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SCORM: Sharable Content Object Reference Model 2004
Abstract

SCORM describes a technical framework that references a harmonized set of e-learning-based guidelines, specifications and standards. Internationally proven as a training technology, implementations have succeeded through use of a content model to ensure consistent run-time environment behaviors that manage and track distributed learning events across e-learning communities. 
SCORM is built upon the work of the Aviation Industry Computer-Based Training (CBT) Committee (AICC), the IMS Global Learning Consortium, Inc., the Institute of Electrical and Electronics Engineers (IEEE), the Alliance for Remote Instructional Authoring and Distribution Networks for Europe (ARIADNE) and others. It creates one unified "reference model" of interrelated technical specifications and guidelines that meet United States Department of Defense (DoD) high-level requirements for Web-based learning content and systems. South Korea’s Education Ministry has implemented SCORM across all grade levels to manage after-school tutorial programs. SCORM has proven to support a diversity of content and communities.
The SCORM framework encompasses the entire lifecycle of learning content. The components of SCORM are often described as a set of books on a bookshelf:

· The SCORM Content Aggregation Model (CAM) book describes the components used in a learning experience, how to package those components for exchange from system to system, how to describe those components to enable search and discovery and how to define sequencing information for the components. The SCORM CAM promotes the consistent storage, referencing, labeling, packaging, exchange and discovery of learning content.

· The SCORM Run Time Environment (RTE) book describes the real-time tracking process between user-driven learning content and the Learning Management System. It specifies Learning Management System (LMS) requirements in managing the run-time environment, the SCORM Run-Time Environment Data Model and the requirements of Sharable Content Objects (SCOs - the smallest unit of information tracked by a LMS) and their use of a common Application Programming Interface (API).
· The SCORM Sequencing and Navigation (SN) book describes how SCORM conformant content may be sequenced to the learner through a set of learner or system-initiated navigation events. A sequence of SCOs can be pre-determined or react to a learner’s progress, success or preferences.
SCORM 2004 and S1000D Ver 4.1

While SCORM succeeded to achieve the goals of data interoperability and reusability, a gap exists between it and life cycle management of technical training content. S1000D fills gaps in SCORM to support configuration-based content management for technical training.  

From a technical data perspective, SCORM does not manage “source” information in a common source database (CSDB). SCORM manages the structure of “transformed output content” used in a “LMS” all the while “tracking the learner’s performance”. In other words, SCORM is content and format agnostic.

Because SCORM is content and format agnostic, it does not contribute to the life cycle and configuration management requirements of technical learning content. Technical learning content must be aligned to the systems it supports to ensure data and human readiness.

To support integrated data, the S1000D training subgroup in 2007 and in 2010 created “Learning Data Modules” to structure technical learning information in a common source database named by a data module code (DMC). In addition, the S1000D training subgroups created “aggregation models” that allow configuration-based course organizations.

For S1000D technical learning content to work in SCORM, it must be “transformed”, preventing the un-XML practice of authoring technical data in a presentation format like HTML or PDF. S1000D brings much needed synchronicity between technical publications and associated training content through the use of common data module structures named by common DMCs in a CSDB. S1000D 4.1 working with SCORM 2004 represents good integrated data environment practices.

Example scenarios

-
Responsible organization

The Advanced Distributed Learning (ADL) Initiative within the Office of the Secretary of Defense is the U.S. DoD organization responsible for the maintenance and future development of SCORM.  The DoD and the White House Office of Science and Technology Policy (OSTP) launched the SCORM initiative in November 1997 and continue to support SCORM today. 
Lead Organization within ASD 

The Customer & Product Support Committee (CPSC) 
Contact: ?
Other stakeholders – by function/organization

SCORM has been adopted by the U.S. DoD, by many companies across industry and in diverse academia settings. In addition, ADL promotes adoption of SCORM through its lab network. The network includes:
· The ADL Co-Lab Network

· Academic ADL Co-Lab, Madison, Wisconsin

· ADL Center for Intelligent Tutoring Systems R&D, Memphis, Tennessee

· ADL Co-Lab, Orlando, Florida

· ADL Co-Lab, Alexandria, Virginia

· The ADL Partnership Lab Network

· Latin America and Caribbean Region Partnership Lab, Mexico City, Mexico
· Canada ADL Partnership Lab, Kingston, Ontario

· NATO Allied Command Transformation ADL Partnership Lab, Norfolk, Virginia
· Norway ADL Partnership Lab, Oslo
· Romania ADL Partnership Lab, Bucharest
· Korea ADL Partnership Lab, Seoul
Business Justification

SCORM was launched to combine previously-unintegrated industry standards with the best practices in instructional design, science of learning and learning theory in order to achieve data interoperability and reusability. Training-based standards revolve around mechanisms that enable interoperability, content packaging and metadata. These standards used by the training community are mostly De Jure standards. Standards bodies such as the Institute of Electrical and Electronics Engineers (IEEE) accredit De Jure standards.
The vision of the ADL Initiative is to provide access to the highest quality learning and performance aiding that can be tailored to individual needs and delivered cost-effectively anytime and anywhere. The ADL Initiative aims to accelerate large-scale development of dynamic and cost-effective learning software and systems and to stimulate the market for these products.
As a foundation for accomplishing those goals, ADL’s SCORM aims to foster the creation of reusable learning content as "instructional objects” within a common technical framework for computer-based and Web-based learning.

The preparation of training material and solutions under SCORM standards provides following benefits:

1. Reusability: Reuse of content (assets) and the flexibility to incorporate instructional components in multiple applications and contexts.

2. Accessibility: The ability to locate and access instructional components from one remote location and deliver them to other locations. 

3. Adaptability: The ability to tailor instruction to individual and organizational needs. 

4. Affordability: The ability to increase efficiency and productivity by reducing the time and costs involved in delivering instruction. 

5. Maintainability: The ability to withstand technology evolutions and changes without costly redesign, reconfiguration or recoding. 

6. Interoperability: The ability to take instructional components developed for one LMS or with one set of tools or platform and use them in another LMS or with a different set of tools or platform.

Description of activity/deliverables  

The following activities have taken place since 2007 to integrate technical data and learning content:  

Activities

· Training support introduced to S1000D V4.
· Improvement of training support in S1000D v4.1
· Infrastructure support development for integrated data sponsored by U.S. DoD, Swedish Defense, Norwegian Defense Logistics Organization, Italian industry and Saab (Sweden).

· The Bridge Project – an international technical development project enabling infrastructures to support the acquisition, development, distribution and life-cycle tracking of integrated technical data and learning content in S1000D.

Deliverables
· The Bridge Project – High Level
· Technical Development Strategy document that describes:

· Set of problem statements that encompass the issues associated with the misalignment of life cycle logistics and technical learning content

· Set of vision statements the entail a to-be state for integrated data.
· Set of use cases that guide integrated data requirements development.  

· Set of functional requirements for the development and implementation of an exchange specification that will connect to and work in any S1000D database from any editor,
· The Bridge Project – Specific
The links below represent the final Bridge Project deliverables that enable the integration of technical learning information with technical data in a CSDB.  Each deliverable contains a quad chart describing current status and a link to the specific document or application code (or point of contact for more information).

· Integrated Data Management Concept Of Operations (CONOPS) For Littoral Combat Ship Mission Module Programs 

· Acquisition Support Material 

· S1000D-SCORM Bridge Application Programming Interface (API) 

· SDL Contenta API Integration Implementation 

· Authoring Instruction Materials (AIM) API Integration & Implementation 

· SCO Workbench Integration & Implementation (open source)
· S1000D Transformation Toolkit (open source)
· S1000D Product Data Identification Service (open source)
· Cost Benefit Analysis 

· Transition Strategy 

· Conference Presentations and Whitepaper on Integrated Data  
Location in ASD SSG Framework

SCORM is related to the ASD ILS Specification Suite and S3000L. 
ASD SSG action plan

Consistent with the MOU between ADL and the S1000D Council that advances integrated data, ASD SSG actively promotes SCORM 2004 with S1000D 4.1 as “a pair” of standards. The standards are harmonized through XML, applications, concepts of operations and a cost-benefit analysis listed above for the benefit of improved life cycle management of distributed learning content. SCORM 2004 and S1000D 4.1 remain distinct standards managed by separate organizations.

The ILS Specification Council is considering the development of S6000T after the public distribution of S1000D 4.1. S6000T is envisioned to be “training needs analysis” specification that takes input from S3000L activities and outputs into S1000D and SCORM.

ASD SSG status

Issue 1.0 published

Adoption Plan
Implementation in industry projects is ongoing.
ASD adoption statement 

Recommendation adopted by ASD SSG on 5th of October 2012
ASD recommendation 

ASD recommends the use of SCORM 2004 for the exchange of training information in conjunction with S1000D 4.1. 
Link to a standards host site 

http://www.adlnet.gov/capabilities/scorm  

Link to U.S./DoD/OSD press release on S1000D-SCORM Bridge Project: 

http://www.adlnet.gov/bridge-conops-project-tackles-life-cycle-management-for-distributed-learning-content 
Link to supporting material 
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