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It is clear that there are overwhelming technical challenges that ADL in general and SCORM in particular has to surmount.  Solving these absorbs considerable energy and ingenuity, and the people working on SCORM are to be congratulated on their successes so far.  On the other hand, as an educational psychologist concerned with instructional issues who is a supporter of ADL (Fletcher, Tobias, & Wisher, 2007) even though somewhat of an outsider to it, and an advocate of learning anytime and anywhere (Fletcher & Tobias, in press), I am worried that people concerned with ADL and SCORM are more preoccupied with solving the formidable technical challenges than with addressing critical issues dealing with human learning and instruction.
Preoccupation with solving technical problems often means that the concerns about designing effective instruction based on understanding the complexities of human learning from instruction fail to be addressed.  It is also clear that a number of papers on this site have suggested interesting ideas enabling future versions of SCORM to adapt readily to contemporary technology, as well as concerns dealing with community and interactivity. The purpose of this paper is to describe a small number of traditional and enduring concerns emerging from research on learning and instruction that future versions of SCORM also need to address.
First and foremost, thought needs to be given to addressing questions dealing with the effectiveness of self contained instructional objects (SCOs).  This resolves itself to two questions: 1) How can the effectiveness of SCOs be assessed, and 2) how can this information be retained and accessed by potential users of SCOs?  While the second question is clearly in the realm of those with more expertise with technology than I have, the first is an important issue to anyone dealing with human learning from instruction. 

Concerns about the effectiveness of instruction are difficult questions in any context, whether it is face to face instruction or instruction delivered remotely over the Internet, or via ADL SCOs.  For example, questions have recently been raised (Kirschner, Sweller, & Clark, 2006) about the effectiveness of one of the more popular contemporary approaches to instruction: constructivism.  A series of position papers by supporters and critics of constructivist instruction appear in a forthcoming book (Tobias & Duffy, in press), together with a dialogue among both camps in this controversy.  While these publications have resulted in some narrowing of the views between critics and supporters of constructivist instruction the issue is anything but resolved.  Thus, since questions about effectiveness are unresolved in most other instructional approaches it, would be patently unfair to require that these concerns have to be solved by the time a new version of SCORM is released.  However, it is important that such issues are discussed, and plans made to accommodate them in SCOs so that data dealing with their effectiveness may be included when greater clarity about the issues is achieved.
One relatively easy suggestion for dealing with the effectiveness issue is to keep track, and inform users, of how often a SCO was used.  It may also be useful to know the frequency with which a SCO is used either as a stand alone instructional segment or integrated into larger instructional units (if such information is available).  Use of such data assumes that users evaluate the instruction containing an SCO, and that may often be an unwarranted assumption.  Nevertheless, frequently used SCOs are at least likely to have been found effective by some users.  Of course, these data hardly solve the question about effectiveness, but it is at least one suggestion to begin a needed dialog about that issue.
A second question deals with the types of prior knowledge and skills required by a SCO.  Research has shown (Dochy, 1992; Dochy, Seegers & Buehl, 1997) that prior knowledge is the single best predictor of future learning.  Therefore some thought needs to be given to the pre-requisite knowledge for SCOs, and learner’s prior knowledge generally, in future issues of SCORM so that SCOs can be used effectively. 

A third concern deals with one of the key component of the ADL vision: the adaptation of SCOs to student characteristics.  Such tailoring of instruction to students’ characteristics is examined in aptitude treatment interaction (ATI) research, an area that has been the subject of investigation for some time.  Reviews of that research are available in such sources as Cronbach and Snow, (1977), Cronbach (2003), Gustaffson and Undheim (1996), Shute, Lajoie, and Gluck (2000) and Tobias (1989, 2005; in press), to name only a few.  Again, this issue is still controversial for all instructional approaches; hence it may seem unfair to expect LETSI to resolve it in future versions of SCORM.  
Progress has been made on research dealing with the adaptation of instruction to student characteristic, especially in the field of multimedia education (Fletcher & Tobias, 2006) and in research dealing with cognitive load (Kalyuga, Aires, Chandler, & Sweller, 2003). Most of the recent ATI research reviews listed above have indicated that interactions with prior knowledge have been well replicated.  Specifically, students with substantial prior knowledge of a subject have been found to succeed with “lean” instructional approaches, whereas those with little prior knowledge require substantial instructional support in order to learn effectively.  There are also some suggestions (Tobias, 2005), that the most important prior knowledge for adapting instruction may well be preceding trials in the same instructional sequence.  
Again, since issues dealing with tailoring instruction to students’ characteristics are unresolved in all areas of instructional research it is premature to require that future versions of SCORM specify the data to be used for instructional adaptation, and what types of adaptations need to be prepared.  However, it is important that these issues be addressed by LETSI so that information regarding these concerns, when available, may be captured by future SCOs.  For example, how will data dealing with students’ characteristics in general, and their prior knowledge in particular be retained in SCOs?  What kinds of data will be accommodated about the types of adaptations for which a SCO is suitable?  How many different types of data are likely to be important to deal with these issues, and how will they be retained and accessed?  Should data dealing with students’ motivation, metacognition, or test anxiety –to name only a few constructs affecting learning from instruction - be accommodated in SCOs?
Fourth, there is a good deal of contemporary concern with the types of guidance that should be provided to students to help them complete an instructional sequence successfully (Kirschner et al., 2006; Clark, in press;  Wise & O’Neill, in press; Tobias, in press).  Again, this issue is hardly resolved (Pea, 2004), though all instructional approaches seem to agree that guidance is important, even though there is a good deal of disagreement about what types of guidance is most useful.  LETSI needs to address issues of the kinds of instructional support, including guidance, available in SCOs and how to communicate that information most clearly to users.

The four issues discussed above are only a small sample of the many similar questions dealing with learning and instruction that should be raised in discussions about the future of SCORM.  Many of these questions, and all of those summarized above, do not have clear cut answers at this point; however,, they need to be addressed so that when better answers become available that they can be accommodated in future issues of SCORM.
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