PROTOTYPE PROCESS REPORT

To be Completed by Prototype Manager as Six Month Report and as Final Report

________Final Report_________

Six Month Report or Final – fill in

__________ 08/26/05______________

Date – mm/dd/yy – fill in

This document should be completed, as thoroughly as is possible at the time, six months after the beginning of the Prototype Effort. This document should again be completed as a Final Report at the end of the effort and should be submitted in addition to your final Monthly Report.  You will also submit monthly the “Prototype Team Members’ Time Logs” Document for each team member.  These time logs document specific time estimates to complete the Prototype Effort, and are completed daily by all team members.   The current document provides more detailed information regarding the tasks for which the time estimates are provided.  It is recommended that you carefully read this document and answer the questions contained herein as you are performing your effort instead of waiting until when the Six Month Report or the Final Report is due.  Thus, you will not have to “reconstruct” the answers from memory.  Please do not feel restricted to the space provided; please add additional spacing if needed.  

General Information:

Please provide a brief description of the product developed in this effort and a brief summary of the major tasks performed to develop this product.

The products of this project are Sharable Content Object Reuse (SCORE) software tool and utilities, prototype course, specifications and procedures. The SCORE tool and utilities will allow a content developer to deconstruct existing multimedia training courses into a prescribed XML format, than create a new learning experience by reconstructing XML content into SCOs with common styling features.  The prototype course is an output of the software tools and utilities and will be used to examine the practicality of the deconstruction and reconstruction process and the SCORE tool set.  Specifications will describe the software tool requirements and design.  Procedures will provide users with the instructions to use the software tools and utilities. 

The major tasks of this project are:

1) Define SCORE requirements

2) Design SCORE system

3) Design Prototype course

4) Develop SCORE system

5) Develop Prototype course

6) Test SCORE system

7) Evaluate Prototype course

Specific Information:

Please complete all of the following items as comprehensibly as possible.  If non-applicable, simply write “N/A”:

How many hours of content were developed? (e.g., a 9 hr “seat time” course).  Please distinguish between the number of hours of original content vs. re-used/re-organized content.

New content was developed for the course introduction, pre-assessment, and post-assessment.  All other SCOs in the course were created from reutilized content.  The total time to take the course is approximately 1.0 hr.  The amount of new content represents 20 percent of the total course time and the amount of reused content is 80 percent of the course time.   

How many total screens of content were developed? 

Seventy new screens were developed which includes two tests of twenty frames each.
How many raw media objects were in the content/what was the cost associated with the media, if applicable?  Fill in Table 1 below.

We did not create any new raw media objects for the prototype course.  All media objects came from the source content.  

What level of ICW is the content/course? (see Table 2 below)

The prototype course will be level 2.

Table 2

Description of “Level of ICW” Based Upon Level of Interactivity

	LEVEL
	DESCRIPTION

	Level 1 - Passive.
	The student acts solely as a receiver of information.

	Level 2 - Limited participation.
	The student makes simple responses to instructional cues.

	Level 3 - Complex participation.
	The student makes a variety of responses using varied techniques in response to instructional cues.

	Level 4 - Real-time participation.
	The student is directly involved in a life-like set of complex cues and responses.


Source:  Table 25 of Draft MIL-HDBK-29612-3A (25 Feb 2000)

Describe what the team did during the needs analysis.  Did the team start from scratch or was the analysis updated from a previous effort/report?  Please describe in detail.

Since the prototype course is primarily for demonstration purposes, the analysis process focused on identifying common training requirements and resources for the UH-60 community.   The prototype course therefore meets an identified training need though, due to its limited scope, it would fall into the category of supplementary training.  The analysis process involved identifying and contacting users and developers of UH-60 multimedia training, obtaining training resources from the community of developers and users, reviewing resources for tasks, topics, and learning objectives, comparing the resources to determine common tasks and learning objectives, consulting with a SME to identify prospective lessons to combine with lessons from other courses, and finally specifying what lessons or segments of lessons to use. 

Describe the process used to decide the level of granularity of a SCO and the final decision that was made (i.e., course level, terminal objective level, enabling objective level, etc.).  Please also list the SCOs identified.

As the prototype project complements the courseware conversion and development plans of the Navy’s Aviation Maintenance Training Continuum System program, it was decided early on to utilize the Navy Content Object Model (NCOM).  The NCOM correlates a single enabling learning objective to a SCO.

The prototype course is comprised of the following SCOs:

SCO 01 Introduction and Learning Objectives

SCO 02 Pre-test

SCO 03 Safety

SCO 04 Grounding

SCO 05 Cold Pressure Refueling

SCO 06 Hot Pressure Refueling

SCO 07 Gravity Refueling

SCO 08 Post-test

Describe what the team did during the raw media analysis and what decisions were made.

Include a description of what working with SMEs entailed (e.g., gathered information from SMEs during needs analysis; reviewed raw media analysis with SMEs to ensure acceptance; etc.) and how the information was gathered from SMEs (e.g., via structured interviews, brainstorming sessions, etc.).

The project team included an in-house SME.  The SME reviewed the sample courses and provided assistance with determining which SCOs to combine to create the new course.  The SME worked with the Sr. Instructional Systems Designer to create the assessment items.  The SME also worked side-by-side with the Sr. ISD to develop the course using SCORE.

Describe in detail the instructional strategy/instructional strategies used in the course.

The instructional strategies used in the course/lesson are:

1) Objectives

2) Criterion-referenced assessment

3) Modular Scheduling

4) Demonstration

5) Step-by-Step Sequencing
Strategies 1, 4, and 5 are contained in the existing course materials.  Strategies 2 and 3 were added to exercise SCORM sequencing in the course.  Criterion-referenced assessment provides a means to evaluate the effectiveness of the training course with respect to accomplishing learning objectives.

What design guidelines were used?  Did the team create original guidelines or were existing guidelines used or updated?  Describe in detail what the guidelines contained [include specific reference(s) or URL(s)].

 

Where applicable the team applied guidelines contained in the Content Design, Development and Deployment Guidelines for the Navy ILE, MIL-HDBK-29612-2A Instructional Systems Development/Systems Approach to Training and Education, and MIL-HDBK-29612-3A Development of Interactive Multimedia Instruction (IMI).  The ILE guidelines contain a description of the Navy content model and SCO definition, assessment strategies, and techniques for using sequencing to implement instructional designs.   MIL-HDBK-29612-2A contains ISD design and development processes that were tailored for the needs of the prototype project.  MIL-HDBK-29612-3A contains guidelines specific to ICW product development and was a useful reference for developing the prototype course flowchart and designing the tests.   

Provide a description of the scenarios, vignettes, exercises, simulations, games or other applications included in the content.

Source content used to create the prototype course provides level 2 interactivity and the presentation level is category 1.   There are no scenarios, vignettes, etc. contained in the source content.  

Provide a description of the assessment items, quizzes, tests, etc. included in the application.

Pre-test results are used to identify which SCOs the learner will be required to launch before the post-test is available.   Assessment items are text-based multiple-choice questions.
Describe how SCORM information was shared/disseminated among the team (e.g., “we designated our senior software engineer as our SCORM expert who spent 40 hours to get up to speed on SCORM and then, before we started any other work, we had an 8 hour meeting with the Prototype Manager, 2 instructional designers, and a junior programmer during which our SCORM expert explained…”).

All team members have been involved with the development and/or use of SCORM.  On an individual basis each member has taken the time to become more familiar with SCORM 2004 requirements.

What categories/elements of metadata were used?  Explain how the team determined these categories/elements. 

Course and SCO metadata was created to satisfy SCORM 2004 mandatory requirements.  Additional metadata was provided to be consistent with typical data supplied for H-60 maintenance courseware.  Optional elements include:
· Manifest Version

· Manifest Metadata schema and schema version

· Organization structure

· IMSSS: Sequencing (objectives and rules)

· Resource Metadata ADLCP: Location (pointer to LOM document)

· LOM Elements

· General Catalog

· General Language

· General Coverage

· General Structure

· Lifecycle Contribute

· Lifecycle Role

· Lifecycle Entity

· Lifecycle Date

· Technical Location

· Technical Requirements (with minimum version)

· Technical Other Platform Requirements

· Classification Purpose

· Classification Description

· Classification Keyword

What vocabularies were used to describe the metadata?  Explain how the team determined the vocabularies.

The metadata vocabulary was restricted to that required to meet SCORM 2004 mandatory metadata requirements.  
What exactly was metatagged? (Break out by course, raw media, etc.).

Metadata tags were created for the course content package and all SCOs.

Besides SCORM, list and briefly describe any specifications/standards with which you conformed/complied or attempted to conform/comply.

· IEEE std 1233 Guide for Developing System Requirements Specifications

· IEEE/EIA std 12207 Software Development Guidelines

· IEEE std 1016 Recommended Practice for Software Design Descriptions

Please describe any work done to comply with Section 508 Accessibility Standards.

The prototype course is compliant with Section 508 Accessibility Standards to the extent afforded by the source content.  

Describe any intellectual property rights issues you encountered and how these were handled.

We encountered issues with rights to use content developed by Project Alert.  The issues were related to concern over relabeling and reselling source content to the government.   These issues are addressed by the base contract managed by NAWC AD.  The base contract prohibits the resale of any of the project deliverables or government furnished materials used to develop the deliverables. 

Describe in detail the QA process used.  Explain which members of the team were involved in this process.  If you have developed a QA test plan, please include it with this document.

The QA process involved peer review, demonstrations, and walkthroughs.  Written products were distributed to all team members for review and comment.  The document owner incorporated the comments and maintained the master document.  As the SCORE system was being developed capability demonstrations were scheduled by the Software Engineer to review and test conformance with expected system functionality.  Team members participated as an IPT in conceptual and physical walkthroughs of the SCORE system to validate functional and operational design.   QA of the embedded operation procedures was performed by the course developers who walked through the procedures while developing the prototype course.   

Was an LMS chosen for this project?  If so, was it chosen before content development started?  If content was developed prior to choosing an LMS, explain and any problems encountered as a result.

As indicated in the project proposal our plan was to test the prototype course with the ADL RTE and the Navy’s LMS (THINQ.

Which LMS was used for this project and why was it chosen?  (i.e., describe the requirements analysis).  Describe the critical functions for which this LMS was chosen.

The SCORM 2004 ADL RTE was selected primarily to demonstrate prototype course conformance with SCORM 2004 requirements.  The Navy LMS was selected for primarily the same reason and also because the audience for the course was the Navy UH-60 Plane Captain.  
Describe the licensing option that was chosen for the LMS and its details (e.g., license per student; license per course; bulk purchase; etc.).

The prototype course was created for demonstration purposes only and will not be deployed with an LMS.

Describe which LMSs were tested, what was tested, and the results obtained.  Describe any difficulties encountered in getting content to run in the LMS(s).  

The prototype course was tested with the SCORM 2004 Conformance Test Suite Version 1.3.3 and was determined to be SCORM 2004 conformant. As of this report, an account had been created to upload the SCORE course into the developers area of the Navy’s ILE and the final course is ready to upload.  The course will be uploaded as a second test for conformance with a SCORM 2004 conformant LMS.
Describe any tests, such as tests for firewalls that you performed and the results obtained.

Not applicable.

Describe the implementation of the content/detail plans for implementation.

Not applicable.

Describe the user system requirements for effectively accessing the content (e.g., minimum hardware requirements, including bandwidth requirements; software requirements or plugins needed; browser specifications, if any; etc.).  

· A fast access connection (cable modem, DSL, T1, T3) is recommended to view Web Based Training however a 56K modem with a solid connection is sufficient.

· Microsoft Internet Explorer 5.5 SP2 or later

· PC with 300 megahertz or higher processor clock speed recommended

· Super VGA (800 x 600) or higher-resolution video adapter and monitor
· Keyboard and Microsoft Mouse or compatible pointing device

Describe in detail any help/support that is being/will be provided for end users (e.g., “we have a help desk manned by one technical support individual and one SME and we purchased software package X for this help desk, which performs the following functions…”).

This course is for demonstration purposes only and will not be delivered to end users as an end product.

What was entailed in the project management of the Prototype Effort?  Describe the role of the project manager in detail.

The primary role of the project manager is to facilitate project progress and completion of the project deliverables.  As a member of the project IPT, the project manager reviews project status and work outputs to ensure that the teams effort and resulting deliverables satisfy project proposal objectives.    The project manager participates in weekly team meetings, reviews work products, updates and distributes monthly time logs, prepares and submits the monthly status report from team member inputs, provides guidance on project requirements, and serves as the primary liaison with the project sponsor.

If your project required travel for completion, describe the reason, number, and duration of trips.

Project travel involved two one day meetings at the Joint ADL Co-Laboratory for the Project Kick-off and the Final Review.  The prototype demonstration was combined with the Final Review and was conducted over three days during Implementation Fest 2005. 

During our investigation we determined that there were a number of related projects in the learning and technical data community.   To get a better understanding of the exact nature of these projects and to share related work we conducted a SCORM XML Content working group meeting to bring together interested parties.  This was a two day meeting held at the Alexandria Co-Laboratory and included representatives from the Joint ADL Co-Laboratory, the Canadian ADL Partnership Laboratory, the Performance Technology Center, the S1000D Training Working Group, DITA working group, and XML content vendors.  

Describe any reports you generated as a part of the project besides what you generated for the Joint ADL Co-Lab.

Monthly status reports were generated by the Lead Contractor for the COR of the base contract.  This is a base contract requirement. 

What would you consider the project’s greatest success or accomplishment?  Describe in detail. 
The project has demonstrated a technically feasible approach of converting content from multiple sources in multiple underlying formats into a prescribed XML format that can than be restyled into a desired delivery format. The demonstrated ability to deconstruct and recombine courseware in Authorware, HTML and proprietary formats is significant.

The project has demonstrated that a key to content reuse is to treat both source and edited content as composed of smaller content units which the project calls “locations.” These, in turn, contain general purpose identification and navigation control elements, called the “user interface model,” and elements that are specific to learning, called the “learning, education, training (LET) model.” The idea of a set of locations with common identification and navigation elements is fairly universal, e.g. it reflects the structure of a typical PowerPoint presentation. This raises the possibility of accelerating the definition of an XML content format for SCORM by leveraging existing, more generic specifications that address this problem, such as the OASIS Open Document specification, and by concentrating on defining a set of learning-specific extensions, the SCORE LET model.

The project has developed procedures and tools to support the content disaggregation and recombination process. This enables content reuse.  In addition, SCORE can be used for other parts of the SCORM content development workflow, such as conversion from legacy to SCORM conformant content, tailoring course content to meet individual learning needs, and maintenance of SCORM based content.

When the project ran into difficulties with creating a SCORM conformant content aggregation with open source tools, this ability was added to the SCORE tool functions.
What would you consider the project’s great challenge or obstacle?  Describe in detail.

It was a significant challenge to identify and gather relevant source data to create the prototype course.  Since there is no central library for multimedia learning content and no system by which to query existing repositories to search for relevant content our search for existing content was conducted via extensive phone and email communication.  Once relevant content was identified, the challenge of obtaining permission to use the content in the prototype arose.  It was approximately 3 months after we requested permission to use the content that we finally received approval.  A DoD ADL registry would automate the search and retrieval process and reduce the amount of effort required to identify and obtain relevant content.  
While the project has established that content conversion is viable, it has also established that source content must have certain characteristics to be a candidate for conversion. It has also established that due to variations in content authoring practice, it does not seem feasible to define general purpose conversion utilities for particular authoring tools. Rather it will be necessary to define conversion utilities for sets of content that were authored following the same authoring conventions.

Provide an estimate of total costs to deliver training.  Break these costs down by specifics, including, at a minimum those listed in Table 3 below, such as, upfront equipment costs, estimated maintenance costs, and costs for LMS licenses (e.g., 200 students per yr times $50.00 per student = $10,000 per yr).

This course is for demonstration purposes only and will not be delivered to end users as an end product.

Provide an explanation of how the content may be reused.  Describe which content may be reused within which potential application(s), and the estimated savings to be incurred if reused as expected.  Also, describe how content was designed with reuse in mind.

The prototype course is an example of reuse.  The content selected for the prototype course comes from the following courses:

Navy:  Aviation Maintenance Training Continuum System (AMTCS) Plane Captain Course

Army:  Nonrated Aircrew Member Initial Training Course (UH-60)

Air Force:  HH-60G Rotary Wing Requalification

Commonly used estimates for the time required to develop a course from scratch run anywhere from 200 to 800 hours of development time per hour of courseware, depending on the level of interactivity and of graphics development needed. Assuming careful planning and documentation of the initial setup phase of the SCORE methodology, and assuming that the courseware being used requires a new control file to be generated, the total time required to convert and produce an hour of content from two heterogeneous sources is more on the order of twenty hours.  A time savings factor of ten-to-one is a fairly conservative estimate.
Please provide any feedback on the data gathering and reporting required for this Prototype Effort and suggest any changes/improvements to the process.
The amount of effort required to prepare monthly, mid-project and final reports was appropriate for the project scope.   

Include data/information on any other decisions or tasks, which required time/effort.

The time and effort required to locate and obtain approval to use source content was greater than anticipated.  Final selection of sample courses was delayed pending course owner approval to use them in the prototype course.

Coordination and participation in the SCORM XML Content Workshop required time and effort beyond that planned for in the original proposal.  However, it did provide a unique and worthwhile opportunity to bring interested parties together and helped to answer key questions regarding the direction of the project.

Following the SCORM XML Content Workshop, significant effort went into researching the availability and maturity of open XML specifications that can be used to represent learning content.  Recommendations for an XML format for SCORM based content are provided in paragraph 5.1 of the SCORE Tool Software Design Document.
Describe what the team did during the Research and Requirements definition phase.

The team investigated general and learning-specific specifications, research projects, and products relevant to the project goal of defining an XML format to support content conversion into SCORM 2004 content capable of pedagogical and user interface consistency. The team investigated the work of the S1000D Training Working Group, the MPEG 21 suite of standards, work by IBM Research on the dynamic generation of SCORM content, OASIS specifications with an emphasis on DITA, CORDRA, and the ADL Canada Partnership Lab Dynamic Appearance Model project.  The team studied content conversion practice at LSI to learn about the challenges involved in converting content from multiple sources and also to assess the adequacy of VENUS-DT as a content conversion tool. The team conducted a SCORM XML content workshop at the Alexandria ADL Co-Laboratory.   Through this workshop the team was able to learn about the approach and outcomes of related efforts, gauge the maturity of related projects, and determine the degree of adoptability of related efforts to our project. Team members conducted discussions with IBM, Harvest Roads, the Boeing Company, Macromedia, Outstart and CISCO Learning Systems to learn more about the features and reusability of their XML generated content.

Describe how the learning components i.e. source courses and lessons were selected.

Source courses and lessons were selected based on availability and subject matter.  Each course was examined for compatibility between lessons and learning objectives of other sample courses.  One important selection factor was the likeliness of a lesson or lesson segment to remain instructionally significant when extracted from the source course.   Another factor considered was the degree of context specific features contained in the lesson.  Lessons that were not generalized or contained context specific features that could be distractive to the learner were not considered for the prototype course. Lessons that could be generalized for the H-60 community regardless of force and platform specific features were considered the best candidates for reuse.

Describe what the team did to develop the disaggregation procedures and tools.

We decided to disaggregate items at the lowest feasible level.  Using the Venus~DT format this is the web page.  We attempted to disaggregate items at a lower level and determined that the amount of metadata to do this is not feasible for courseware developers to provide.  For the prototype we have used a copy of the Venus~DT XML structure which represents the internal structure of a SCO.  We have determined for demonstration purposes that we can prove the concepts using this structure.  
Describe what the team did to design the prototype course.

· Identified the audience for the prototype course.

· Determined the pedagogical methods that the course would support.  The team decided on a course structure, which would satisfy the pedagogical method as well as other research objectives. 

· Determined if existing content was available for reuse.  The team located sources of relevant content, then reviewed content samples to determine if the content would support proposed learning objectives..

· Determined if the source content could be converted using SCORE.
· Determined applicable content design documents to aid prototype course design.
· Mapped the pedagogy to SCORM capabilities. 
· Determined the user interface style conventions.  The team reviewed sample user interface styles and selected the look and feel of the prototype user interface.
· Created storyboard outline and storyboards for the prototype course using the source content.
Describe what the team did to develop the recombination procedures and tools.

We determined the recombination process would be accomplished with human interaction.  We used the File System, XMLDom, and ADO programming objects to manipulate database records and dynamically created XHTML documents to accomplish the process.  The interface provides visual controls for viewing and selecting specific web pages to create a new SCO.   We added the ability to create a SCORM content aggregation into SCORE.  The ADL RELOAD version was used to add sequencing rules for SCORE SCOs to the content aggregation.
Describe what testing has been completed on the prototype system.

Functional testing has been completed on the SCORE application.  Several content samples were used to test the conversion and disaggregation tools.  Development of the prototype course required use of all of the SCORE functions.
Describe what factors contributed to development of the functional and design specifications.

Upon completing the research and requirements phase the team was able to make more informed decisions with regards to functional, operational and design characteristics of the prototype system.  The following factors contributed to the approach taken.

· Current efforts to define XML formats for SCORM content are either found in exploratory research projects or associated with proprietary vendor applications.  Even less mature is work towards defining a common information architecture that can accommodate SCORM content and technical publication formats such as S1000D. Seeing no more mature alternatives, the XML format used in the SCORE project built upon the format used by the VENUS-DT tool which was designed to support content conversion. 

· In looking at the elements found in learning-related content, it is possible to identify elements having to do with labeling, rendering basic media types, and intra-content navigation that are likely to be similar to those found in many types of content and that are not specific to learning. The SCORE project calls this the User Interface (UI) Model. These elements can be distinguished from those that are specific to learning, which the project calls the Learning, Education, Training (LET) model. While the project is addressing both, it is important to keep them conceptually distinct because it appears possible that an open specification will emerge that is appropriate for the UI model and that is broadly applicable beyond learning applications, well resourced, and significantly adopted in platforms.  Should this occur, a strategy of leveraging this for the UI model while focusing on defining LET extensions could result in a viable and broadly accepted XML format for SCORM content appearing more rapidly than is currently expected.

·  The SCORE project is evaluating two OASIS specifications as candidate generic solutions to support the UI Model. The first is the Darwin Information Typing Architecture (DITA) specification, intended to represent topic-oriented application help. The second is the Open Document specification, intended to represent typical “office” documents such as text, spreadsheet, drawings, and presentations. While the project constraints make it unlikely that SCORE will adopt either of these specifications they are informing the design and are under evaluation as the basis for possible future work. 

· The SCORE project evaluated the approach to dynamic styling of textual content taken in the Dynamic Appearance Model (DAM) project from the ADL Canada Partnership Lab.  Dynamic styling is accomplished via an extension to SCORM that enables content to be styled when it is delivered.  Although the SCORE project, like DAM, uses styled XML content the SCORE project has decided to take a somewhat different approach for two reasons. First, SCORE content needs to be strictly conformant to SCORM 2004 and cannot support the extensions needed to associate style with content at delivery time. Instead, styles are selected in the SCORE tool during the conversion process. The technical step for SCORE to apply these styles dynamically is a small one but it is currently out of scope.  Second, the content that SCORE needs to style is much more complex than the content addressed by DAM because SCORE is using dynamic HTML to replicate the functionality of rich media content having internal navigation and complex interactions.

· LSI’s approach to deconstruction of source content for conversion to web-based content has proven to be an effective approach.  This approach can be leveraged for deconstruction of source content for conversion to XML and reconstruction with other source content.  

· The project team decided that it was not feasible to support conversion utilities for particular content formats within the SCORE tool.  Discussions with LSI staff about their experience converting various content formats led to the conclusion that conversion utilities are specific to a batch of content created by people following the same coding conventions using a particular tool. Discussions with Macromedia engineering led to the conclusion that Authorware, a leading and representative authoring tool, is so flexible in the authoring styles it accommodates that it is not feasible to define a single utility for converting Authorware content. The design choices that follow from this are: there will be no content conversion utilities within the SCORE tool; content will be imported into the tool in an XML exchange format; this format will be output by an external content conversion utility purpose built to support a particular batch of content; the SCORE project will provide guidance on the structural features of content that a conversion utility needs to detect.

· The SCORE project began with a quick attempt to survey different ideas about content models for learning-related content. While the initial impression was one of chaos and conflict, the SCORE team concluded that in fact many different terms (i.e. rio, frame, screen) were being applied to describe a structural unit of content that is smaller than the basic delivery unit of learning-related content (e.g. rlo, learning object, sco). Using SCORM and a PowerPoint analogy, if a SCO corresponds to a presentation, there is a structural unit of content inside a SCO that corresponds to a slide. The SCORE project calls this structural unit a “location” because intuitively it is a place within content that can be navigated to and also to conform to usage in the IEEE 1484.11.1 data model where a “ location” is a place where content can be suspended and resumed along with associated state information. A key content conversion process in the SCORE approach is for a content conversion utility to translate source content into a set of locations expressed in an XML exchange format that can be imported into the SCORE tool.

· One SCORE project goal is for the SCORE tool to be able to create SCOs that are pedagogically consistent. This entails that converted SCOs reflect common pedagogical assumptions, referred to in the project as a “pedagogical model.”  The simple but useful pedagogical assumption in the SCORE prototype is to equate a SCO with an enabling objective. Units of source content often encompasses many enabling objectives and do not correspond in granularity to the desired output from the SCORE tool. From the set of locations representing source content that are imported into the SCORE tool, the tool needs the ability to select and aggregate a subset of those locations that correspond to the desired output granularity. 

· The process of creating a SCO by selecting a subset of locations from source content necessarily looses some of the context information that made the source content cohesive. New context information needs to be added that is appropriate for the new SCO-level granularity. The SCORE tool therefore needs to support a set of templates for context locations (i.e.” introduction”) that can be added and instantiated as needed to the aggregated set of locations making up the output SCO.

