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Introduction

In this White Paper, I put forward two hypothetical services for incorporating instructors in SCORM-based learning environments. The Adaptive Instruction Service and External Assessment Service would allow instructors to create models of their students, and to build branching and human-graded assessment on these models.  This would result in a course better tuned to the needs of the students taking it, greater interaction between students and their instructor, and ultimately, deeper learning of knowledge and procedures. 

Problem Definition 

Traditional instruction involves three components –students, appropriate educational material, and an instructor. Good instructors employ teaching methods that engage learners in active processing of the material they are learning.  In contrast, SCORM (1.2/2004) instruction is designed to work without a human instructor – just a student and a screen. Without an instructor, it can be hard for students to build a deeper understanding of domain concepts. Automated tutors (“Intelligent Tutoring Systems”) have been built to address the deficits in computer based training, but have had limited impact in mainstream e-Learning. An alternative is for students to interact with human instructors (who may be remotely located) but this is not easy in SCORM. 

Instructor interaction in the RTE

SCORM defines SCOs as a set of self-contained resources (typically web pages). For interoperability’s sake, code within these resources only has access to the Run Time Environment, not the host Learning Management System, or any other proprietary server software. The RTE has a single user model – it does not allow access to any other user (e.g. “my instructor” or “my trainees”).  Therefore, instructional developers cannot include human-scored assessment. This means that there is little scope for instructors to interact directly with students, or to use their judgment to direct student progress. 
Instructor interaction in LMSs

With these limitations, it’s understandable that instructors have reached out for alternative means to interact with students, such as those provided by LMSs like Moodle and Blackboard. These allow instructors to easily create assessment and to set student assignments. There are two disadvantages of this approach though: first, LMS-authored assessment is not integrated with course content – so instructors couldn’t insert “write a summary of what you’ve learned about this topic so far” at the correct point within a SCO. Correspondingly, branching on the basis of assessment is impossible. Secondly, as these tools are not standardized, interoperability is limited – it’s hard to import assessment into another LMS.

Proposed Solution

The proposed solution can be divided into two parts (1) an Adaptive Instruction Service that allows instructors to sequence SCOs according to student characteristics and (2) a Human Assessment Service for sending student submissions to their instructor for evaluation. 

Adaptive Instruction Service

Adaptive instruction, in its simplest forms, customizes course presentation (sequencing) for different types of students.  Although the sequencing involved is possible to implement in SCORM 2004, it would be difficult for an instructor to do so using today’s LMSs. She or he would have to perform extensive reworking of the sequencing in a course, and even then would have no way to easily create a profile for students to take advantage of the adaptivity. 

The proposed Adaptive Instruction Service would let an instructor create adaptive instruction from existing SCORM content.  The instructor would first create a student profile, selecting or creating one or more attributes e.g. skills/competency, job type, user role, mathematical ability, security clearance, etc. Having created these attributes, a UI would appear with the course structure in a “flow chart”-type format. 

The instructor would be able to see and create branch points using the attributes in the student profile. For example, a SCO on Electrical Safety may be tagged as ‘skipable’ for students with a particular occupational specialty (Electrical Engineering) and ‘required’ for everyone else.  Behind the scenes, the service would translate these branches into IMS Simple Sequencing code (or its replacement).

As the instructor prepares for students to begin the course, he/she would characterize each using another UI. During execution, the instructor could track student progress, and alter their profile on-the-fly if necessary.

External Assessment Service 

The Adaptive Instruction Service would allow instructors to direct course presentation, but would not allow for student-instructor interaction. The External Assessment Service would provide for instructor scoring of embedded assessment (e.g. test results, essays, assignments, questions). 

This service supports an UI for instructors to create assessment with outcomes mapped to student attributes.  This can then be inserted into the course sequence. A runtime component allows students to submit their assessment responses to the instructor. Course presentation may be paused at this point. The instructor can then grade the submission, and enter feedback for the student. The grade is passed to the Adaptive Instruction Service to modify the student model, and which is used in turn to inform branching. Finally, the student would be sent feedback and signaled that they can continue the course.

Conclusion

In this White Paper, I’ve described a potential solution to the lack of instructor participation within the SCORM learning environment. The solution comprises two services that could form part of SCORM 2.0, the Adaptive Instruction Service and the External Assessment Service. 

The Adaptive Instruction Service lets instructors build a simple of their students, which can then be used to direct course presentation. The External Assessment Service allows student to complete assessment that is then sent to their instructor for grading. While we have described these graders as human, the concept could just as easily be applied to an automated grading system.

The proposal would require several extensions to SCORM: the ability to discriminate different user roles, and for certain roles to be able to control and modify other users (students). The proposal also assumes the ability to link assessment to branching, and to change sequencing at run-time. These changes could be incorporated as modifications to the current SCORM architecture, or could form part of a new Web Services vision for SCORM.

Enhancing the Role of Instructors in SCORM 2
Page 3

