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Abstract – In 1995 we began an effort that became the IEEE Learning Objects Metataging (LOM) standard.  At the 2004 E-Learn conference we presented a review of "Learning Object (LO)" Activities and Efforts.  In attending E-Learn, 2002, we observed how the IEEE efforts, the Canadian Canarie efforts, and the work of others, and we described the isolation among efforts and described the lack of unity in identifying learning, or knowledge objects.  And at AACE/SITE (2007), we presented a brief framework on how content knowledge objects and pedagogical knowledge objects combine to produce learning objects.

Concerned that progress involving LOs is being measured, in part, by the shear numbers of "objects" we describe the formation of an International Knowledge Object Collaborative who's purpose is 1.) to bring simplicity to the process by identifying, not only metataged objects, but objects that arise out of an evolutionary growth of a basic and simple core of knowledge, and 2.) to assure that our world-wide, limited resources for creating objects enables creators to build on each other's objects, and greatly reduce redundancy via a transition from "wikipedia" to wiki-like object creation and refinement.

Rationale to create a Collaborative 

Simplicity occurs naturally when the complications of combinations and permutations of simple knowledge can be unraveled by traversing paths into and out of the core.  So the task before us is to create a collaborative that empowers the core as a general system of knowledge.

–  The impetus to create the International Collaborative grew out of a 2004 analysis by EPIE Institute and the Center for Information, Technology & Society (CITS) of state-of-the-art learning objects development efforts in the US, Canada and the EU. The analysis was presented as A Condensation and Review of ‘Learning Object’ Activities and Efforts at the November, 2004, annual meeting of the Association for the Advancement of Computers in Education (AACE), E-Learn Conference in Washington, DC. 
Movement toward collaborative research and development

 –  Following the 2004 AACE Conference, informal discussions about the value of collaborating on research, development, and dissemination of learning objects has included the following organizations:

· Center for Information, Technology & Society (CITS)
· Educational Products Information Exchange Institute (EPIE)
· University of Vermont, Global Challenge Award (NSF)
· MIT, Program on Knowledge Simplicity
· Acadia University
· George Washington University, Gellman Information Technology
· American Library Association (ALA) ALCTS Committee on Cataloging: Description and Access
· American University Library, Information Technology


· IEEE LSTC-LOM (Learning Technology Standards Committee, Learning Object Metatag) a.k.a. P1484
· National Research Council of Canada
During the last three years continuing correspondence among the above organizations has set the stage for the creation of ICLOR (International Collaborative for Learning Objects Research).

ICLOR’s mission is to (a) Foster collaborative research and development of digital knowledge objects and pedagogical objects for the creation of learning objects in all areas of human learning, (b) Provide a lucid and viewable relationship between learning objects to a structure of core knowledge and pedagogical

areas, (c)  Foster the worldwide development of web accessible learning objects, where the formation of such objects are always traceable back to the core, and (d)  An overall creation of free global educational resources that derive from these activities.

--  Discussions:

The international potential of ICLOR is evidenced, for example, by an active relationship with a senior research officer at the National Research Council of Canada (NRC), who was interviewed for the 2004 AACE paper, and with whom we continue discussing how the proposed international collaborative might coordinate international efforts.  Further discussions with another Canadian group at Acadia has shown support for the construction of an underlying framework for the creation of learning objects.  Another discussion with a representative of the Vermont Institute has greatly aided in focussing the discussion.  Another discussion  with a proponent of “messaging cells” has greatly helped in considering how early work in SmallTalk is relevant to the program.  Discussions  with various factions at MIT has shown how important it is to move from considering HTML/XML (W3C efforts) to the use of the HTTP transport protocol in linking the works of participants.  In discussions with ALA/ALCTS members we see similarities between a growing standard of “OpenURL” as a way to provide compound information about library resources. Discussions with ALA coordinators for the RDA (Resources Descriptor and Access) framework shows how fundamentally different the ICLOR approach is to a “cataloging approach of the world of digital resources.”
As productive as these ongoing exchanges have been, it is clear that ongoing discussions and collaborative work will benefit from an established coordinating agency, acting as a secretariat. This agency would facilitate exchanges via video-conference workshops, an annual three day symposium, and the planning of collaborative research, development, and dissemination activities. 

These activities will produce an international Learning Objects knowledge core, managed by the ICLOR Secretariat, located at a participating university. The results of these activities will build awareness and involvement in ICLOR among additional researchers and developers in the US and internationally.  The products of ICLOR members will bring greater coherence to current disparate work on Learning Objects.  

One of the first tasks will be to collaboratively develop an effective working set of criteria describing the evolving structure, attributes, functionalities, and levels that will better define Learning Objects.  The first step involves defining the core by building content knowledge objects (CKO) and pedagogical knowledge objects (PKO) producing fully developed Learning Objects.

Unlike current activities which are extensively occupied with identifying and tagging learning resources, it is an explicit goal of ICLOR to always work expanding on fundamental (core) knowledge. 

For reference, we state the process of creating Learning Objects (LO) as:





CKO * PKO ( LO

Based on core knowledge objects, permutations of content objects and pedagogical objects, when blended, create new compound (more fully developed) Learning Objects.  

Within this framework, the role of technology (including digitization) is associated with CKOs and PKOs in three ways: (1) technology (informed by information science) enables the blending process;  (2) technology becomes an instrument in the co-production of PKOs, and  (3) technology, as subject matter, becomes content for CKOs.

Unlike the generally used phrase “learning resources,” we speak of Learning Objects as operationally structured and having explicit properties and method. And, one key property is a Learning Object’s ability to fully identify itself. Thereby, any object (or person) can send a message, “What are you; what functionality do you have, how do we relate?”  

 Within this structure, conventionally used descriptors help locate an object of a given functionality, and then messaging becomes the means by which appropriate objects are identified. And then related objects come to produce more complex, compound objects. By using this progression, many independent researchers, developers and learners can build on each other’s efforts without the need for top-down control and direction. Over time, this progression produces mega-objects and the links formed in the progression is a form of modeling. From the learner’s perspective, working with objects involves the expression of the learner’s cognitive model of the world.

What we are proposing is not to replace existing LO efforts nor perplex knowledge contributors. Rather, people, such as librarians, can take the many developed LOs and map those back to the core, both to the core content  knowledge and the core pedagogical knowledge.  When such mappers are enabled, via the collaborative,  they create a knowledge fabric.  Then, any one can inspect the fabric, as if using a lens, to find relevant knowledge. This results in Open Knowledge – via the common core by which knowledge creators and knowledge mappers can relate to this core and through these knowledge contributors will relate to each other. If as a graphic, picture the core at the center, and where the learner can ask for the related objects via its path into the core, and then back out, at any level  of complexity, and reach out to all other related objects (that derive from that place in the inner weave).  We go down to the inner weave and then out again – maybe like traversing a baseball (with a firm inner core and then netting over that).  Over time, unused paths will simply fall away --  as the better paths survive (niche building that Ken Boulding refers to (circa 1971) as survival of the fittingist.

The ICLOR vision of the Learning Object dynamic is their use by learners via selecting and using them -- rather than there being assigned to learners by teachers (instructors) thus these learners become constructors.  Each learner becomes the “chooser and user” of selected objects and models what she/he is learning. The learner does this by assembling Learning Objects that enable him/her to construct, and thereby understand, say, “the ecology of a pond.”

This view of the learner as constructor is not unlike seeing a young child as constructor using interconnectable pieces called LEGOS but now enabling them to construct mega-objects that the child is envisioning and thus modeling, creating his or her’s niche in the world.  

And, a major difference between a LEGOS construction and Learning Objects construction is that Learning Objects are message-capable.  So the experience is enriched via a dialogue that helps the learner arrive at their potential usefulness during the construction process. It is as if they are saying, “how we can help you?”  This activity is something like when Amazon suggests that there are five additional books a reader might wish to consider acquiring, given the book the reader is considering.

Learning Objects and Educational Standards – When hearing about Learning Objects, teachers, parents, and other educators quickly ask about the objects alignment with Learning Standards.    
What is a learning standard?  For one thing, a standard is a statement about the significance of a “piece of knowledge.”  Standards say to schools and others, “we believe the knowledge referred to in each standard is important to know. A learning standard with respect to ICLOR denote specific linkages involving objects and the learner that are considered significant, or “essential learning outcomes.”  Standards are the educator’s way of specifying, using labels, that certain essential, object-based linkages be formed, resulting in the learner’s ability to perform to a standard.  

Throughout the process of defining core objects and further defining vital compound objects is the concept of significance.  It is the concept of significance that guides the identification of the central vital core of knowledge objects.  These two means of asserting significance will always have a one-to-one correspondence.  These correspondences will vary by state or country, as each expresses different emphases of what is essential, or significant, but, at a state or country level, we believe that an overall statement of significance is expressed within the widely used MCREL Standards Compendium. 

And when the standards’ efforts are embodied within the central knowledge core, and resulting compound objects, education shall have attained the learning-to-knowledge alignment enabling a learner, a teacher, curriculum specialist, researcher, or any interested person to identify the relationship of one or more learning objects to one or more elements to the scope of what, potentially, is knowable and learnable. 

If you wish to see how knowledge simplicity via such a core is achieved, please read our paper entitled Knowledge Simplicity and others like it at the ICLOR blog site, Learning Objects: Building the World Brain.
