineteenth century
technology. “Computer literacy” has often been equated with a bag of superficial and
transitory knowledge rather than with what really matters about computers: namely, that we
can use them for our own purposes by becoming independent of high-tech scribes.

CHANGING MINDSETS

Cultures are substantially defined by their media and their tools for thinking, working,
learning, and collaborating. A large number of new media are designed to see humans only as
consumers. Television is the most obvious medium that promotes this mindset and behavior.
Unfortunately, a consumer mindset does not remain limited to television, but in many cases is
a model dominating our culture. In our educational institutions, learners are often treated as
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consumers, creating a mindset of consumerism for the rest of their lives. Citizens often feel
left out in the decisions by policy makers, denying them opportunities to take an active role.
Learning new skills and acquiring new knowledge cannot be restricted to formal
educational settings. By integrating working and learning [Sachs, 1995], people learn
within the context of their work on real-world problems. Learning does not take place in a
separate phase and in a separate place, but is integrated into the work process. People
construct solutions to their own problems, and the system advises them when they are
getting into trouble and provides directly relevant information. The direct usefulness of new
knowledge for actual problem situations greatly improves the motivation to learn the new
material because the time and effort invested in learning are immediately worthwhile for the
task at hand — not merely for some putative long-term gain.

Many conventional educational (programmed instruction, computer-based training) and
working (the assumption there exists a best scientific way) frameworks are grounded in the
behaviorist learning theory of Skinner and the models of industrial work of Taylor. Assuming
that schools create mindsets about learning, teaching, and collaboration implies that there is
no evidence that a“big switch” theory will succeed, meaning that a student who was educated
as a passive consumer will suddenly switch to an active contributor.

To create different mindsets, we need to change our formal educational institutions to
environments where knowledge is externalized and shared and not just something in students’
minds, and where its production is a collective, collaborative effort. Knowledge should not be
presented by teachers (who see themselves as all-knowing truth-tellers and oracles) as a
commodity to be acquired, but as a human struggle to understand, to overcome falsity, and to
stumble towards the truth. Skills and processes that support learning as a lifetime habit must
be developed, and every effort must be undertaken for learners to develop a positive attitude
and enjoyment toward learning because no one will engage in processes and attitudes in their
whole life for goals and objectives that they do not like.

EMPHASIZING NEW FORMS OF LEARNING FROM A LIFELONG LEARNING
PERSPECTIVE

Lifelong learning does not refer to a completely educationally managed society, and it does
not imply that learning is an externally imposed requirement, but it refers to a society in
which learning possibilities exist for those who want to learn.

SELF-DIRECTED LEARNING

Most learning taking place outside of an (instructionist) classroom can be characterized as
follows: humans are engaged in some activity (some action such as working, collaboratively
solving a problem, or playing), they experience a breakdown and they reflect about the
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breakdown (i.e., the piece of lacking knowledge, the misunderstanding about the
consequences of some of their assumptions, etc.). Engagement in and support for self-
directed learning are critical when learning becomes an integral part of life — driven by our
desire and needs to understand something, or to get something done instead of solving a
problem given in a classroom setting. A lifelong learning perspective implies that schools and
universities need to prepare learners to engage in self-directed learning processes because this
is what they will have to do in their professional and private lives outside of the classroom. It
is advantageous for both motivation and the ability to acquire new knowledge that students be
able to direct their own learning. Self-directed learning de-emphasizes teaching as a process
in which a teacher tells something to a passive learner, but focuses instead on mutual dialogs
and joint knowledge construction enhanced by the creation, discussion and evolution of
artifacts. It is an attempt to transform learning (1) from something that is externally
prescribed and ordained to something that is directed by learners themselves, and (2) from
something whose coherence is derived from systematic branches of science to something
whose contexts are developed by learners from their own questions, problems, and interests.

LEARNING ON DEMAND

If the hypothesis that most job-relevant knowledge must be learned on is true, we have to ask
ourselves: What is the role of “basic skills”? If, for example, the use of software packages
dominates the use of mathematics in the workplace, shouldn’t a new function of mathematics
education be teaching students to use these mathematical artifacts intelligently? Another
important challenge is that the “old basic skills” such as reading, writing, and arithmetic,
once acquired, were relevant for the duration of a human life; modern “basic skills” (tied to
rapidly changing technologies) will change over time.

INFORMAL LEARNING

Learning in the information age cannot be restricted to learning within formal educational
institutions; it is moving out of schools into the home, the community, and the workplace: it
is a general life function. Informal learning has a number of desirable attributes missing from
formal learning such as: it is often done as a group or joint activity rather than an individual
activity; the goal is motivated from the learner's point of view and the activity is considered
fun; the person has a choice of topic, time and place; and the activities can be done
throughout life in many environments. Schools and universities of the future should value
informal learning activities and create new social, physical and computational environments
in which informal learning can flourish.

COLLABORATIVE AND ORGANIZATIONAL LEARNING
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Based on the fact that the individual human mind is limited (there is only so much we can
learn during a lifetime), lifelong learning is often embedded and requires exploiting the social
nature of human understanding and practices . Collaborative and organizational learning are
grounded in the social nature of thinking; recognizing that how people think and learn is
deeply influenced by the communities and cultures with which they interact. Despite these
widely shared insights, education and pedagogy still primarily concentrate on the individual
and individual performance; even most work is highly collaborative and social. The mindset
of students is often formed that collaborative efforts are regarded as cheating in a competitive
environment.

Organizational learning focuses on recording knowledge gained through experience (in the
short term), and actively making that knowledge available to others when it is relevant to
their particular task (in the long term). A central component of organizational learning is a
repository for storing knowledge in an organizational memory. Individual projects serve
organizational memory by adding new knowledge that is produced in the course of doing
design work, such as artifacts, design rationale, and critiquing knowledge. For sustained
organizational learning, three seemingly disparate goals must be served simultaneously.
Organizational memory must be (1) extended and updated as it is used to support work
practices, (2) continually reorganized to integrate new information and new concerns, and (3)
serve work by making stored information relevant to the new task at hand.

THE IMPACT OF LIFELONG LEARNING THEMES ON MINDSETS

Impacting mindsets is a socio-technical design problem. Research and practice in this area
should not be restricted to analyzing and understanding how learning and thinking in fact do
work, but it should be conducted as an instrument of change to alter and improve the way
people learn and think. Creating innovative media and technologies supporting a “new”
mindset requires the following co-evolution: we must rethink and reinvent learning, working,
collaboration, and education in the context of new media, and simultaneously we must invent
and create new media in the context of learning, working, collaboration, and education. Some
themes illustrating this challenge are briefly described here.

From Consumer to Designers

To create designer mindsets, one of the major roles for new media and new technologies is
not to deliver predigested information to individuals, but to provide the opportunity and
resources for social debate, discussion, and collaborative knowledge construction. In many
design activities, learning cannot be restricted to finding knowledge that is “out there”. If
nobody knows the answer, we have to create new knowledge. For most design problems
(ranging from urban design to graphics design and software design) that we have studied over
many years, the knowledge to understand, frame, and solve them does not exist, but is
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constructed and evolved during the process of solving these problems, exploiting the power
of the “symmetry of ignorance” and “breakdowns” .From this perspective, access to existing
information and knowledge (often seen as the major advance of new media) is a very limiting
concept. Many social and technological innovations are limited to provide primarily better
access, leading to “consumer” cultures. Our research focuses on and creates support for
lifelong learning activities grounded in informed participation and empowerment, allowing
learners to incrementally acquire ownership in problems and contributing actively to their
solution. Rather than serving as the “reproductive organ of a consumer society” , educational
institutions must cultivate the development of a “designer mindset” by creating habits and
tools that help people become empowered and willing to actively contribute to the design of
their lives and communities. This goal creates the challenge to develop open, evolvable
systems, allowing end-users themselves to extend their tools and information spaces, thereby
becoming independent of professionals.

Domain-Oriented Design Environments

The most promising way to provide opportunities for a “designer mindset” is to allow
learners and workers to engage in design activities by creating environments supporting them
in making external artifacts that they can reflect upon and share with others. Design deals
with ill-defined and open problems for which there are no ready-made, ‘“correct,”
memorizable answers or “preset “curricula.

Beyond Classrooms: Environments for Lifelong Learning

As argued before, one of the most impoverished paradigms of education is a setting where a
single, all-knowing teacher tells or shows presumably unknowing learners something they
presumably know nothing about. Despite the fact that significant efforts are under way to
change the nature of school discourse to make it more of a collective inquiry and , this model
of education is still widely practiced in our educational institutions and has led critics such as
Illich to claim that our schools and universities are the “reproductive organs of a consumer
society” and “people who are hooked on teaching are conditioned to be customers for
everything else.” As an alternative, we should re-conceive classrooms as places in which sub-
communities of learners act simultaneously as learners, as designers and active contributors,
and in which peer-to-peer learning is supported while the teacher acts as a “guide on the side”
rather than as a “sage on the stage”. In such settings, courses can be re-conceptualized as
seeds jointly evolved by all participants rather than finished products delivered by teachers

Evaluation

Self-directed learning, learning on demand, informal learning, and collaborative and
organizational learning are fundamentally different from the traditional classroom learning
dominated by curricula and tests. Evaluation of these forms of learning is an important,
unresolved research topic in itself; we cannot expect that there are off-the-shelf assessment
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techniques available for these new forms of learning. It requires alternative approaches to
standard tests and the experimental methods of psychology which measure how people
perform on predetermined tasks undertaken by subjects in a laboratory or in an instructionist
classroom. Approaches from anthropology, sociology and ethnography that study people “in
the wild”, as they go about their everyday activities in offices, homes, schools, laboratories,
or where ever they live their life are needed to evaluate these forms of learning.

CONCLUSIONS

Peter Drucker argued that “There is nothing so useless as doing efficiently that which should
not be done at all.” Adding new media and new technologies to existing practices will not
change the mindsets that learners will acquire in our formal educational institutions and that
may be big stumbling blocks to engaging in lifelong learning. Moving beyond the “gift-
wrapping approach” requires that we explore fundamentally new possibilities and limitations
of computational media on how we think, create, work, learn, and collaborate. It simply isn’t
good enough to spend money on new technologies and then to use it in old ways. New tools
will not just help people do cognitive jobs more easily but in the same way they used to, but
they will also lead to fundamental alterations in the way problems are solved. A lifelong
learning perspective requires that we change mindsets. This will include, for example, that we
see and understand breakdowns and symmetry of ignorance as opportunities rather than as
things to be avoided; that teachers understand their roles not only as truth-tellers and oracles,
but as coaches, facilitators, and mentors; and that knowledge is not presented as a commodity
to be acquired or delivered, but as a human struggle to understand and as a source to deal
with personally meaningful problems. The future of how we live, think, create, work, learn,
and collaborate is not out there to be “discovered”— it has to be invented and designed.
Mindsets grounded in seeing learning as an important part of human lives will be an integral
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