Overview of the Navy Integrated Learning Environment
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1. ILE Bottom Lines

The United States Navy is engaged in an enterprise-wide transformation of how it operates.  

A key enabler at the foundation of this transformation is the Navy Integrated Learning Environment (ILE).  

The overarching goal of the Integrated Learning Environment is to provide the framework and processes that will improve individual and mission performance by making knowledge available to sailors and the fleet when and where it is needed.  

The capabilities of the Integrated Learning Environment are designed to satisfy a broad range of “learning” needs derived from mission, system, and people-related requirements.  It will support education, training, and performance support demands for Navy users, and others as well.  

An immediate goal of the Integrated Learning Environment is to reduce time spent educating and training Sailors, reduce the cost of doing so, and increase operational readiness.

Taking advantage of the capabilities made possible by the Integrated Learning Environment will require decision makers and other users to broaden their thinking beyond traditional views of education, training, and performance support.  Having real-time access to learning (knowledge) that can be tailored, reused, repurposed, and operated on almost any digital platform also will cause people to change the way they act.  Eventually the Integrated Learning Environment will serve to integrate considerations related to equipment design, personnel capabilities, and mission performance in ways never before possible.  

While at the cutting edge, because the underlying technologies and methodologies exist or are sufficiently mature, the Navy has leveraged them in innovative ways to design the Integrated Learning Environment – taking advantage of capabilities and policies embodied in groundbreaking initiatives such as:  DoD’s Advanced Distributed Learning (ADL) Initiative; internationally accepted standards, specifications, and guidelines manifest in the SCORM 2004 Reference Model; the Army’s experience in implementing SCORM 2004 applications; and two recent DoD Instructions 1322.18, “Military Training,” and 1322.XX, “Development, Management, and Delivery of Distance Learning” (in formal staffing).  

This overview informs and guides decision makers and those who may use or be affected by the Integrated Learning Environment so they can take advantage of the capabilities it offers and steps to ensure the Integrated Learning Environment is implemented as intended.  This overview briefly explains:

· Why the Navy needs an Integrated Learning Environment;

· Key Navy Initiatives and the Integrated Learning Environment;  

· How it is designed to work and interact with other systems; 

· How the Integrated Learning Environment Leverages Technology; and

· Keys to ILE Success – Addressing the Challenges.    

Why the Navy Needs an Integrated Learning Environment

The United States Navy is engaged in an enterprise-wide transformation of how it thinks and how it operates.  The Sea Power 21 Initiative established a strategic vision for how the Navy will organize, integrate, and transform to deal with the dynamic threats posed by today’s technologically sophisticated global environment, as well as threats likely to emerge in the future.  The components of Sea Power 21 provide an overarching framework for integrating warriors, sensors, networks, command and control systems, platforms, and weapons into a networked force capable of operating from the seabed to space.  

Sea Power 21’s Global Concept of Operations provides a blueprint for a dramatic and fundamental transformation of how the Navy performs some of its most basic mission-essential functions.  One of its key organizational processes, called Sea Warrior, seeks to put the right Sailor, with the right skills, in the right job, at the right time.  Sea Warrior encompasses the full human resources lifecycle – from recruiting, to training and education, to staffing and career management, to how the Navy leverages the investment made in a Sailor after he or she retires.  

In the June 2003 issue of the U.S. Naval Institute Proceedings, Admirals Harms, Hoewing, and Totushek wrote:

This is the goal of Sea Warrior:  to integrate the Navy's manpower, personnel, and training organizations—active and reserve—into a single, efficient, information-rich human resource management system.  Its focus is on growing individuals from the moment they walk into a recruiting office through their assignments as Master Chiefs or Flag Officers, using a career continuum of training and education that gives them the tools they need to operate in an increasingly demanding and dynamic environment.  Through Sea Warrior, we will identify Sailors' precise capabilities and match them to well-articulated job requirements that far exceed the simplistic criteria used today.  In addition, we will implement different types of incentives and flexible rotation dates and move the Navy toward a job-based compensation system.

This envisioned solution requires a technology-enabled Integrated Learning Environment that can provide Sailors with access to a career-long education and training continuum, and that allows them instant access to the tools they need to perform their jobs successfully.  

1.1. Key Participants in the Integrated Learning Environment

There is a range of key functional participants that will be operating in the Navy’s Integrated Learning Environment:

· Navy “Users” – people and organizations responsible for providing learning (e.g., educators, trainers, managers, personnelists, and operators) and receiving learning to improve readiness and performance; 

· Acquisition Interests – those responsible for learning acquisition considerations, including government and private-sector interests having both managerial and technical responsibilities; and 

· Content and Tool Providers – government and private-sector interests responsible for designing and developing learning content and tools (e.g., SCORM-conformant content, Learning Management Systems, Learning Content Management Systems, information technology architectures, etc.).

The Integrated Learning Environment, therefore, must have well-defined interfaces that allow people to interact, organizationally and technically, within the Navy, as well as with other audiences in the Department of Defense, Federal government, and the private sector.  This will be especially important as technology-enabled, sharable, reusable content and tools become more ubiquitous, and as technology-enabled interactions between the learning, personnel, and operational communities become more commonplace.  

2. Selected Navy Initiatives and the Integrated Learning Environment

2.1. Executive Review of Navy Training (ERNT)

The Chief of Naval Operations’ (CNO) Executive Review of Navy Training (ERNT) report highlighted that: 

“A revolution is necessary for the Navy to continue to provide fully trained and proficient naval forces, particularly in light of increasing training requirements and constrained training resources.  The Navy’s training system must become more efficient and cost effective.  The Navy can no longer afford duplicative work in isolated organizations if it is to meet its training and education requirements and readiness goals.  The acquisition process must change the way in which it considers the human component of platforms and weapons systems.  Creative human systems design can significantly reduce the amount of training Sailors need to operate and maintain systems.  A revolution is also required to help the Navy win the ‘War for People’ by enabling the personal and professional success of Sailors.  This will involve a change in the way leaders think about the effects of training on Sailors.  The Navy has a huge stake in the success of Sailors. Investments in Sailors’ learning are essential to their success.  Training is an investment, not a cost—that is a new way of thinking.” 

To meet the CNO’s challenge, the Navy initiated several programs to develop new technologies, identify more efficient processes, and cultivate well-trained and adaptive personnel.  One of those was the Sea Warrior project discussed above.  
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To help integrate personnel and training systems, the Navy created an entirely new way to align job opportunities with individual competencies.  The approach is based on five areas:  professional development; personal development; professional military education and leadership; certifications and qualifications; and performance, as shown in Figure 1.  When linked to proficiency and seniority levels, these five areas define “vectors” which are the focal point of the Navy’s efforts to meet the ERNT’s recommendations.  This is the Five-Vector Model (5VM).  Using this construct, decision makers and individuals can identify skill gaps needed to advance careers or accomplish missions.  These skill gaps can then be linked directly to learning programs that can target the education, training, or performance need in question.  

2.2. Revolution in Training

As part of Sea Power 21 and Sea Warrior, the Chief of Naval Operations (CNO) initiated the Revolution in Training (RiT) to revamp the Navy’s organization, methods, and information technologies to create an entirely new way of training and educating Sailors.  The ultimate goal of the Revolution in Training is to transform the Navy into an agile, efficient, and responsive learning environment, developing the professional and personal knowledge and credentials of Sailors so that they succeed in life and in their careers.  

To achieve this, the Revolution in Training has three guiding principles: 

1. Develop a systematic approach to education and training that uses precepts and methods based on the science of learning and uses human performance as the guiding metric of success; 

2. Develop a continuum of learning to support Sailors throughout their lives, while active duty and retired; and 

3. Support Fleet mission areas by continually matching education and training and job assignments to the skills needed by Fleet missions and Sailor’s desires for career development.

To meet the functionality and capacity implied by these principles, the Navy must collect and organize all information related to a Sailors’ career requirements and activities, training courses and material, and Fleet job specifications.  This information must be continuously managed by a secure information system that will correlate known, trusted and available information into personalized and accurate plans, schedules, and status reports as a basis for delivering streamlined and targeted training.  

The volume and complexity of the information and the need to map many characteristics across applications and databases make this a formidable challenge.  The Navy understood that its current systems and information architectures had to be updated to provide data collection, analysis, and real-time data correlation and fusion on the scale needed.  In addition, deploying RiT operational capabilities requires a new generation of technology and processes that use advanced information architectures and tools developed to overcome these hurdles.  The Revolution in Training will collect, analyze, correlate, and determine the authoritative combination of learning content for every Sailor’s current, planned, and projected future requirements.

2.3. Integrated Learning Environment

In December of 2002, The Naval Education and Training Command (NETC) created the Integrated Learning Environment to transform legacy systems and business processes into a “system of systems” that would enable the changes needed to accomplish RiT goals and provide the functions required to realize Sea Warrior.  The Integrated Learning Environment vision is to: 

“Improve and support job performance and mission readiness by providing high quality learning and performance support available anytime and anywhere.  Provide an environment to analyze, define, develop, document, and implement human performance and learning alternatives, acquire products, and provide life cycle support per the vision, goals, and objectives of the Revolution in Training.” 

As mentioned above, to meet the goals outlined in the Revolution in Training and Sea Power 21, all personnel, curricula, and administrative data and information components must be consolidated into a centralized, authoritative data management system that interfaces with a new generation of training and education applications.  These components, once identified and consolidated, must then be aggregated and distributed to meet the targeted needs of personnel based upon their individual Five-Vector Model, and then delivered in a timely and effective manner.  To satisfy these obligations, the Integrated Learning Environment can be characterized by [Note:  See the Appendix for a list of ILE Operational capabilities.]:

· A flexible and modular architecture that allows for dynamic aggregation and distribution of very large volumes of data assets;

· The ability to extend the scope and content of ILE information;

· A reduction in total cost of ownership with improved configuration management;

· A collaborative development environment across geographical or organizational boundaries; and 

· Alignment with similar information services architecture designs and programs across the Department of Defense.  

The Revolution in Training involves managing and aggregating enormous amounts of learning content, personnel data, task data, and information assets, which are critical to the successful delivery of training and education materials to the Sailors that need them.

3. How the Integrated Learning Environment Leverages Technology

While the technology-related challenges are not trivial, the Integrated Learning Environment is not a technology development program.  The technologies and methodologies underpinning the Integrated Learning Environment exist or are sufficiently mature to allow the Navy to leverage them in innovative ways.  

For example the Navy has taken advantage of a host of capabilities and policies embodied in groundbreaking initiatives such as:  DoD’s Advanced Distributed Learning (ADL) Initiative; internationally accepted standards, specifications, and guidelines manifest in the SCORM 2004 Reference Model; the Army’s experience in implementing SCORM 2004 applications; and two recent DoD Instructions 1322.18, “Military Training,” and 1322.XX, “Development, Management, and Delivery of Distance Learning” (in formal staffing).  

A Word about SCORM.  The Sharable Content Object Reference Model (SCORM) is a collection of specifications, guidelines, and standards developed under the auspices of the Advanced Distributed Learning (ADL) Initiative.  The primary sponsors of the ADL Initiative are the United States Department of Defense (DoD), Department of Labor, and the National Guard Bureau.  Working with the White House Office of Science and Technology Policy, the Department of Defense established the ADL initiative in 1997 to standardize and modernize the way in which technology-based learning is designed, developed, and delivered.  Government, academia, and private industry from around the world support ADL and SCORM initiatives.  Following SCORM guidelines and specifications enables learning content to be reusable, sharable, repurposable, durable, accessible, and interoperable.  More importantly, it holds the promise of generating substantial cost savings.  

Navy-SCORM:  Use of SCORM in the Integrated Learning Environment.  The Navy’s approach to development and management of content is to follow the most broadly accepted industry technical standards.  Where content design and development is discussed, the Navy intends to mandate the use of SCORM guidelines for learning materials to be used within the Integrated Learning Environment.  SCORM 2004 addresses many long-held concerns about previous content development standards, such as the ability to define complex instructional logic across Sharable Content Objects (SCO) provided by multiple developers.  Keeping within the ADL conventions, the Navy must describe implementation of SCORM through application of Navy unified taxonomies and specified information to be provided when SCORM content is developed and delivered.  

To meet the Navy requirements and enable the requisite revolution in learning content the Navy Content Object Model (NCOM) has been developed and SCORM 2004 has been applied throughout.  The resultant Navy-SCORM details how to apply SCORM 2004 to provide data structures that provide:

· Interoperability to facilitate the reusability, repurposability, and referencibility of content items across multiple communities;

· Creative, sound, and effective Instructional Systems Design (ISD); and

· The application of various learning theories to facilitate performance-based learning and measurable outcomes.

In addition, the Navy is working with the Army to capitalize on each other’s experience and innovations in preparing to implement SCORM-based content development on a large scale.  

Navy Content Object Model (NCOM).  The ILE is intended to support the full range of learning modalities and associated media.  NCOM supports multiple-modality delivery of single-sourced content. Authoring content to support multiple output formats, such as web-based delivery, print documentation, etc, is a primary driver to this approach.  The design, development, and delivery methods described in this document come very close to achieving this vision.  SCORM 2004 provides for the all but the presentation layer requirements which are intrinsic to the content in traditional authoring models. NCOM further provides for identification of presentation elements to allow the ILE to apply multi-sourced content to uniform, delivery mode sensitive outputs.
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Navy Content Object Model (NCOM)

NCOM is founded on the principle that content is comprised of granular information bits that are collectively organized and structured into more complex events. By exposing content at the granular level it will ease lifecycle maintenance and increase reusability.  Those events should be easy to develop, test and distribute.   The intention is to fully leverage SCORM 2004 via Navy-SCORM and select ratified XML schemas most likely to survive the rapid information transformation in industry, academia, and government.

Over the first few months of ILE implementation, an additional effort will be required to achieve the full vision of the RIT.   By focusing on granularity and removing the technology requirements of navigation, communication and presentation during the content development process, the Navy can easily implement NLCOM-compliant content packages in numerous ways and allow a single developer with full content knowledge to develop content for this soul reason.  

Service-Oriented Architecture (SOA).  From an Information Technology perspective, the Integrated Learning Environment uses a Service-Oriented Architecture to decentralize key system functions that might overwhelm centralized systems.  This Information Services Architecture (ISA) conforms to current industry and DoD best practices for enterprise-scale systems.  The ILE-ISA supports the combined content development and dissemination environment of the ILE and the software services architecture of the ISA.  The ILE-ISA uses a modular and interoperable architecture approach aligned with the DoD’s Global Information Grid (GIG) and Network-Centric Enterprise Services (NCES) architectures.  As illustrated in Figure 2, the key functional areas are: 

1. Networks and Facilities.  ILE-ISA will use existing and planned Network Operating Centers to provide connections to network transmission capacity, software hosting, configuration management, software distribution, enterprise licensing, electronic storage, and expert staff.  These will operate with high Quality of Service and provide help desk support. 

2. Data Management Services.  ILE-ISA services will include:  data mirroring; synchronization and replication; logical data modeling; registration of database and metadata schema; metadata registries; legacy database translation and consolidation; and, performance monitoring and archiving. 

3. Common Software Services.  ILE-ISA will develop, operate, and maintain reusable common software functions built as interoperable modules.  These software modules will provide commonly required functions for search engines, metadata classifiers, knowledge discovery, mediation, messaging, collaboration, and security. 

4. Applications.  The ILE-ISA will integrate functional applications developed, operated and maintained by the training and education functional commands. These applications must operate within the layered architecture of the Navy’s information infrastructure and must be built according to common and standardized interface specifications, using interoperable methods.  An enterprise portal will provide the integration framework. Applications will include a Learning Management System (LMS), Content Management System, 5-Vector Model (5VM), and other applications as needed. 

5. Business Domain.  This is the corollary to the GIG’s domains and communities of interest.  It is the ultimate point where the Navy Training and Education’ information infrastructure supports operations, and comprises the key business processes, requirements, and knowledge. 

6. Governance.  ILE-ISA will have a strong governance body that monitors and enforces standardization and interoperability according to Department of the Navy and DoD policies and standards for data management, interoperability, information architecture, Information Assurance, security, and network operations.

Information Environment.  The ILE is not just a technology system.  It is an information environment that encompasses all aspects of personnel interactions within the environment, ILE technologies, and any applicable processes.  The ILE presents an formidable systems engineering challenge due to the primary strategic requirements that have been identified:  

1. Managing the discrete definition of the skills and courses needed for every Navy job position and seniority level according to Fleet requirements.  

2. Managing Sailor-specific educational and training status, options, plans, and requirements for rate and grade advancement with configuration management and continuous upgrades. 

3. The creation and management of independent reusable learning objects that can then be combined “on the fly,” creating the right training, for the right sailor, at the right time.  

Personnel System Interaction.  The ILE is a fully integrated suite of information capabilities designed to improve user access to relevant information by mitigating existing system-specific limitations or restrictions.  The Integrated Learning Environment combines technology, business processes, and people into a holistic system that exploits the strength of each while avoiding their limitations.  The Integrated Learning Environment is conceived as a means to enable individual excellence through highly personalized interfaces to essential decision support and learning activities with supporting business rules.  The Integrated Learning Environment combines support tools for developing and distributing electronic course materials, and managing student and curriculum records, with standards for classifying content, formatting files, and interoperability among other systems.  It provides five primary services to its users:  

1. Design, develop, and display of individual learning plans derived from Sea Warrior validated organizational requirements

2. Learning and performance support content design, development, display, and event data capture

3. Learning consumption, ashore and afloat

4. Performance assessments 

5. Business analytics for managing investments

One outstanding technology need is to develop the mapping between the personnel and training data systems so that individual skill gaps can be mapped to learning alternative.  

The Integrated Learning Environment will support a range of learning approaches to meet the diverse requirements of the Navy’s workforce.  Learning and performance support materials will be provided in the most cost-effective manner to include a larger body of foundational learning media to a growing body of highly adaptive learner-sensitive content.  The Integrated Learning Environment will avoid lowest common denominator solutions including geographically constrained, instructor-centric training as these will by definition address a limited subset of the required population.  The Navy’s primary investment will be learner-centric, highly deployable content.  

4. Keys to ILE Success – Addressing the Challenges

The readily identifiable challenges that must be addressed if the Integrated Learning Environment is to be a success fall into three principal interrelated categories:  culture, integration, and technology.  

4.1. Culture

Perhaps the most difficult challenge facing the Integrated Learning Environment is to get people to change the way they think about how to do business.  This, in turn, requires them to change the business rules and policies that govern the personnel and learning domains.  Those changes will also have to be made in the context of managing expectations – of the individual Sailors, as well as those who manage and work in the personnel and learning domains.  Sharing and repurposing learning and tailoring it to specific task-level needs and delivering it in real time is a radical change from traditional ways of doing business.  It will also impact the roles and responsibilities of traditional learning institutions.  

4.2. Integration

The integration challenge has at least two dimensions – organizational and technical.  Organizational integration is closely related to the need for cultural change, and will be dramatically affected by how organizations adjust their policies and rules to govern themselves in the Integrated Learning Environment characterized by the ability to access, share, and reuse learning and information.

The technical dimension manifests itself in the need to do things on a very large scale (addressed in the next section), and to cross technical (as well as organizational) boundaries on a routine basis.  From a technical boundary perspective, there are a number of technical architectures and enterprise architectures that have already been developed to address many concerns, and several others are in the later stages of development.  

In the area of “integration,” whether organizational or technical, there is a clear need for comprehensive strategic planning and systems integration.  Those responsible for such planning and integration will have to be at a high-enough level to ensure there is sufficient authority to mandate change.  Those monitoring and assessing the integration should be independent and should be required to provide progress reports frequently to ensure that the Navy hierarchy will know when it has to take action to keep things on track.  

4.3. Technology

Addressing the technology challenges is mentioned last because, while not easy, it is arguably the least difficult of the three principal challenges, and the one with which we have the most experience.  Learning and information technologies provide much of the power of the Integrated Learning Environment, and have been the catalysts and enablers for change.  The relatively detailed descriptions in this overview lend credence to how much the Navy is already doing to address technology challenges.  From a scaling perspective, service-oriented architectures and distributed databases should help alleviate potential problems, but few have extensive experience in this area today.  Indeed, the Navy is a leader in this arena.  

5. Conclusion

The Navy Integrated Learning Environment is a groundbreaking initiative that promises to revolutionize how the Navy provides education, training and performance support.  It is the flagship of the learning technology fleet.  

It is also an integrating mechanism that will make it possible to move tailored learning across the personnel and learning domains – anytime and anywhere -- in order to improve individual and mission readiness and performance.  In that regard, it is a critical enabler for several of the Navy’s priority transformation initiatives, like Sea Warrior and Sea Power 21.  

Many of the pieces – technologies, organizational structures, and operating procedures – have been developed, and some have been put into operation.  A few must still be developed.  Putting the remaining pieces in place will allow the Navy to test and assess the capabilities and effectiveness of its Integrated Learning Environment.  

APPENDIX:
Primary Operational Capabilities of the Integrated Learning Environment

1. Provides training according to a “right-time, right-place, right-Sailor” approach

2. Instructional design focused on learning continuums rather than courses of instruction;

3. Emphasis on learner control and responsibility;

4. Flexible and individualized learning alternatives;

5. Focus on competencies needed for assignment;

6. Deliberate reuse and repurposing of content to reflect relationships between communities of practice;

7. Effective, relevant, and efficient learning opportunities;

8. Timely incorporation of changing human performance and training requirements;

9. A reduction in the gap between learning and the real-world performance environments;

10. Measurement / assessment systems that extend from classrooms to workspace, in order to enable dynamic feedback to learners and all organizational management levels; and 

11. All Sailors, ashore and afloat, have a single point of access providing authoritative views of training and education information.

12. All ILE information will be Navy assets and property, developed and managed in non-proprietary, standards-based, interoperable formats and processes conforming to DoN/DoD policy and guidance. 

13. Training and Education information and services will be distributed and accessed using web-based methods and technologies which can process inputs from, and send information to, the widest possible variety of technologies, databases and DoN/DoD software.

14. ILE Information can be researched to its supporting data elements for the purposes of validation of data integrity, reconciliation of common data, and logical or functional integration.

15. Sailors will be provided personalized data on their career requirements and opportunities, organized by rating and grade.

16. Learning content components will be developed, managed, and disseminated according to DoD SCORM 2004 specifications.

17. ILE information and web-based services shall be available to all Sailors who have access to the internet from either public, military, or government domains, including NMCI and BLII installations.

18. Web-based Training and Education services will be provided without interruption regardless of ILE maintenance or development lifecycle activities being performed.

19. ILE systems and services will meet DoD/DoN policies and regulations for Information Assurance and Section 508 requirements.

20. Web-based Training and Education services will allow or deny access to specific information sources or specific Sailors as needed, preventing unauthorized access, hacker intrusion, or unauthorized modifications to ILE information.

21. Learning content development will incorporate Science of Learning design precepts

22. Systems engineering will be guided by human performance Measures of Effectiveness for Sailor learning and job execution

23. Training content and activities will be intuitive and conform to industry best practices for usability, including response times for ashore and afloat use

24. Total Cost of Ownership lifecycle model will be used to design and develop systems and content authoring and aggregation procedures and tools

25. Learning content will be modular, reusable, and adaptable to multiple curricula and future requirement 

26. Data will be shareable across systems and commands utilizing interoperable, standards-based methods

27. Knowledge Management features will be provided to Sailors for personalized, filtered, context-relevant smart push/pull of information

28. Sailors will interact with an intuitive User Interface that coordinates their professional requirements, opportunities, and status

29. A services oriented architecture will be used to maximize interoperability among legacy and new applications and databases, and promote reuse of information and data assets

30. Core software services will be provided for common advanced functions such as search, messaging, storage

31. Metadata descriptions of all key data and information will be used to enable Knowledge Discovery and Dissemination of enterprise assets by content developers, system administrators, and Sailors
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Figure � SEQ Figure \* ARABIC �3�.  Operational concept for the ILE showing the highly personalized nature of information design and delivery to Sailors.
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Figure � SEQ Figure \* ARABIC �1�   Schematic showing the 5-Vector Model topics and the progression of a sailor’s career.
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Figure � SEQ Figure \* ARABIC �2�   Core layers of the ILE-ISA services oriented architecture (SOA).
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