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Background:   At the Association for the Advancement of Computers in Education (AACE), E-Learn Conference, November 1-5, 2004, Washington  DC, Komoski and Priest presented an overview of the worldwide progress of the creation of learning objects in A Condensation and Review of Various "Learning Object" Activities and Efforts.

For over thirty years, EPIE has pioneered to assure that learning resources be targeted to learning needs, that they be of high quality, and that they are produced cost-effectively.  Over the last decade, a new kind of learning resource has appeared, the learning object, and as described in the Komoski/Priest review, considerable effort is being expended on “objects” without any coherent way for creators and designers to build on each other’s work.  I.e., there are many parallel efforts, all trying to compete to build the best learning objects, rather a planned, organized approach where all this energy is transformed to a generation of objects that, through inter-object messaging, allows little duplication of work and a pace at building the World Brain (HG Wells, 1938) that ushers everyone into a new web of learning, knowledge and understanding.  Further papers and conversations can be found at the Object-One blog.

Distilling from the above review paper, it became clear that what people often call a learning object is actually the implicit combination of knowledge objects and pedagogical objects, i.e., objects that contain information about a subject vs. how that subject is taught, or learned.  Secondly, if objects are to exist “in the ether” there must be a way to inter-connect objects, whether to build on prior knowledge, or to inter-connect with pedagogical objects to provide a worldwide, integrated learning resource.

To visually present a cluster of objects, say in a “library,” we use the image of Buckminster Fuller’s “bucky ball” a.k.a. fullerene.  Contained within small spheres are the properties and methods of each single object.  These objects are then clustered as a library as a sphere, with tinker-toy dowels showing the communication paths amongst the objects.  Now, in actuality any object can communicate with any other object, anywhere, either within a library, or across libraries.  So while the fullerene shows each object with only 3 message paths, the actual visual portrayal would be a snarl of connections, and very difficult to neatly present.
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[to view the figure in detail, visit Visualization and click on the smaller figures to enlarge them]

We can either follow the flow from the learner at the computer, or from the detailed knowledge objects that appear to the lower left.  While one might imagine knowledge objects only accumulate their knowledge at other object way-stations, and then through the pedagogical object library (or libraries), those who are creating new knowledge are both learners and contributors.  So, the entire flow is always in flux as learning occurs and as more knowledge is captured and represented.  And, as the word object is used for many different entities, we use the word cell to mean those objects contained within each library.

Now, to further illustrate the “first class object-web” the reader must have some idea of what symbols and information are being passed within and amongst libraries, so we use images of typical snapshots of those transmissions, and a green loop of line to make clear some of the associations.

Starting with the learner, the woman sees a hip joint illustration on her PC.  This woman is a nurse in training and she is learning anatomy, movements, and ailments of the hip.  That hip illustration is repeated, enlarged, in the upper right.  And, that hip illustration is also shown in the far lower left, as it was from this anatomy library that the illustration came from.

Between the learner and knowledge are the ways knowledge is presented.  This is the pedagogy.  So, a learning object is comprised of pedagogical objects and knowledge objects.  As our review paper cites, Frank Coffield of the UK has performed an extensive study of the modes or styles by which people learn.  So, in the drawing we have a small library that represents that knowledge into the pedagogical library.  We also promote the use of one-to-one online tutoring, and this is represented by the indication that one of the cells in the pedagogical library makes use of tutoring.

Over the upper right we have a “master” knowledge object library about hips.  We illustrate three of many symbolic features:  1.)  the hip anatomy diagram, 2.)  an abstract artist’s rendition of hip movement, and 3.)  a belly dancer.

Finally, beyond the anatomy library in the lower left, we have another library that contains information about hip failures based on stress information, etc., and the illustration is one of hip failure based on stress.  The next library contains various models about hip movement and the movement of various muscles and bones, and the illustration shows the correlations amongst those movements.  Finally, the library, lower right, which in essence derives from the anatomy library, helps inform the movement library, and shows the axes of possible hip movement.

