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INTRODUCTION: The End of the Beginning?

Any ending can also be viewed as the beginning of something new, and such is the intent of this final chapter.  As the summary of the current state of learning objects in the year 2000, this book will serve to mark the end of the introductory phase of learning objects and as the precursor to their implementation and application to learning and working.  As this first phase draws to a close, it has become clear that learning objects are not a passing fad, nor a new name for something old.  Rather, learning objects represent a completely new conceptual model for the mass of content used in the context of learning.  They are destined to forever change the shape and form of learning, and in so doing, it is anticipated that they will also usher in an unprecedented efficiency of learning content design, development, and delivery.  However, their most significant promise is to truly increase and improve human learning and performance.

The Long and the Wide View

Having been heavily involved in learning objects from their beginning and perhaps from the inception of the name and idea, and because I am extremely active in addressing the needs for standards in these areas and movements for change, I could not be more delighted by this collection of work from such an eclectic and talented range of authors and experts.  It provides new perspectives and a constant source of inspiration for the use and application of learning objects, and provides an exciting catalyst to new thinking and new perspectives.

Let me start by adding some context to what follows in this final chapter.  As the strategic futurist and Director of Worldwide Learning Strategies for Autodesk Inc., I have the privilege and opportunity to develop a wonderfully unique perspective on the world of learning, training, education, and performance support, a situation to which I ascribe the request to write the final chapter to this amazing book and collection of thought.  My focus at Autodesk Inc. is on human performance improvement, and my time frame starts about 2 years from today and extends through the next 10 to 20 years.  This charter affords me the pleasure of meeting, working, observing, and talking with people all over the geographical world as well as the worlds of learning, training, education and performance improvement and with government, academia and business.  Therefore, it is with this long and wide view that I am honored to write this final chapter.  In doing so I aspire to:

· Provide some additional and new perspectives from which to view the enormous set of challenges we face in creating a world filled with learning objects that work.

· Frame a longer and wider view of the future world of learning and learners.

· Develop an understanding of how learning objects fit within this larger context and holistic view of the future.

· Pose some provocative yet pragmatic points to ponder as you read and reflect upon the ideas captured within the preceding chapters.

· Stimulate new thinking and ideas to emerge such that the process of knowledge creation continues long after you have read this book and keeps you coming back for more.

Power of a Shared Vision

We can only create what we can imagine.  Hence, this collection of work from some of the best thought leaders in the area of learning objects seeks to stimulate your imagination on what is possible in the not-too-distant future for the betterment of learning and human performance through the effective instructional use of learning objects.  As Michelangelo reportedly remarked, sculpting a statue is easy (for him at least) -- it is a matter of looking at a block of marble and taking away everything that does not belong there!  What he humbly leaves out is that this is true IF you have a very clear vision and can see what you imagine within the marble.  More germane to our current times, and this book, is that Michelangelo worked with a group of 16 to paint the ceiling of the Sistine Chapel.  Thus, it was not the work of a single individual, however gifted, but the creation of a project team working on a shared vision.  It will also become important later in this chapter to note that Michelangelo lived in an environment filled with peers the likes of da Vinci, and during the time of the Renaissance.  You may want to consider, as you reflect upon the ideas and the opportunities captured here, that we are potentially entering a similar environment of creativity, innovation and shared vision.  Could this be a second Renaissance?

Great Groups

It is usually sage advice to “never try to write a book by committee.”  However, with the masterful guidance of this collection’s editor and the exceptional expertise and experience of the group of thinkers he assembled, this exception has been a wise choice.  Indeed, this as much as anything may be a great example of how much things have changed and how they need to be when it comes to capturing and transferring knowledge through learning objects.

"As they say, ‘None of us is as smart as all of us.’  That's good, because the problems we face are too complex to be solved by any one person or any one discipline.  Our only chance is to bring people together from a variety of backgrounds and disciplines who can refract a problem through the prism of complementary minds allied in common purpose.  I call such collections of talent Great Groups.  The genius of Great Groups is that they get remarkable people -- strong individual achievers -- to work together to get results.  But these groups serve a second and equally important function: they provide psychic support and personal fellowship.  They help generate courage.  Without a sounding board for outrageous ideas, without personal encouragement and perspective when we hit a roadblock, we'd all lose our way" (Bennis, 1997).

I hope you will believe, as I do, that the collection of authors who contributed to this book, and the community to which you now belong as a reader, comprise such a "Great Group."  Together we can create that magic phenomenon when bodacious, humungous, achievable goals collide with passionate, talented and supportive people.  As we venture forward, let each of us aspire to contribute to the creation and deep understanding of the shared vision that is emerging from our collective work.   As we passionately pursue this vision, we will want to establish the delicate balance between sufficient clarity to ensure that our multiple efforts have a unity of purpose and direction, and sufficient sagacity to allow for the serendipitous discovery of new directions and ways to get there.  With this as our foundation, we can develop and execute plans to transform our vision into reality and our potential into performance.

The Future Does Not Happen to Us; We Create It
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The future is not just happening to us any more; we make decisions every day that determine what decisions we will be able to make tomorrow.  As we stand at the inflection point of a new learning economy, we realize that it will be shaped as we choose to shape it; it will be as rewarding and humane as we make it; the decisions we reach will determine what the world will be like for all of us.  The world of learning with learning objects described in these chapters does not rest easily within the public system of education and training that exists in this country today.  Much of this system was put into place as a result of demand, and many of these demands of that time have changed dramatically or disappeared.

I believe that the positive forces of human nature are far more powerful and outweigh the negative.  For this reason, I believe passionately that much of our task is to learn to disregard outmoded caveats against allowing disorder, tangential thinking, and even down time in our lives, since the genuine creativity that we need to shape the future can emerge only among people whose way of being incorporates adaptability, flexible thinking, and confidence that, with encouragement, the positive forces of our nature will triumph.

Witnessing “Future Histories”?

Isaac Asimov once remarked that he did not write science fiction, he wrote “future histories.”  This collection of work in my opinion represents a great deal of thinking about our future histories.  As a believer in synchronicity over coincidence, I believe it is no coincidence that during the same week I was writing this chapter for this exciting new collection of work, we were also going through one of the single largest collections of historical milestones ever:

· The Human Genome Project has succeeded in breaking “The Book of Life” as they call the DNA decoding, down into very small identifiable “tags.”

· Water has been confirmed to exist on Mars, requiring us to completely rethink what we know about physics, atmosphere, and other planets, a revolution that is the equivalent of going from the flat world view.

· Innovations like Napster and Gnutella are revolutionizing content distribution, challenging age-old bastions of control such as publishing and portending revolutionary changes to the world as we know it, to a degree possibly equivalent to that of the Gutenberg press.  (Don’t think this is about music; this is about rethinking the conceptual model of the web and connecting everything to everything, directly).

· The first Advanced Distributed Learning Network (ADL) “Plug fest” has provided the first true “proof of concept” that it really is possible to have interoperable, reusable learning content across multiple learning management systems.

Together, these events reflect not only a re-ordering of the way we think and do things; they spark our imagination to contemplate possibilities for expanding the boundaries of who we are.  We do not know where they will all lead, but surely, those of us in the fields of learning, training, education and human performance improvement cannot help but look at them and know this is a historic and truly great time to be alive.

PUTTING LEARNING OBJECTS in CONTEXT

Defining Learning Objects

The struggle and seeming futility in trying to nail down a precise definition for learning objects is obvious as you read the various chapters in this book, and is reminiscent of the similar chase to define “multimedia” not many years ago.  I believe this is a very good thing, and bodes well for the lasting power of learning objects.  Not that it is undesirable to have some common understanding of the term; several very good ones are offered in previous chapters.  However, this ongoing struggle, along with the multitude of applications and desire to use the term, suggest that there is something very substantial going on, to which attention must be paid. It is also interesting to observe the natural tensions and dynamics between opposing views on learning, such as those of the behaviorists and constructivists, and the instructional design and performance support models.
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Information that Informs: What a Concept!

Information informs.  Otherwise, it is just interference or noise competing for your all-too-scarce and precious time and attention. Information resides in many varieties of media: graphic, audio, anything that you perceive that has value. A painting is information, a concerto is information, a recorded conversation is information, experience is information.

Entering the Knowledge Economy

The ability to capture knowledge such that it can be analyzed, reused, and shared with others, thus developing a spiral of more new knowledge creation, is perhaps the most powerful promise information technology can provide.  The impact on learning of just-right information flowing to the right place, person and time, cannot be overstated.

Learning as Nourishment

In our new way of thinking about learning, we can compare our need to learn with our need to eat.  When we recognize that learning, like hunger, is not a problem to be permanently “solved” but a condition to be continually addressed, we can extend our range of flexibility in meeting our needs depending on our current situation.  Just as we decide what and how to eat relatively quickly in any given situation (Fast food?  Linen napery and red-coated servitors?  A run to the grocery store?), we need to be able to get the learning we need that suits our current situation.  Today, we have many more choices than our ancestors, but these choices have not led us to abandon any one method of nourishment; rather, they have allowed us to experience many different kinds, from freeze-dried camping fare to old-fashioned home cooking.  However, after the information revolution, as after the industrial revolution, our habitual ways of eating have changed to accommodate the lives we lead.

Just as we have created grocery stores to provide us with the raw materials (and sometimes more) for our meals, and these stores are carefully geared to meet the predictable demands of their customers, so in the future we will receive learning objects as our needs arise, based on the predictability of those needs as determined from past behavior.  The dramatic efficiencies of automation, such as bar codes and scanners that have assumed the functions of price tags and cash registers, will be mirrored in the learning arena by metadata standards, collaborative filtering of information, etc., all of which require standardization just as grocery stores require standard labeling and coding of the products they sell.

To carry the analogy further, learning objects themselves can be likened to essential amino acids, without which we cannot assimilate the value of what is taken in.  Learning paths and structures will be comparable to recipes for food: they will list but not include the ingredients themselves, they will be portable and transferable, and they will allow for customization, that is, individual touches and preferences.  Such “learning content recipes” will be able to be captured, saved, reused, and moved across systems to meet the individual needs of learners in different locales, milieux, and cultures.
My LEGO ™ Epiphany

My journey into this world of learning objects started with an “epiphany moment” watching my children play with LEGO ™ blocks many years ago.  As with most families, my son and daughter have very different needs, one for instructions, directions and a pre-determined end state (a castle as I recall), and the other for complete freedom and creativity of constructing whatever he imagined (a robot in this case).  As it struck me that both had their wonderfully different needs met equally well with these simple blocks of plastic, I began what has been almost ten years of refining a dream of a world where all “content” exists at just the right and lowest possible size, much like the individual blocks that make up LEGO ™ systems.  These fundamental size or “molecular data” blocks are not so small as to be “sub-atomic,” yet are the smallest possible to be of use.  In this dream, these “prime sized” blocks of content have a fundamental “standard,” the equivalent of the “pin size” of the LEGO ™ blocks, such that they can be assembled into literally any shape, size, and function.  Some people may find the most value in taking a pre-assembled unit and putting it to direct use; others will want to assemble their own, possibly from scratch, but more likely from sub-assemblies.  Some will want instructions and guidance on how to assemble the blocks, while others will want to determine their own results.  However they may be used and applied, the empowerment of literally every individual by such a world full of learning objects is staggering. Please join me and the other authors of this book in the quest to transform this dream into a shared vision, and to transform the potential into reality.

Water, Water, Everywhere , Nor Any Drop to Drink!

Switching metaphors and expanding the dream, in my vision this granular content forms a vast ocean of the world’s data, with a seemingly infinite number of source streams of all sizes flowing into it.  Data is to people as water is to fish: an environment within which to live and support life.  It is the oxygen and nutrients contained within the water, and most notably the ability of fish to extract these, which allow the fish to live.  Without this fundamental capability they die, and we understand that yes, a fish can drown in water.  Similarly, we find ourselves swimming in a rich and plentiful sea of data, so much that we are in danger of drowning in data.  The key to our ability to survive and thrive depends on our attaining abilities equivalent to those of fish, to extract the information out of the data and then convert this into knowledge.

The Baby Bear Analogy

For those who recall the story of Goldilocks and the Three Bears, this is the “Baby Bear” analogy--we get it “just right”: not too big, not too small, not too hot, not too cold, etc.  In the case of learning objects, we get them in “just the right”

· Size/amount

· Time

· Way (learning style)

· Context, relevance

· Medium of delivery (paper, DVD, on-line, synchronous, on screen, etc.)

· Location (desk, car, house, palm, field, etc.)

The Final Frontier:  Technology that “Learns”

As this vision of the future develops, it leads to one of the ultimate characteristics of the dream: tools and technology that truly have the ability to learn.  It is all in the turn of a phrase, some say.  Learning about technology is important.  Technology for learning enables amazing results and advances.  However, technology that can learn is going to provide the most revolutionary and significant change!

Imagine tools, technologies, environments, data sets, that get better the more you use them, that learn about you and adapt and improve as a result of your interactions and use.  Imagine intelligent technological tutors and coaches.  Think about being able to create new knowledge based on capturing observed patterns, recognizing behaviors, gleaning and understanding the context of events and actions.  Imagine having your ideal mentor available every minute, supplying you with ideas, suggestions, true information, at just the right time, without having to ask for it.

Wow! or Whoa?

This future is potentially frightening and even sinister at first, to be sure, rife with inherent dangers and concerns at least equal to the power and benefits, but when has this not been the case?  

Would we propose not to have discovered fire because it can burn down houses and forests and kill people and animals?  Would we be willing not to have discovered and adopted electricity so widely because is can similarly cause damage and death, or because when it suddenly stops working we are rendered almost helpless?  No, we instead choose to be mindful of such consequences, to impose appropriate discipline on ourselves, and to plan and research accordingly.  Surely, we must equally push forward, explore, learn, develop and advance the capabilities presenting themselves today.  Just imagine the impact on human life if we had technology that could learn!

Discovery vs. Invention

It is important to distinguish the difference between invention and discovery.  Invention, for the purpose of this discussion, can be understood as the creation of something completely new, be it an idea or a device.  Discovery is when we first “see” something new to us.  Typically, this also happens when we figure something out that has been there all along.  The world has, to the best of our current knowledge, always been (almost) round, yet we only discovered this thousands of years after living on it.  Gravity, electricity, theory of relativity, atomic structure . . . all discoveries.  Considering past great discoverers such as Copernicus, Einstein, and Newton, history would appear to show that a flurry of invention follows great discovery.  It also tends to show that there were many signs and indicators that such discoveries were imminent.  Concurrent or synchronistic arrival at similar conclusions by independent groups and individuals who are formulating similar theories, asking similar questions, is a harbinger of great things to come.  As evidenced by the contents of this book, one could argue that we have many of these same characteristics going on right now in the worlds of learning, performance improvement and learning objects.

Coincidence or Synchronicity?

As asked earlier in this chapter, can it be mere coincidence that we are also experiencing an unprecedented number of discoveries that promise to be as significant as the historic ones mentioned above?  The discovery of water on Mars promises to be such a revolutionary discovery for the sciences of space and the study of the evolution of the cosmos.  The deciphering of DNA promises to forever change our view and understanding of life.  This entire happening in the span of one week strikes me as more than mere coincidence.  In keeping with this pattern, it is worth pondering whether we now have signs that we may be on the verge of the next revolutionary discovery in the world of data, information, knowledge and learning.  Let us imagine what one such discovery might be.

On the Verge of Discovering the “Periodic Table of Data”

I believe we are on the verge of grand discovery in the areas of learning, content, knowledge, and objects.  Just as revolutionary as our discovery of the atomic and molecular models will be our discovery of the equivalent of the periodic table for all content or data.  Mendeleyev’s 1870s creation of the periodic table laid out the basic building blocks of all physical matter and revolutionized our view of that world.  Similarly, an equivalent understanding of our data and informational world will give us a fundamental understanding and ability to manipulate, create, and build any substance possible.  In the case of data, this model will be based on the ability to take everything down to fundamental units, understanding their basic structural makeup and components, the equivalents of their electrons, neutrons, protons that combine to form compounds.  This understanding will be similarly simple and equally powerful.  It will provide some of the basic “rules” that govern what can be combined and how, natural pairings and groupings, nesting structures, etc.  

This “periodic table” will help us understand these natural groupings just as the table of the elements shows us the natural occurrence of minerals and chemicals.  It will allow for a literally infinite number of new discoveries as we experiment with new combinations to create the informational equivalents of aluminum and nylon, the wonders of chemical reactions and the inventions stimulated by this new understanding.

Existing Evidence and Supporting Theories are Growing

There are many “hints” and glimpses of this new discovery within many of the chapters and works in this book:

· Ted Nelson has long proposed and predicted the existence of similar models and structures and specifically references such basic units as prime media or “Primedia.”

· In previous works, David Wiley has proposed the notion of such a hierarchy and entities such as Fundamental Information Objects and Combined Information Objects. 

· David Merrill writes about a very detailed hierarchy of Knowledge Objects and Knowledge Structure.

· The chapter by Brenda Bannan-Ritland et al. on Constructivist Learning Environments provides a very good summary of several such granular models and goes on to describe how to utilize a very fundamental and granular structure to attack the problem of personalization and highly flexible learning objects with such things as the Cognitive Flexibility Theory (CFT).

· David Wiley has created a first attempt at such a taxonomy and he describes a similar analogy and the existence of “learning crystals” that aggregate the smaller units of data together into a “natural” structure in the right conditions.

· Mimi Recker et al. then go on to show the power that can come from having this basic structure and using Collaborative Filtering to provide context-sensitive discovery and recommendation of the appropriate Learning Objects to the right person at the right time.

Entering the Information Age and the Knowledge Economy . . . FINALLY

The ability to capture knowledge such that it can be analyzed, reused, and shared with others, thus developing a spiral of more new knowledge creation, is perhaps the most powerful promise information technology can provide.  The impact on learning of just-right information flowing to the right place, person, and time cannot be overstated.

As these changes and discoveries noted above overlap in time, they have obvious synergies and relationships that begin to converge to create the inflection point or take-off of the information or knowledge age.  As this occurs, we will also witness a level of revolution equivalent to the agrarian or industrial revolutions in the form of the information and knowledge revolutions and information automation.  As with previous revolutionary creations, we will realize order of magnitude increases in productivity and performance, but in the information revolution these will be increased productivity of knowledge and service workers.  This is not to be confused with merely generative processing of information, just as the factories of the industrial revolution were not merely the automation of previous process and practice.  This will involve the invention of entirely new process for knowledge capture, converting raw data into information and the subsequent creation of new knowledge in an ever-spiraling crescendo.

Planning Backwards from the Future

How might we better understand and plan for the arrival of such a future?  I suggest that the most practical strategy for claiming the potential riches offered by the information revolution, and avoiding its very real perils, is to “plan backwards from the future,” positing the future we want and figuring out how to get there.  Inventing the future is not a new suggestion; however, the important difference is the second step in the planning process.  Rather than going back to the present and figuring out the next step from there, planning backwards would require us to imagine what the step immediately before arriving at the future would be.  Then we imagine what would be required of the stage just before that, and so on, until we get back to the present.  Having laid out some elements of the future state of learning objects in the preceding text, we can follow this planning backwards model to look at what would be required immediately before arriving at the future state.  For example, imaging this future world filled with literally millions of small granular fundamental data objects, selecting a “just right” set, and assembling these into a learning object, would require a rich set of information about each of these data objects.  These attributes, or “metadata” as they are properly called, would be required in order to know which ones to select to match up with each person and situation.  Similarly, we would quickly conclude that the interoperability, flexibility, and reusability of learning objects could only take place if there were a set of fundamental standards universally in place for this to work.

Standards

Widely adopted, open, and accredited standards are a fundamental requirement.  History has clearly shown that revolutionary changes do not “take off” or hit their inflection point without widespread adoption of common standards.  In the case of electricity, this was the standardization of voltage and plugs; for railroads, the standard gauge of the tracks; and for the Internet, the common standards of TCP/IP, HTTP, and HTML.  Common standards for metadata, learning objects, and learning architecture are mandatory for the similar success of the knowledge economy and future.  Fortunately, the work to create such standards for learning objects and related domains has been going on around the world for the past few years.  This includes the creation of accredited standards from the IEEE Learning Technology Standards Committee (LTSC) for such areas as Learning Object Metadata, Computer Managed Instruction, Course Sequencing, Learner Profiles, and many more.
The Magic of Metadata

I can imagine a world in which there is a constantly refreshed supply of all the attributes (a.k.a. metadata), both subjective and objective, to adequately describe every piece of data, every object, every event, and every person in the world.  It is especially the subjective attributes or metadata that create the ability to capture what is otherwise tacit knowledge, context, perspectives, and opinions.  Thus, everyone is able to discover, find, and access true information and the processes of learning and knowledge creation are significantly enhanced and accelerated.

Subjective and Objective Metadata

Metadata come in two flavors: objective and subjective. Objective metadata are factual data, most of which can be generated automatically – things such as physical attributes, date, author, operational requirements, costs, identification numbers, and ownership.  Subjective metadata are the more varied and valuable attributes of a learning object determined by the person or group who creates the metadata.  The labels on the cans are objective metadata; your opinion of the product, for example, whether it worked as well as a fresh ingredient in your favorite spaghetti sauce, is an instance of subjective metadata.

It is also worth noting that new technology can extract and recognize these attributes, and it is possible to find, combine, and use not only text-based information, but also a person’s face, a sound, a smell, a shape, or “things like _____”.  Imagine the possibilities . . . 

Unlimited and Limited Metadata

As we continue to plan backward by imagining what has to happen before all this is possible, we come to realize that another critical characteristic of metadata is the ability to have any number of metadata records for any single information or learning object. This is particularly obvious for the subjective metadata as they capture such things as opinions, and there is any number of these available and desirable for any single object.  

However, we also come to realize the need to understand the limits of metadata and not try to have them capture too much.  For example, information about sequencing of learning objects and the creation of learning paths is extremely important for the effective use of learning objects.  These attributes are not describing the content itself, but rather the use of the content, and are therefore not part of the metadata, but rather the application of the learning object to a specific use.

As personalization becomes the key element of learning, subjective metadata become increasingly important.  The value of the learning object goes up as its associated metadata increase in richness and completeness; the value of the data objects also goes up as it approaches its smallest potentially useful size.

Capturing Experience

When technology is able to capture and learn from its own experience and from its user, it gains a critical new power: accurate prediction of what will be needed next, in terms of information it can provide or suggestions it can offer.  This is possible through the analysis of the experiential knowledge that has been collected, and it creates new knowledge in the form of patterns and profiles.  It has often been overlooked that just-in-time learning and performance support are only possible with this predictability.  With it, learning is truly as adaptive as the technology itself.
Profiling Learners
As we all learn from helping others learn, the degree to which you can be effective is directly related to how much you know about the situation and circumstance of the person you are trying to help.  Personalization of the learning experience requires knowing something about the learner. To avoid redundancy, the system must know what the learner already knows. To assemble relevant learning experiences, it must know about the learner’s past experiences, learning preferences, career goals, and more. Personal profiling enables new approaches to productivity. A profiling system that automatically identifies people’s areas of expertise based on the issues they research on the Internet, the ideas in their documents, the e-mail messages they create, and the topics they follow in their knowledge bases facilitates creation of virtual workgroups, encourages communication, and reduces duplication of effort. 

The more a learning system knows about a learner, the greater the opportunity to provide on-target information. At the same time, one’s learning record should be at least as secure as one’s credit record and medical record.

STRATEGIES for SUCCESS:  Relevant, Connected, Simplified

These three attributes appear to be the keys to determining success both currently and in the future.  

 “For most people, their computing environment is just a tool.  A highly versatile and unimaginably flexible tool, but just a tool to help them do a job, or write a book, or entertain themselves, or sip at the Internet's straw.  Computing, for most, is no longer an end game.  And the businesses that make it easy for people, while still maintaining the expected levels of quality, functionality, price, and support, will win out over those who do not.

Who will be most likely to write the next AOL-style success story?  Answer: Those businesses that do all these things PLUS provide innovative solutions that go to the core of peoples' computing needs (both the needs their customers already know they have, and new needs they haven't yet realized they have -- how many people knew they wanted Instant Messaging before it became AOL's most popular service?)  Products and services that are innovative, easy to use, and focused on the end-users' current and future needs -- sounds like quite a formula to me!  Jeffrey Harrow.” 

Rapidly Changing Face of Computing, RCFoC July 17, 2000  http://www.compaq.com/rcfoc/20000717.html 

Make It Relevant, Make It Easy:

Harrow captures the essence of what will determine success of any product, service or new idea.  If it is not compelling to the masses based on its obvious and high practical value (relevant), and if it is not easy for them to use, then do not expect it to catch on.  Learning objects will be no different.  Their success beyond this point will be dependent upon the masses being able to see their fundamentally high value and the ability of the masses to put them to use quickly and easily.  This should NOT be confused with the underlying complexity that is required to make all this work and make it work transparently and easily.  Indeed, there is likely an inverse relationship between the external simplicity and ease of use of any technology or system, and the underlying complexity required to make it happen.  Therefore, there is a critical need for raising awareness, education, dissemination, and the tools and technology with which to start implementing.

Connecting Everything to Everything

One of the fundamental characteristics of innovations that have truly changed the world is that of connecting things, especially data and people.  Trains, planes and automobiles; television, telecommunications, the Internet and the World Wide Web.  Learning objects have, at their root, an enormously high potential to take connectivity to a new level.  On the data level, metadata (as previously discussed) will be the key to enabling the connectivity of learning objects by supplying the basis for making these connections between other learning objects and between people.  On the technical and system architecture side, it will likely be new paradigms of the web and its related technologies that will make these connections possible.

For example, while most of the hype to date (September 2000) has been about the new Napster web site for downloading music files (most of which are illegal copies), the real news will prove to be the lesser known “Gnutella” technology.  Do not be misled because all the focus has been on the impact of these technologies on the music world.  Their lasting impact will be MUCH larger and more revolutionary as we come to understand how this fundamentally changes "everything" in terms of how we think about the web and the connectivity it enables.  As per their web site: 

“Gnutella is a real-time search, peer-based file-sharing client that allows a user running a Gnutella client to search for and download files from other Gnutella users. Gnutella was originally conceived, authored and released by Justin Frankel and Tom Pepper of Nullsoft in March 2000”.  (http://gnutella.wego.com)
Similar to Gnutella is Freenet, (http://freenet.sourceforge.net), the brainchild of Ian Clarke, a London-based web designer who created FreeNet as a final project for his degree in artificial intelligence and computer science.  The goal of FreeNet is "to allow people to distribute and retrieve information with complete anonymity, and to operate without any central control."  Sounds like the seeds of revolution to me!  This type of file sharing technology enables the connectivity of everyone and everything on the web.

Imagine what it means to have no concept of "servers," where everything is "just" a node on the net.  A world where every person and every file can be connected directly, one to one.  Think of the impact on learning, learners, and learning content.  Think about every learning object connected to every other learning object, able to communicate, pass data, and manipulate the other.  Think about a world where control of content is truly put into the hands of every individual, where everyone in need of a given piece of content can be connected directly with those who have it.  What will it mean to have potentially billions of authors and publishers?

 “Learnativity”:  The New Frontier?

Living in a World of Convergence

In a world of constant and increasing rates of change, one of the most prevailing trends and traits is that of convergence.  Technologies converge to create new technologies and products; concepts converge to form completely new concepts; people converge into new local, global, and virtual communities; and professional skills converge to create new professions.  However, these convergences pale in comparison to the implosion of learning, working, and capturing knowledge, and the management of their sum total.  These previously disparate and relatively independent activities are converging to become one, and in so doing will create a completely new existence, a new way of being.  Just as in nuclear fusion, their intersection will create a previously unimagined new state producing unimaginable amounts of creativity, innovation, productivity, and performance.  This fusion will create an infinite supply of the new energy source of the new economy: knowledge.  In this new knowledge-based economy the idea of "learning a living" will become more than a cute phrase, it will become our reality; it will become "Learnativity."

Learnativity?

It is perhaps revealing that we do not have a word or a name for this new state we find ourselves living in.  What do you call that which you and every other person are doing every day as you solve problems, work, plan, innovate, create, communicate, and learn?  When they used to stand still long enough, when they were independent activities, we simply called them by their own names.  However, when they happen all at once and all the time, fused together into one single state of just being, what do we call it?  For the purpose of simplicity and consistency, let us call it learnativity. 

Redefining Learning, Working and Knowledge

Expertise used to demand constant improvement of one’s ability to perform the tasks or skills of a profession or trade.  However, as multiple professions converge and fuse, as tasks and skills are constantly replaced with new ones at an ever-increasing rate, expertise becomes a matter of steadily renewing one’s knowledge base and extending it to new areas.  Critical expertise has transformed into the continuous creation and acquisition of knowledge and skills.  This lifelong cycle of learning is the new foundation of professional self-worth and that of all teams and organizations.  One’s primary responsibility, and perhaps the only sustainable competitive advantage, is to improve one’s ability to learn and apply the right things faster.

Putting Learning (back) into Context and Motion

A classic and historical problem with most approaches to education and training has been to see learning as an end in itself, an activity that is designed and studied independent of the learner and most importantly, independent of the overall system within which it works.  Learnativity is not a mechanical, static, linear process, nor one that can be understood by examining any of its components outside of its systemic context.  It is a very human, dynamic, and complex flow that resembles an organic structure more than a mechanical one.

Knowledge Creation in Action

Learnativity is knowledge in action, a continuous spiraling conversion of tacit knowledge (such as know-how and experience) into explicit knowledge that can be captured, shared with others, diffused within groups, and turned back into new tacit knowledge gained from learning by doing. Learnativity is a way of continuously creating new, actionable knowledge. The key is to see this as a single state, with the following four primary elements swirling within:

Performing

Let us start where we want individuals, teams, and organizations to end: peak performance.  Performing refers to the application of knowledge.  We put knowledge to work, solving problems.  Performing is the integration and application of knowledge in the activities, products, and services of the project team or organization.  Explicit knowledge converts to tacit as successful performance achieves results and the workers move on.

Capturing

Capturing knowledge means converting it from a tacit state into an explicit, comprehensible form – such as a video, a simulation, a model, or words and illustrations in a document – so that others can understand it.

Managing

Management of information, learning, and performance is the conversion of explicit knowledge (formal and expressed) into complex and valuable combinations of ideas, insights, and experiences so they can be shared with others.  

Learning

Learning is the means by which tacit knowledge (informal and subjective) is exchanged between individuals and between the learner and the learning resources.  It is therefore both social and personal in nature.  It occurs in both formal and informal settings, and includes connections and direct interaction among people.  Learning is also the personal transformation from explicit to tacit within the individual through reading, observation, and reflective thought.

Organizations that are successful in the creation and management of knowledge cannot mandate that knowledge will be created, nor can they automate the process. The organization can, however, provide conditions, an environment, that will foster, nurture and support this type continuous learning, which in turn can result in peak performance. 

It may seem that learning has been eliminated when in fact it has just faded from conscious awareness as it increasingly embeds itself into our products, services, tools, and technology.  Learning takes its rightful place as a fundamental component of our day to day life.  It is no longer always an event, an activity that is divorced from the rest of our life and existence.  Perhaps this is the ultimate form of the much-discussed convergence we see happening in most other areas, such as technology.

Learnativity is much more than just a word or a term.  It is literally a new existence, a new way of working, learning and living.  A new way of being who we are.  Learning objects are one of the fundamental elements of this new “way of being.”   As we learn from the experiences of those reviewed in this book and begin to implement on their ideas, this future full of learning objects and this new Learnativity existence promises to be very bright and compelling for all.  With the continuation of this type of exploration, with the passionate pursuit of these lofty goals, with people such as the authors of this book and with readers such as you, we will continue to develop our shared vision and the velocity of its transformation into reality.

Welcome to the future.  Welcome to the end of the beginning, and the beginning of the next phase of the wonderful world of learning objects.  Please continue practicing the critical reflection, dialogues and "learning by doing" activities that will determine how well and how quickly this future arrives.  Perhaps the greatest challenge is how can we as people also become more effective and efficient as "learning objects" ourselves?

H. Wayne Hodgins

Information causes change; if it doesn’t, it isn’t information.


Claude Shannon


“You are sitting in a chair” is not information.


“The person sitting beside you has an infectious disease”-- THAT is information!


James Burke








“We can let the future happen or take the trouble to imagine it.  We can imagine it dark or bright – and in the long run, that’s how it will be.”





David Gelertner, 2000
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