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EXECUTIVE SUMMARY

INTRODUCTION

This plan outlines a strategy for implementing a Navy-wide Distributed Learning  (DL) System.  It presents requirements, issues, and a phased approach for transitioning from the current “in-residence” focused education and training environment to a global DL system designed to deliver training, education, and information “on demand” as a continuum to support Naval operational readiness.  This planning strategy is a key piece to re-engineering Naval education and training to facilitate the Navy’s Strategic Training vision “to deliver quality education and training—to the right people, at the right time, and at the right place—as part of a career long training continuum supporting Navy operational readiness and personal excellence.”

 THE DISTRIBUTED LEARNING REQUIREMENT

Naval forces in the future will be structured much differently than they are today.  A major force behind these changes is economic.  The present and foreseeable reality is a declining military budget and declining personnel levels.  The structure and inflexibility of the Navy’s education and training system is significantly impacting operational readiness.  Changes in mission and operations, as well as, advances in weapon systems technology have significantly increased the performance demands on human operators.  To support these challenges, the Navy’s education and training programs must change to ensure Navy professionals keep pace with emerging technologies and are prepared to successfully meet critical network-centric information warfare mission requirements.  The implementation of Distributed Learning will be an investment in operational readiness.

THE DISTRIBUTED LEARNING SYSTEM DESCRIPTION

The system concept for Distributed Learning is three-dimensional: (1) to provide learning environments across time and space, (2) to manage the learners and learning to ensure readiness across career continuums, and (3) to provide decision support through data warehousing and decision support tools.  The system will leverage existing architecture facilities where possible, at least in the near term, while preparing to take advantage of the emerging infrastructure and facilities that will be available in the future.  This will also mean capitalizing on cost sharing wherever possible.  Cost sharing will be achieved, not only through arrangements with other DOD components, but with organizations such as higher education institutions and business and industry groups.

IMPLEMENTATION STRATEGY

The Navy DL system will be a corporate communications system to support formal and organized education and training programs, as well as, provide the capability to interchange and exchange information.  A five-phase implementation strategy is planned.  A critical piece to making the DL technology a success is getting buy-in from the key Navy stakeholders.  This will require some front-end development.  An Enterprise Strategic Plan will be developed in Phase I and refined in Phase II.  This plan will identify an agreed upon “Business Direction” for Navy-wide Distributed Learning, prioritize initiatives, and define metrics to measure success.  The initiatives defined in Phase II will be implemented in Phase III as part of the design and development of the DL system architecture.  The prototype DL system will be evaluated in Phase IV and enhancements will be identified in Phase V based on the evaluation results. 

RESOURCE REQUIREMENTS

The DL technology is identified in the Chief of Naval Education and Training’s POM 00 Training Baseline Assessment Memorandum (BAM) as Net-based Interactive Multimedia Instruction (IMI).  The total projected funding requirement for FY 99 – FY 05 is $24M.  However, only $14M of the requirement has been funded.  This technology is a significant piece of the ongoing reengineering training effort to maintain Navy readiness and continue to meet future operational requirements.  Fully funding this requirement is critical to the success of the “Revolution in Training and Education.”

RETURN ON INVESTMENT


The measure of success of the reengineering technologies will be return on investment (ROI).  The payback will be shortening in-residence requirements, expanding education and training opportunities, accommodating changing demographics, making proficiency training readily available Navy-wide, and saving TAD costs.   

The Navy graduates about 74,000 “A” school students and about 30,000 “C” school students with average course lengths of 7 weeks.  If Distributed Learning impacts these training pipelines even by 1%, significant cost avoidance will be realized.  This does not even address the potential savings that will be realized in the areas of functional skill training, non-pipeline refresher training, team training, or professional education.  Of all our technology investments, we know the least about how people will learn and perform in the DL environment.  Based on the learning curve experienced with Video Teletraining (VTT) technology, we know it will take a longer acculturation period to reach the significant utilization rates Distributed Learning will require before ROI realization. 
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INTRODUCTION

PURPOSE 

This plan outlines a strategy for implementing a Navy-wide Distributed Learning  (DL) System.  It presents requirements, issues, and a phased approach for transitioning from the current “in-residence” focused education and training environment to a global DL system designed to deliver training, education, and information “on demand” as a continuum to support Naval operational readiness.  This plan is a key piece to re-engineering Naval education and training to facilitate the Navy’s Strategic Training vision “to deliver quality education and training—to the right people, at the right time, and at the right place—as part of a career long training continuum supporting Navy operational readiness and personal excellence.”

DEFINITION

For the sake of this discussion, the terms Distributed Learning, Distance Learning and Distance Education are synonymous.  Webster’s Dictionary defines Learning as knowledge and skill acquired by instruction and study.  The term Learning used throughout this plan refers to the acquisition of knowledge and skills through both education and training.  The term Distributed Learning used throughout this plan refers to the use of technology to provide the capability to distribute training, education, and information that resides at one location to learners at multiple locations.  With Distributed Learning, instruction may be presented in a synchronous or asynchronous time mode and learners may be collocated or physically separated from the instructor and each other.  

The use of higher bandwidth networks, most often the Internet, has come into favor as a way of distributing course materials to the learners.  However, Distributed Learning should not be considered simply another form of instructional delivery.  It can be accomplished through a variety of media including paper-based instruction, interactive multimedia instruction (IMI), compressed video, Electronic Performance Support Systems, and simulation.

VISION

The Navy vision is to deliver training on demand, to the right people to meet rapidly changing mission tasks in the increasingly complex, network-centric warfare environment.   Navy training will be viewed as a career long learning continua that involves technical skills and warrior training, professional and leadership development and education.  Availability and diversity of professional and continuous education will increase significantly.  The training and education community will leverage off the Navy’s enterprise/corporate information network, to deliver training and education to the entire force, active duty and reserve, anywhere and anytime.

The learning continuum for enlisted members will begin prior to arrival at boot camp, with academic skills enhancement that is monitored and continues across the career continuum. Officer and enlisted accession and initial skill training will continue to be conducted in a controlled Navy environment that effectively introduces the new member to Navy culture, values, tradition, warrior spirit, self-discipline, commitment, as well as, individual and team technical training.  Technology within the schoolhouse environment will bring current and relevant materials to students in ways that maximize the learning experience and increase student success rates.  Military instructors acting as role models, mentors and coaches will continue to play a key role in the indoctrination process. 

Remedial, refresher, advanced technical training and mission rehearsal will be obtained in fleet concentration areas or in the operational environment.  The training environment -- consisting of shore-based Fleet Readiness Centers, shipboard virtual Learning Resource Centers, and workcenter PCs tied into the ship’s IT21 network -- will provide access to vast arrays of curriculum, reference materials, subject matter experts, job performance aides, instructors, and PC based simulations.  Training delivery will range from platform instructors, to self-contained interactive multimedia lessons, to use of embedded training and expert systems.  Both classrooms and PCs will be rapidly and easily reconfigured to deliver individual, team, or unit training.  They will be adapted for mission rehearsal, tie into fleet exercises, or link to universities and colleges for continued education. 

Each Navy member will have a learning profile and a career education and training plan that clearly identifies the knowledge and skill required for performance in critical positions across one’s career.  Budget and mission requirements will dictate individual career pipelines that are as flexible as the Navy environment within which they exist. 

Graduate education will continue to play a critical role in the career long development of Navy officers, producing warriors who are highly advanced scientifically and technologically, with a network-centric view across systems and platforms and well-developed problem solving skills.  Maintaining a stable, mature, highly skilled enlisted force must also be nurtured with career long access to educational opportunities.  The availability of advanced and professional military education through a combination of flexible delivery methods accessible 24 hours a day from sea, shore, and home with minimal resident times will make education and professional development a career reality.  Both officer and enlisted members will have access to a single point of contact for information, guidance and counseling on education alternatives, accreditation, tracking, degree and certification award.  An education broker/s will help guide and counsel students on their lifelong learning journey.

The education continuum for the officer, enlisted and civilian workforce will be provided through a “Virtual Navy University” providing an array of Navy specific and professional development curricula.  The results produced from the Navy’s restructured training and education system will be a technically skilled and agile workforce and network-centric warriors who are prudent risk takers and innovators, adaptive and continuous learners, and effective leaders, mentors and teachers.

Professional Military Education (PME) is a key element in developing individual officers with the characteristics needed at the outset of the 21st century.  First, and foremost, the officer of the 21st century will require fundamental competence as a Soldier, Sailor, Airman, or Marine.  Officers will need to have personal qualities that range from dedication to duty to adaptability to changing situations, leadership ability, and education in subjects as disparate as military history and the place of the military in a democratic society.  In an era of revolutionary change, officers will need to have an increasingly sophisticated mastery of technology to make decisions about the best technologies to fill operational needs and to use that technology in conducting operations.

 Information management systems will be in place to perform all student management functions (i.e., enrollment, performance tracking, course completion, certifications and awards) for both resident and Distributed Learning curricula.  These systems will capture data on:  job performance aids in the network environment, monitor the IMI warehouse; support the analysis of IMI measures-of-effectiveness (MOE)/Measures of Performance (MOP); provide state of the art tools for curriculum development; and interface with the Navy Enterprise-wide system; including manpower and personnel, operations planning, and fleet operations. 

ASSUMPTIONS

Four basic tenets are fundamental to the Navy vision for re-engineering education and training for the 21st century:

1. Operational readiness drives all learning technology decisions.

2. Core training is the responsibility of the Service.

3. A structured learning environment is required for basic skills training.

4. Education is an integral part of officer and enlisted career learning continuums.


Distributed Learning is an essential aspect of realizing the Navy vision.  The following assumptions will guide the definition of requirements and the strategy for implementing the Navy Distributed Learning system:


· As crew size is reduced in response to efficiencies achieved through technology, the remaining crew will require a broader knowledge base to effectively operate in the network-centric warfare environment.

· Competition for technically proficient or adaptable personnel within the private sector will be a recruiting reality for the foreseeable future.

· The learning experience will be based on a career learning continuum supporting operational needs of the total force.

· Educational opportunities will be available ashore or afloat. 

· Technology will be leveraged to improve the efficiency and effectiveness of the education and training system.

· The Navy will partner with other DoD, government, academic, and industry organizations to leverage existing Distributed Learning and related management efforts.

· The Navy will make maximum use of commercially available technologies, services, information, and instructional materials.

· Technology will continue to evolve at a rapid rate and the DL system will change and adapt with technology.

· Technology standards and protocols in the DL system will be in accordance with DoD standards.   These standards will promote adoption of open systems and compatible architectures which foster information sharing among schools, the Fleet Commanders in Chief, operating forces, DoD and non-DoD institutions.

THE DISTRIBUTED LEARNING REQUIREMENT

Naval forces in the future will be structured much differently than they are today.  A major force behind these changes is economic.  The present and foreseeable reality is a declining military budget and declining personnel levels.  Distributed Learning is one of the major components of the Navy’s efforts to re-engineer training and education with a major goal of providing more technically competent warriors to the Fleet in less time.  The implementation of DL will be an investment in operational readiness.  Modernization and recapitalization, along with downsizing, continue to be imperative with affordability becoming a major factor in decision making.

The structure and inflexibility of the Navy’s education and training system is significantly impacting operational readiness.  Today student load frequently exceeds formal schoolhouse quota capacity resulting in large numbers of students Awaiting Training (AT). Initial skills resident training pipelines are increasingly long with growing student populations Not Under Instruction (NUI) for a variety of reasons (awaiting transfer, medical, legal, etc).  Each delay in the student pipeline decreases manning in the operating forces.  Although a number of initiatives are currently ongoing to apply technology to reduce the cost and time to train, the preponderance of education and training in the Navy continues to be delivered in the traditional instructor-centered group-paced mode.  For example, Navy Professional Military Education (PME) continues to be presented through lengthy resident or traditional non-resident curricula. 

Changes in mission and operations also drive the need to implement DL as part of the overall Navy education and training program.  The US will continue to have vital interests overseas, and continue to face potential conflicts.  Military planners do not know where the conflicts may arise, how intense they will be, or how they will threaten US interests.  Recent events have shown unconventional, small, and dispersed groups can inflict extensive casualties to our deployed forces.  Multitudes of smaller countries have the potential for chemical and biological Weapons of Mass Destruction and can threaten US interests in their region of the world.  Current technology does not necessarily give US Naval forces a unilateral advantage.  Some countries are buying more robust command, control, communications, computers, and intelligence (C4I) systems and state of the art aircraft from nations other than the US that may have better software and electronics. 

Warfare will be more fluid, nonlinear, and lethal in the future.  To survive and win, future conflicts will likely be determined by the quality of our personnel.  They must be highly qualified, better educated, bold, flexible, and capable of rapid decision making and decisive action.  Future Naval systems are being designed to operate with fewer people.  These personnel will be responsible for effectively utilizing the technical capability at their disposal.  They must be flexible to meet all threats, even those not predicted today.  To support this new reality, Navy’s training and education programs must change to ensure Navy professionals keep pace with emerging technologies, and are prepared to successfully meet critical network-centric information warfare mission requirements.

In addition, the explosive improvement of electronics technology has dramatically changed the nature of the military systems personnel must operate.  Advances in naval weapon systems bring increased complexity, which along with changes in expected conflict scenarios, has significantly increased performance demands on human operators.  Modern battle management systems require operators to receive, process, and combine unprecedented amounts of data in time compressed situations, where both inter- and intra- ship/squad/system team coordination is required.  High workload, situation ambiguity, and time compression combine to create a difficult and stressful environment.  To effectively operate in this high risk, time compressed environment; tactical decision-makers must maintain and have access to a large store of information, including the capabilities and limitations of their systems, the current geo-political situation, and a large body of rules, procedures and contingencies.  The decision-maker must use this tactical knowledge to quickly discern friendly and threat assets, assess the situation, and effectively apply appropriate doctrine, tactics, and rules of engagement. 

These increasing complexities of defensive systems and threats that must be faced in combat have placed increased importance on the human operator.  Despite the sophistication of electronics and computer technology, such technology still cannot perform certain critical information processing, decision making, and problem solving functions, as well as the human being.  The capabilities and limitations of the human being are now, and will remain, the determining factor for any naval engagement.  With worldwide availability of military hardware as good (or the same) as ours, the decisive factor may well be the best selection of personnel, the best education and training, and the best human-system interfaces.  In the final analysis, leadership, morale, training, physical and mental conditioning, willpower, and endurance will continue to be the most important elements of warfare. 

To meet these challenges the Navy’s training and education systems must change to reduce infrastructure costs, increase time in homeport, and improve readiness, while delivering information more effectively and efficiently then ever before.  Existing and emerging information technologies provide an excellent opportunity to deliver flexible and adaptable solutions which employ world-class integrated instructional and informational technologies that enhance the full spectrum of Navy training and education.  This spectrum defines a career-long continuum of learning that begins with accession and initial training and continues throughout one’s professional development as a leader and a warrior.  The system must be able to deliver required training and education on demand to the Warrior, active duty and reserve, on shore or at sea, anywhere around the world.

DISTRIBUTED LEARNING SYSTEM DESCRIPTION 

SYSTEM CONCEPT

The system concept for the Navy Distributed Learning system is three-dimensional.  The dimensions are: (1) provide learning environments across time and space, (2) manage the learners and learning to ensure readiness across career continuums, and (3) provide decision support through data warehousing and decision support tools.  This three-dimensional, net-centric system concept is represented in Figure 1. 
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First, the system will support delivery of education and training to: (1) classrooms within schoolhouses, (2) shore-based Fleet Readiness Centers, (3) ships in port, (4) ships at sea, and (5) Sailors’ homes.  In addition, the DL system will integrate with non-Navy learning systems, including industry and higher education institutions, in Extranet and Internet configurations while maintaining internal integrity via Intranets.  The capability to access references and online libraries, such as those at Naval War College and Naval Postgraduate School, will also be included.  Furthermore, these learning opportunities will be available at all times to support just- in-time and just enough training that customizes the learning package to the need of the time, the learner’s capabilities, and the Sailor’s education and training continuum.

   To achieve these goals, the second dimension is enterprise-wide management of metrics and learning system data.  Learning system data includes the learning objects for distributed learning.  These will be the building blocks of instruction required to compile the training and education needed for a specific learner at a specific time.  Both training management system (TMS) and computer-managed instruction (CMI) software will also be required.  The third dimension is the warehousing of data to support decisions in the broad context of the Navy Enterprise.  The Navy DL system will be fitted within the Navy Enterprise Network and integrate with a variety of other data management and learning systems, some of which are legacy Navy systems.  Both of these dimensions are discussed further under the system architecture requirements. 
As shown in the figure, an integral part of the DL system concept is the CNET Electronic Schoolhouse Network (CESN).  The CESN currently delivers education and training via Video Teletraining (VTT) to 22 CONUS sites and 28 classrooms, including the USS CARL VINSON.   Since its inception in 1989, over $16M in Fleet TAD (Temporary Assigned Duty) costs have been avoided.  By leveraging off the Challenge Athena Project, sponsored by the Office of Assistant Secretary of Defense (OASD), VTT has demonstrated the capability to reach ships at sea anywhere in the world to facilitate maintenance of high training levels during deployment.  In two prototype projects, VTT was also used successfully to deliver MBA courses to the USS GEORGE WASHINGTON (partnered with Old Dominion University) and the USS CARL VINSON (partnered with Georgia College) while the ships were deployed.  


The system concept addresses economic considerations, as well as, learning effectiveness.  The system concept must be economically pragmatic.  This will mean leveraging existing architecture facilities where possible, at least in the near term, while preparing to take advantage of the emerging infrastructure and facilities available in the future.  This will also mean capitalizing on cost sharing wherever possible.  Cost sharing will be achieved, not only through arrangements with other DOD components, but with organizations such as higher education institutions and business and industry groups.  Examples include the potential to join the Internet II initiative now being implemented by 136 institutions of higher education and to initiate offerings through existing DOD infrastructures, such as those in place for the National Guard and Air Force.  

The system will be designed to support reusability and repurposing of learning and do so across several distributed learning technologies and methods of distribution.  That is, the same learning objects may be usable in different configurations and in several different asynchronous web-based instructional units, as well as, in synchronous mode combinations, such as desktop video and group instruction.  Thus, repurposing will allow different target student populations, different levels of learning and different contents to be satisfied.  Different modes of delivery will be utilized to meet needs of accessibility and various instructional strategies. 

The system will be designed to support distribution across multiple distance learning channels and delivery methods.  It must provide access across time and locations, as well as, adapt to system problems.  That is, when one channel is not available, or is known to become unavailable, there should be other ways to make learning opportunities available.  For example, when a ship at sea is expected to be unavailable for downloading at some time, an alternative time for downloading or alternative distribution mode must be supported.

The Navy’s Distributed Learning system will do more than deliver learning products.  It will not be simply another type of delivery system.  It must link to and interface with a multitude of decision support systems as part of transitioning Navy education and training from stovepipe operations to one fully integrated system.  A single, integrated information system will be designed to manage inputs, outputs, job definitions, profiles, career paths, training requirements and events, education requirements and opportunities, scheduling, advancement, qualifications, certifications, designations and status reports from the individual to the unit level.  

The data warehouse will integrate a variety of products including a Computer Management Instruction shell (CMI), an Electronic Training Jacket (ETJ), and the Training Management System (TMS) to comprise a total Learning Management Enterprise System with Distributed Learning as one of many customers.  As shown in Figure 1, the CMI shell will reside at the local level, such as within a schoolhouse, and will be used to schedule and manage courseware and students belonging to that organization.  The courseware may include both CBT and off-line instructional events.  The TMS will reside at both unit and enterprise levels.  It will be used to manage data elements related to job definition, job profiles, career paths, training requirements, training events, education, advancement, qualifications, certifications, designations, and associated training resource requirements.  The ETJ is an automated compilation of an individual’s training, education, advancement, qualifications and certification data into an electronic format that is saved in a media accessible on-demand from any duty station or management level within the Navy.  

The system concept addresses the functional requirements and the high-level expectations for the system architecture.  The DL system architecture must satisfy goals for accessibility, operability, reliability, maintainability, enterprise-wide integration and the leveraging of both inter-organizational facilities and technology evolutions.  The following sections on architecture, interoperability and scalability discuss technical solutions in terms of options and how to achieve optimum technical solutions from these options.

ARCHITECTURE

  The discussion of the DL system architecture focuses on the possibilities for technical solutions associated with the network communication infrastructure for delivery, bandwidth considerations, warehousing, and use of commercial off the shelf (COTS) software.  To ensure successful implementation, an important aspect of designing the DL system architecture will be to define in detail and then develop and test architecture solutions for (1) network communications, (2) bandwidth needs, (3) warehousing of learning objects, CMI, ETJ and TMS data, and (4) open system standards and protocols.  The actual architecture will evolve and be enhanced through stages reflecting planned functionality, scaling and application of emerging infrastructure.  Due to the rapidly changing technological landscape the architecture must anchor on open system architectures, industry standards and protocols, including emerging specifications such as those from the World Wide Web Consortium.

A key requirement for the architecture is the network infrastructure must reliably allow access to on demand learning from anywhere at anytime.  It is not clear what communications infrastructure should be used to achieve this, especially when considering the desirability of leveraging existing facilities and the possibilities for cost sharing.  There is a need to unravel and focus on communication options available now and in the future.  These include Internet II (Higher Education), SmartLink, Air Training Network/Government Education and Training Network (Air Force), Defense Information Infrastructure and Advanced Distance Learning (ADL) initiative (DoD), Base Telecommunications system (USMC), ATM technology, as well as, SWAN (Ship-Wide Area Network), MAN (Metropolitan Area Network), LAN (Local Area Network) network levels.  The role of Internet, Intranet and Extranet technology will need to be specified to ensure functionality, security, accessibility and scalability needs are all met.  The Distributed Learning Industry Forum in August 1998 presented a myriad of possibilities.  Planning questions need to include:

· What do we need to pass to industry as required parameters to provide the connectivity and accessibility?

· What do we tell industry about leveraging existing facilities and the interface/coordination with other organizations?

· What is the best strategy to test communication options while implementing the near term goals?

· How can the Navy measure the cost implications of the alternatives?

In addition to reliability and maintainability of the communication and distribution infrastructure, plans need to be made to include alternate channels for access.  Delivery to bases, shore stations, ships, and homes must be assured.  The Navy cannot limit training at sea because of IT-21 gateway availability and bandwidth allocation limits.  Training cannot be disabled at anytime, anywhere worldwide because of network failure and degradation of high bandwidth applications.  Furthermore, the role of base/station/ship connectivity modernization and future systems enhancement must be taken into account.  The Fleet SWAN presents other challenges to ensure delivery of education and training at any time.  The lack of bandwidth and potential emissions control (EMCON) can be expected to impact delivery under some conditions.  The DL architecture will need to support the “off-line” mode of ship learning systems by such capabilities as arranging for obtaining the learning objects needed before or in between operations and caching them, as well as, storing CMI and TMS metrics for transmission and coordination at feasible times.

The architecture will be expected to support a wide range of IMI including real time full-motion video and audio, as well as, document sharing and collaborative communications with instructors, experts and other learners.  This also means there will be a variety of IMI format types and some of them will be bandwidth intensive.  Therefore, the architecture will have to account for bandwidth implications, the role of hybrid distributive media formats, and emerging media technologies such as desktop videoconferencing, streaming media, and voice telephonic applications.

Another key component is the warehouse architecture.  It is not clear that a total COTS solution is attainable today.  The warehouse IMI object and courseware module storage, searching, and repurposing to build just-in-time and on-demand training anywhere in the world must be net-centric and be supported by the communications architecture. The architecture must handle auto-distribution of IMI to all levels and locations requesting the instruction.  The warehouse architecture must also be a repository for metrics and reports to enhance design, operation and use. The architecture must provide hardware storage for a large volume of IMI and other courseware elements.  Likewise, the software engines must be able to catalog, search, and compile IMI into needed instructional modules while interfacing with the CMI and/or TMS software functions to access data such as learner profiles and continuum information.  A functional specification of the warehouse architecture will need to be defined and compared to COTS options.  The previous work done by the Naval Surface Warfare Center may be a basis for the specification.  Industry partners could also be used to develop the specification based on proposed COTS solutions.

INTEROPERABILITY
The evolving technologies of computers, communications, and digital hypermedia have provided new vistas for instructional technology and design of distributed learning environments.  However, with all the functionality and potential cost/benefits gains, there are problems with lack of a standard infrastructure to:

· Allow interoperability of various software programs with each other, as well as, across hardware platforms, multimedia devices, and operating systems.

· Provide a basis for controlling and integrating software for the creation, presentation, modification, and updating of distributed learning instruction.

· Ensure integration and connectivity among the many diverse software packages available now and emerging in the near future.

The interoperability problem infringes upon the rights of managers to make economically and instructionally sound decisions about what to buy and build to achieve their education and training goals.  It can result in time consuming activities by instructors and learners to find and use the instructional software components.  It can cost more money to install updates or new, unrelated software or hardware.  It can evolve into a hybrid technology of incompatible software and hardware.  It can cause a mix of new and obsolete technologies that are difficult to integrate and costly to maintain.  Realization of the system concept for such matters as objects of learning to be compiled into learning units on a just-in-time and just enough basis and redirecting learning through alternative channels will be profoundly dependent upon the interoperability of software and hardware.

In addition, interoperability with other Navy and Non-Navy training and education systems will be needed.  Some of these include STASS (Standard Training Activity Support System), AIM (Authoring Instructional Materials), NITRAS (Navy Integrated Training and Resources Administration System), and STEP (Shipboard Training Enhancement Program).  Interface to other distance learning networks including CESN, industry, and higher education will also be required.  A major interoperability issue relates to knowledge and learning objects that will make up the instruction.  The feasibility and options for converting legacy courseware components to learning objects will need to be addressed, as well as, object oriented standards that need to be imposed on new courseware to be warehoused and delivered as learning objects.  

 Software architecture that specifically deals with the Navy DL system requirements is needed to ensure future interoperability in electronic learning environments.  The efforts by the Aircraft Industry CBT Committee (AICC), Institute for Electrical and Electronic Engineers (IEEE), the White House and DoD Advanced Distributed Learning (ADL) Initiative, and EDUCOM are all directed toward various elements of architecture for software interoperability and software integration.  Compatibility with such emerging standards is an essential design feature.  

 
The architecture will need to structure software for interoperability across standards growth.  Such architecture, in formal software design terms, is called a framework.  A framework is an integrated set of domain-specific components that can be reused to create applications.  That is, the components of the framework allow extension within the domain across specific applications.  The components can be reused to satisfy needs of a given user and perhaps even in different ways than any other users.  A framework can recognize patterns of software designs in the domain that expedite the reuse of the components in building applications.  Furthermore, framework components are object oriented and therefore work together without interfering with each other.  The framework for the distributed learning software will need to recognize and integrate legacy components

The framework for the Navy DL system should be developed within the Navy Enterprise Network guidelines for interoperability and in association with other organizations, like the AICC and EDUCOM, to maximize the outcomes of the effort.  The framework should encompass standards of distributed object technology from the Object Management Group and Microsoft, multimedia, and the Web/Internet and be compliant with IT-21.  The framework should work with legacy applications gracefully.  Middleware should be developed or purchased as COTS that can ease the burdens of interoperability within the framework. 

SCALABILITY

System architecture is considered scalable if, without direct change to the underlying mechanisms of the architecture, it can handle increasingly more difficult, intense, and complex loads that demand a greater amount of resources and infrastructure.  Often, scaling up can uncover problems with efficiency and extended operation that had not been considered and not previously apparent.  Scalability can be measured on three dimensions when resources must be added to a system:

· How does performance vary when resources are added? In other words, what kind of increased performance can be achieved? 

· How does the cost of the system depend on the resources? 

· What range of resources and infrastructure does the system support?

The architecture for the Navy Distributed Learning network must plan for both growth and technology enhancement.  There will be potential to overload the learning object repository, delivery, CMI and TMS based servers as the number of users increase, their patterns of use change, more courseware and continuum data is incorporated, technology enhancements are introduced, and other infrastructure users impact the effectiveness of the architecture.  The Navy DL system will need to have degrees of scalability.  The issues related to scalability include bandwidth, number and types of users, inter-organizational interfaces, and usage loads.

Industry partners tasked to build the initial distributed learning prototypes will need to address scalability in detail.  Issues should include security, tiered configurations such as those planned for the DL system, scalability of server capability and multiple servers, and scalability of the communications network architecture.  These should describe the techniques for scalability analysis they have performed and they intend to perform for the Navy DL system.

IMPLEMENTATION STRATEGY

The Navy DL system will be a corporate communications system to support formal and organized education and training programs, as well as provide the capability to interchange and exchange information.  The strategy for implementing the Navy DL plan is organized into the following five phases:

· Phase I: Enterprise Strategic Plan.

· Phase II: Business Modeling and Prioritized Business Initiatives

· Phase III: Design/Develop DL Architecture

· Phase IV: Evaluation

· Phase V: Enhancements

A critical piece to making this technology a success is getting buy-in from the key Navy stakeholders.  This will require some front-end development of an Enterprise Strategic Plan that identifies an agreed upon “Business Direction” for Navy-wide Distributed Learning, prioritizes initiatives, and defines metrics to measure success.  The initiatives defined in Phase II will be implemented in Phase III as part of the design and development of the DL system architecture.  The prototype DL system will be evaluated in Phase IV and enhancements will be identified in Phase V based on the evaluation results. 

The Plan of Action and Milestones  (POA&M) defining the specific actions to be performed during each phase is provided in the next section of the plan.  To meet the ambitious implementation schedule presented in the POA&M, the Navy will need to leverage existing initiatives and related opportunities.  The major components to be addressed during implementation are listed below and described in detail in the following subsections.

· Near-term implementation strategy for the DL system.

· Long-term implementation strategy for the DL system.

· Potential leveraging opportunities for DL implementation.

· Personnel and staff development for DL users and managers.

· Program management requirements for the DL system.

· Human computer interface issues for the DL environment.

NEAR-TERM STRATEGY


The Distributed Learning initiative, in the POM-00 BAM, identifies Net-based Interactive Multimedia Instruction (NB-IMI) and Video Teletraining (VTT) as technologies to distribute education and training to multiple locations.  The proposed investment in VTT will maintain the existing network and support the expansion of the system to additional CONUS and non-CONUS training sites.  The planned investment in NB-IMI technology includes courseware conversion efforts and implementation of Distributed Learning Centers (DLCs) in Fleet concentration areas.  The NB-IMI conversion efforts will focus on development of reusable learning objects for use in Automated Electronic Classrooms (AECs), Learning Resource Centers (LRCs), and Fleet Readiness Centers in Fleet Concentration Areas (FCAs).  The DLCs will be responsible for collecting, coordinating, warehousing, and distributing the NB-IMI for schoolhouses and education and training activities in their area.  

The quality of instruction made available to the learners will be a key in evaluating the success of the DL system.  The efforts to develop and convert courseware for distributed learning must focus on proper instructional design methodologies to ensure the instruction measures the student’s progress in meeting the learning objectives.  Online tests to measure student knowledge must be developed and scores must be integrated into the CMI shell.  Performance measures must be crafted to measure student skill levels and strategies for scoring performance tests and incorporating results into the CMI shell must be developed.  Instruments to assess attitudinal changes as a result of the instruction must also be devised and incorporated into the CMI shell to monitor student progress.  The learning assessment reports will need to be available to students and management personnel at various levels in a format that supports decisions that need to be made.

To realize the projected returns on investment in technology, existing Navy curricula must be redesigned and courseware must be in place when the technology is installed.  Phase III features a six-month rapid prototyping effort to get converted courseware online.  Criteria will be established to select courses and determine the most efficient DL technology (VTT, Net-based, CD-ROM distribution) for the selected courses.  VTT and CD-ROM distribution are currently integral parts of the Distributed Learning program.   Although quality, utilization and appropriateness of these delivery methods will continue to be a priority, the primary focus of the near-term implementation strategy is to get Navy education and training up and running in the Net-based (Internet, Intranet, Web) world.

The initial effort to select instruction for the prototype DL system will focus on courses with broad distribution and high payoff.  The DoN Education and Training Oversight Committee (ETOC) has identified a list of high throughput/short duration courses to present via VTT over the network.  The decision to convert courses that show the highest potential payoffs to VTT will be part of the prototype DL planning process. 

The Navy is currently reviewing about 4,000 courses for conversion to electronic media.  However, the focus of the review will shift from the present schoolhouse model to a career continuum learning model to effectively support the DL strategy.  Criteria will be established for making decisions about the learning that needs to be supported at various stages in the career continuum.  The following types of questions will be addressed:

· What content should remain in the formal setting?

· What content should be distributed?  What content needs to reach a large, disbursed student population (i.e., core instruction modules)?  What content can be repurposed to meet a wide range of learning requirements?

· What are the parameters and constraints for distributing the instruction? 

· What forms of distributed learning (i.e., IMI, NB-IMI, VTT, Video Teleconferencing) are appropriate to present the content under what circumstance?

· Are COTS instructional modules available?

· Are acceptable education and training resources available from external sources? 

The decision criteria will need to consider factors such as learner control/pacing, student interactivity, individual learning styles, size of the problem domain, need for scheduling flexibility, content stability, audio requirements, visual fidelity, operational fidelity, requirements for student to student interaction, and requirements for student to expert interaction.   The concepts of just-in-time and just enough training also suggest the criticality, frequency, and difficulty of the task to be trained should be included as a decision factor.  

 Criteria for selecting instruction for DL implementation will include, but are not limited to:

· Requirements for Navy readiness/changes in Navy mission

· NEC (Navy Enlisted Classification) consolidations/cancellations/reclassifications

· Availability of COTS education and training modules



· Outsourcing in Fleet Concentration Areas to reduce travel costs

· Shortages of instructor personnel

· Student throughput

· Student attrition and setback rates

· Training capacity constraints and excessive student awaiting instruction accounts 

· Existing training deficiencies

· Requirements to standardize training/provide training on demand

· Reduction in residency requirements for postgraduate and Professional Military Education (PME).

LONG-TERM STRATEGY

The long-term strategy will focus on providing additional Sailor access and opportunity.  Making training available entails more than putting it “out there.”  Training is available only if the Sailor has the opportunity to use it.  

The current thinking about selecting specific courses for technology infusion needs to be changed.   Existing media selection models -- e.g., the Training Delivery Assessment Model (TRADAM), the Learning Objective Evaluation and Media Selection Tool (LOEMST), and Advisor II/III— are used to evaluate the impact of implementing various technology configurations within a course or training pipeline.  However, these models are not sufficient to address the “big picture” of implementing distributed learning across career learning continuums. 

Since the DL infrastructure will be an integral part of the Navy Enterprise system, some of the hardware and software issues that drive current course selection models should be shifted away from technology to instructional/learning issues.  Although technology constraints such as bandwidth may impact decisions about how instruction is implemented, they should not drive decisions about what instruction is appropriate to distribute to learners in their work setting.

The methodology for selecting instruction for distributed learning must look at career continuums for officers and enlisted personnel as a whole to identify the appropriate mix of resident and distributed learning across career stages. The methodology also needs to look across continuums to identify common or core instructional units and opportunities for repurposing instruction.  For example, there may be overlap in technical training requirements for officers and enlisted personnel in a career field that could be accomplished by distributed learning. 

Although the Navy will continue to provide certain types of education and training in formal schools, these courses still need to be analyzed and potentially redesigned to capitalize on distributed learning capabilities.  For example, portions of pre-accession or accession training should be redesigned to introduce the new sailors to net-centric instruction in the Navy DL environment.  Likewise, some topics that are currently taught in the classroom may be suitable for conversion to self-paced IMI for distribution to a larger learner population.

The DL architecture will also support access to higher education programs.  The Navy will be able to implement a Virtual University to provide Sailors/Warriors with learning opportunities through courses, seminar and lectures provided by world class organizations, educational institutions and experts.  The Virtual University will be essential to meet the growing educational requirements of Officers and enlisted personnel due to changing job requirements.  In the future, the Officer Corps (Active and Reserve) will be required to play a key role as change agents.  Reduced manning will require officers to become “generalists” capable of drawing from a broad knowledge base to solve specific problems.  Likewise, reduced manning will require enlisted personnel to become “specialists” in broader categories than currently defined by the existing rating or NEC structure.


Currently the Navy Officer Corps (both Active duty and the Reserve component) has access to Undergraduate Education, Professional Military Education (PME), Graduate Education, Subspecialty Education, Joint Professional Military Education (JPME), Executive Education, and Continuing Education.  The enlisted community (both Active duty and the Reserve Component) has access to Academic Skills Education, Undergraduate Education, Graduate Education, Executive Education, and Continuing Education.  These educational opportunities are most often funded through the Navy’s Tuition Assistance (TA) program, GI Bill, or officer accession programs.  However, less than 15% of the enlisted force take advantage of the Navy’s Voluntary Education programs.  Access at sea is generally limited to courses provided through the Voluntary Education Program for Afloat College Education (PACE).  Access to higher education programs at sea is extremely limited with the exception of several recent pilot projects.

LEVERAGING OPPORTUNITIES

The Navy-wide Distributed Learning system will be able to leverage the efforts of the Advanced Distributed Learning (ADL) Initiative.  The purpose of the ADL initiative is to ensure access to high-quality education and training materials that can be tailored to individual learner needs and can be made available whenever and wherever they are required.   This initiative is designed to accelerate large-scale development of dynamic and cost-effective learning software and to stimulate an efficient market for these products in order to meet the education and training needs of the military and the nation's workforce in the 21st century. It will do this through development of a common technical framework for computer and net-based learning that will foster creation of re-usable learning content as "instructional objects."  The Army Training Support Center (ATSC) has agreed to partner with the Office of the Secretary of Defense (OSD) on the ADL initiatives.  ATSC is defining a model for advanced digital libraries in distance learning called the “Knowledge Network.”

The Navy may also be able to leverage efforts of the Air Education and Training Command (AETC) Advanced Distributed Learning Initiative.  This initiative has resulted in a development of a prototype distance learning system consisting of a series of modules, or learning objects, to be assembled into a classroom instructor course.  The learning objects are compliant with ADL and include reusable objects, metadata tags, storage and retrieval schemes and development templates.  The prototype is developed with COTS tools and consists of text, web pages, video and audio.  Special concerns of the initiative are interoperability of databases for education and training across several Training Management Systems.  An objective is to develop Web based training with a new model of interactive multimedia instruction production and determine the capability and cost to deliver WBT throughout the Air Force.  Results indicate a 38% difference in time to develop IMI. 



The individual Services are pursuing a variety of Professional Military Education (PME) DL initiatives that can be leveraged.  The Air Force is the furthest along with the non-resident Air Command and Staff College curriculum that can be taken in a variety of modes (CD based stand alone, Web-based virtual seminar, or CD enhanced seminar).   The Army is three years into a major DL program, and the Marines are converting their paper based non-resident PME program into a web-based program.  The Navy War College and Naval Postgraduate School are beginning discussions on a collaborative effort in distributing PME and JPME and both have successfully provided VTT courses to deployed units.  These distributed PME/JPME efforts are all built on a foundation of compliance with existing standards and an understanding that any architecture or courseware must be open to maximize interoperability and utility to any of the other Services or government agencies. 

The Navy will be able to leverage its experience with the Non-traditional Training Site (NTTS) program in implementing DL.  An NTTS is defined as any source of training provided outside of formal CNET schools to Navy personnel that is required to satisfy a valid training requirement.  The NTTS may use either Navy-provided curriculum or its own curriculum materials.  Examples of NTTS include colleges, Navy and private shipyards, Shore Intermediate Maintenance Activities, and vocational/technical schools.  The new CNET Instruction 1500.29 for the Local Training Authority (LTA) provides guidelines for identifying, certifying, and managing non-traditional training.  This document will serve as the basis for defining the roles, responsibilities, and procedures for learning brokers to manage the education and training opportunities available through Distributed Learning.    

Fleet input will be solicited on course candidates for NB-IMI conversion. Criteria will be established to prioritize course selections.  The three-step process the Army has developed for establishing priorities for redesigning courses for Distance Learning may provide a leveraging opportunity.  The Army applies the following weighted criteria to courses:

1. Force Readiness criteria (40% of the total weight) includes factors such as:

· Major Command (MACOM) priorities are based on the number of personnel assigned to the MACOM.

· Approved Force Structure changes that will require extensive reclassification training.

· Military Occupational Speciality (MOS) density is based on the percent of the total number of soldiers required for this MOS or specialty.

· Percent non-qualified for this MOS or specialty.

2. Return on Investment criteria (30%) is based on the estimated savings generated by delivering the course using distance learning, divided by the estimated cost of redesigning the course.

3. Course Suitability (30%) criteria is the sum of factors such as:

· Percent of course to be delivered via distance learning.

· Estimate of degree of obsolescence for the course.

· MOS consolidations and realignments.

· Availability of training developers at the proponent school to perform the redesign effort.

It may be possible to incorporate several current Navy projects focusing on designing and developing NB IMI into the prototype DL system for evaluation.   First, OPNAV N75 is currently having the Army Action Officer Course, a Web based course, converted for Navy Officers.  It will be a showcase for Navy Web based learning with wide distribution.  Second, the Naval Education and Training Professional Development and Technology Center (NETPDTC) is developing a Web-based learning IMI course with a style guide.  The course is Web based and will use the Action Officer course as examples of how to design and develop web-based learning.  Third, the Basic Electricity and Electronics Simulation (BEESIM) project at the Naval Air Warfare Center Training Systems Division (NAWCTSD) has received R&D funding to take its intelligent simulation instruction to the Web.

There may also be an opportunity to leverage off results of the Naval Reserve Distance Learning Demonstration project to identify computer-based laboratory courses with potential payoffs.  This demonstration project evaluated the feasibility of using VTT technology integrated with AEC technology to deliver computer-based hands-on management information instruction to students at the originating site and at two remote sites.  When performance scores were compared, results demonstrated distance learning students did better than traditional class students and remote site distance learning students did significantly better than originating site distance learning students.

PERSONNEL AND STAFF DEVELOPMENT


Distributed Learning will change the way the Navy trains and educates its Sailors/Warriors.  For DL to be successful, a cultural change to the Navy philosophy of training and education will be required.  Incentives will be necessary to promote cultural change across the workforce.  Supervisory and management personnel will need to accept the notion training and education are integral parts of the job and ensure learning periods are scheduled as part of normal work routine.

Personnel and staff development will be required to maximize use of the technology in the learning process.  The change in the learning environment will require changes in roles and responsibilities of the learners and instructors/professors, as well as, curricula management and support personnel.  The following paragraphs discuss implications for learners, instructors/professors, and management and support personnel. 

Learners



Most students in the Navy are accustomed to learning in a physical classroom under tutorage and direct management of a teacher.  With development of individual career training plans that feature the use of distributed learning, students will need to learn not only the mechanics of the Navy DL system, but also how to be largely responsible for their own learning.  Although there will be totally instructor-led distance learning classes (i.e., VTT lectures), these will be the exception and not the norm in the Navy DL learning system.  To prepare learners to be successful in the Navy DL environment, we will need to change the way most learners think about learning.

Recent distinctions between styles of learning and teaching have been made in the educational communities.  The distinction pivots on whether instruction is teacher-centered or learner-centered.  In teacher-centered instruction, learning events are focused on what the teacher does to promote learning through motivation of the student, lectures to “deliver” or “transmit” knowledge, and both the managing and structuring of learning opportunities.  In learner-centered instruction, focus is on learners and their self-regulation of the learning process.  Distributed Learning is by its nature inherently learner-centered.  The concept of engaging the learner takes on a whole new meaning with distributed learning.  An engaged learner is not only motivated, but cognitively engaged in the learning task in a way that is self regulating.  

The process of acculturating new members into the net-centric, information-centric Navy of the future will begin early in their careers.  Learners will be introduced to the Distributed Learning environment while they are in Basic Training.  Portions of accession training and even pre-accession training for officers and enlisted personnel will be accomplished through DL even when the primary setting is group-paced and instructor-led.  This will allow Sailors to learn to use the technology and become more comfortable around it.  Experience with education and training brokers and counselors, as well as, interactions and advice from journeyman and master levels of experts will be included early in the DL experience.


In addition, specific instruction on self-regulation of learning through self evaluation, scheduling and time management, and various learning techniques will help many of the new Sailors learn how to learn better in the new environment.  Teaching metacognitive learning behaviors within a Distributed Learning environment will also be useful in achieving a thinking and responsible Sailor who can assess the need for learning and then access Distributed Learning in fleet environments in the future. 

Instructors/Professors  

Like learners, the roles and responsibilities of instructors/professors will need to change in the learner-centered DL environment.  Traditional instructors and professors will still be needed, but so will facilitators, mentors, and experts.  All will play a part in interacting with the learner to tutor, coach, monitor, manage, and provide scaffolding to learn new skills and knowledge.  Lessons learned in introducing technology into both Navy and non-Navy electronic classrooms have taught the education and training communities that those responsible for teaching, managing, coaching and monitoring learners need both training and practice to perform these activities successfully.  Instructors, facilitators and experts who interact with students at remote sites will need to be trained in techniques for effective and efficient communication.  Online support groups will be established to facilitate student-to-student, student-to-instructor, and possibly instructor-to-instructor interactions.

Even though traditional instructor-led, podium-based classroom will still have a place in Navy education and training, current Navy instructor training will need to be revised to reflect, not only the use of software and hardware, but a learner-centered model of learning and teaching.  For many, this will be a major mental shift in thinking about how Sailors/Warriors should learn.  It represents a change in the institution itself that may be resisted by some at first.  Proof of success with distributed learning should be shared with all, as data is available, to encourage support.  

Finally, a common finding in higher education is teachers who use net-based distributed learning often spend more time interacting with their students and class than they did when teaching the class in the traditional lecture method of instruction.  This occurs because they need to communicate more frequently and individually with students through emails and electronic forums.  The Navy will be able to leverage off the experience of commercial organizations and educational institutions that have implemented successful distributed learning programs to see how they have shifted the instructor/professor’s role from teacher-centered to learner-centered.   For example, it might be useful to gather metrics to compare time it takes instructors to conduct a conventional course versus a distributed learning course, including preparation and testing time.  

Curricula Management and Support Personnel

The implementation of DL will change the roles and responsibilities of learning management and support personnel.  The roles and responsibilities of the Curriculum and Instructional Standards Office (CISO) in some formal schools may ultimately shift from managing and standardizing curricula in a schoolhouse or training pipeline to managing the quality of learning objects stored in a repository and made available for both classroom and distributed instruction.  Depending on the school setting, the CISO may become responsible for acquiring and/or developing the DL instructional modules.  Likewise, similar changes in the management structure of the Navy flagship institutions will occur as the Virtual University is implemented.

The roles and responsibilities of training support personnel will definitely change.  Basic computer skills and clerical skills will no longer be enough.  The support personnel skill mix will shift towards database managers and network/systems administrators.   Skills upgrade training will need to be provided to support personnel already on the job or new personnel will need to be recruited as employees or contractors to fill the need.  The Information Management Technology (IMT) COTS NETg initiative to make up-to-date COTS multimedia courses on rapidly changing information system products available over the Web may provide a leveraging opportunity for training support personnel in the necessary computer skills.  

PROGRAM MANAGEMENT


The program management requirements for the Navy DL system fall into three categories.  Each of these categories is described below:

· Management of the learning objects repository.

· Management of individual career paths through the development of career learning continuums which integrate education and training requirements.

· Management of the learning process through the use of learning brokers.

Learning Objects Repository

The POM-00 BAM calls for the establishment of Distributed Learning Centers (DLCs) across CONUS in Fleet concentration areas to collect coordinate, warehouse and distribute NB-IMI.   One of the challenges will be managing the learning objects repository and establishing standards for development, access, and revision. 

A process for reviewing existing IMI for relevancy and applicability and potentially converting this instruction into learning objects for the data warehouse will need to be developed.  Responsibilities and procedures for transforming the relevant legacy instruction into learning objects that conform to the standards adopted for the new NB-IMI will need to be established as part of the conversion process.

Career Learning Continuum



To effectively implement DL, the Navy must move toward the concept of a career learning continuum that identifies blocks of training and education for career development, operational needs, and personal growth from accession until the member leaves the service. Career learning continuums will need to be developed to integrate the requirements for basic training, technical training, operations technical training, mission training, and education for both Active and Reserve officer and enlisted personnel.  The current pipelines for enlisted ratings will need to be expanded to include initial and ongoing academic skills training, accession training, mission training, and educational requirements.  Likewise, the current tracks for officers will need to be expanded and formalized to include technical training as well as requisite education components.  The career learning continuums will also need to define the overlap and coordination points for officers and enlisted personnel in the same career field. 

The development of career learning continuums is fundamental to the requirement to define career paths for individual Sailors/Warriors and monitor an individual’s progress along the career path.  Distributed Learning cannot meet the challenge of delivering the right learning opportunity to the right person at the right time unless each individual has a career path that identifies specific training and education required at various career stages.



Criteria will be established to prioritize formal review of the Navy officer and enlisted pipelines that need to be converted to career learning continuums.  For example, the USMC Distance Learning Roadmap specifies a comprehensive review of all of their formal training tracks over a six-year period.  The USMC training reviews will begin with MOS’s that have the greatest potential savings in terms of Marines awaiting training, in training, or transient times and student throughputs that exceed training capacity.  Potential criteria for prioritizing Navy pipelines for career learning continuum development include, but are not limited to:

· Impact on Navy readiness

· Changes in Navy mission that dictate new training requirements

· Existing deficiencies

· NEC consolidations/cancellations/reclassifications

· Need to increase Officer access and completion of postgraduate education and PME

· Percent of total number of sailors required for the rating.

· Training capacity constraints and excessive student awaiting instruction accounts 

· Return on investment



The Navy Training Requirements Review (NTRR) process already addresses the need to maximize training efficiency through instructional technology, eliminate redundant and non-essential training, and incorporate “just-in-time” training.  However, it may be necessary to modify the process to reflect implementation of career learning continuums and distributed learning.



There are at least four efforts within the Navy focused on expanding the traditional technical training pipeline into the career training continuum concept.   The following paragraphs summarize each of these efforts and describe potential leveraging opportunities for the near-term implementation strategy.

1. Aviation Maintenance Training Continuum System (AMTCS).   AMTCS, sponsored by OPNAV N889, is an example of a large-scale program to use technology as the vehicle for improving technical training and providing access to career-long learning.   The training requirements for the AMTCS are based on job tasks in the Master Task List for each aircraft platform.  The near-term implementation strategy to leverage off this effort is to:

· Develop a prototype career learning continuum for one enlisted rating by expanding an AMTCS technical training continuum that has been implemented in the fleet.  The prototype should include academic skills training, accession training, general military training, professional military training, and education modules.

· Identify places where distributed learning can be implemented.

· Develop a methodology for defining and monitoring individual career learning plans based on expanded continuum.

· Develop and evaluate training measures of effectiveness by NEC/grade that measure the technician’s proficiency as he/she progresses through the continuum. 

2. Communications, Information Systems and Networks (CISN) Training Strategy.   The CISN training strategy in support of C4ISR/IO (Command, Control, Communications, Computers, Intelligence, Surveillance, and Reconnaissance/Information Operations) is an ambitious plan being developed by OPNAV N6/N7 to provide varying degrees of CISN training to all officer, enlisted, and civilian personnel within the DoN.  The depth of training to be provided depends upon scope of the job and career responsibilities of each individual.  The proposed strategy is relevant from two perspectives:  (1) the C4ISR/IO career field is based on industry standards that equate to apprentice, journeyman, and master (AJM) skill levels rather than a master task list, (2) a separate AJM continuum has been defined for officers, enlisted rates, and civilian personnel.  A near term implementation strategy to leverage off this effort would be to:   

· Develop a prototype career learning continuum by expanding the C4ISR/IO AJM continuums for officers and enlisted personnel.

· Investigate the potential for both outsourcing and delivering training to the learner’s work setting.

· Evaluate user acceptance and learning effectiveness of the NETg initiative to determine potential for using COTS training across continuums.

· Evaluate the potential for outsourcing to industry and higher education institutions for IT education and training courses and certifications.

· Analyze the impact of using industry standards to determine job requirements and measure job performance within the Navy.

3. Master Task List/Career Training Plan (MTL/CTP).  The MTL/CTP process represents an effort to define career training continuums for surface ratings.  CNET sponsored the development of the prototype MTL/CTP process using the GS rating.  This effort is relevant from several perspectives:  (1) the MTL is the basis for defining the AJM career continuum and developing the subsequent CTP, and (2) the NTTR process is integral to the proposed strategy for developing MTL/CTP across surface ratings.  A near-term implementation strategy for this effort would be to:

· Review the proposed MTL/CTP process for applicability in developing career learning continuums.

· Determine whether the proposed process should be used to develop MTLs and CTPs and, if so, establish priorities for beginning development of surface rating continuums.

· Evaluate recommendations for revising the NTTR process.  If the decision is made to modify the NTTR process to reflect distributed learning requirements, then begin revising OPNAV Instruction 1500.67, Surface Warfare Training Requirements Review (SWTTR). Prepare a draft to obtain consensus from key players and promulgate the changes in objectives, policy, roles, and responsibilities.

4. Navy Afloat Maintenance Training Strategy (NAMTS).  NAMTS addresses development of an integrated plan to provide trained, proficient afloat intermediate (“I”) level maintainers in support of Battle Force Intermediate Maintenance Activities (BFIMA).  Like AMTCS and MTL/CTP, BFIMA career paths are based on an analysis of job tasks and learning tasks.   The NAMTS plan is interesting because it leads to identification of BFIMA NECs and NEC award processes.  This loop back into Manpower Planning activities shows the importance of cross-functionality in the data warehouse for the Navy Enterprise System.  The NAMTS strategy also features development of a training resource database to support BFIMA skill development in regional Fleet concentration areas.  The BFIMA training resource database has implications for geographically distributed training (GDT) in non-traditional Navy training sites such as community colleges, technical schools, other government agencies, and shipyards.  It illustrates the practicality and efficiency of outsourcing technical training and making it available at the Sailor’s homeport.  

Learning Broker


Learning brokers will be required to act as planners, managers, evaluators, and counselors in the learner-centric DL environment.  As part of the DL program management team, learning brokers will be tasked to:  

· Oversee efforts to develop and recommend a comprehensive strategy, supported by appropriate standards and policies, for maximizing the effectiveness of future learning initiatives.

· Coordinate efforts to capture and identify emergent Fleet learning requirements.

· Generate learning-related research priorities.

· Represent the CNO in learning-related partnerships in both Federal and Private sectors.

· Develop a rigorous, scientific learning assessment capacity.

· Represent the CNO at learning-related policy development conferences.

· Identify and evaluate training methods and systems employed by the Navy, other services, and civilian education/training community for their applicability to fleet training operations and the potential for increasing training effectiveness.


Within the context of the Virtual University described earlier, learning brokers will assist both Navy management and the individual Sailor in evaluating and assessing the vast array of educational offerings available.  Learning brokers will serve as counselors to Service members who are part-time students, who are isolated from a traditional campus, who frequently move, and those who are deployed.  Their responsibilities will include:

· Provide a career education plan that eliminates duplication of coursework and lays out exact courses to meet Navy and academic requirements across the career continuum.

· Provide online counseling and advice to students related to educational opportunities.

· Manage students through the education process.

· Establish flexible admission requirements and processes that will accept credit transfers and establish course equivalency.

· Establish flexible scheduling and timelines for course and degree completion, minimize residency requirements, and provide flexible course formats

· Award degrees.

· Link to training management databases and capture Navy experience and training data that support a student’s learning program.

· Facilitate, evaluate and accumulate credits earned from different colleges, Navy training sites or commercial sources (residential, non-traditional or DL) to then apply toward completion of a degree plan or certification.

HUMAN INTERFACE ISSUES

The human interface requirements for managing the DL system and providing decision support through data warehouses will be addressed by the contractors/COTS vendors competing to implement the Navy system.  This section of the plan focuses on human interface issues for hardware/software in the DL learning environment with emphasis on the Human Computer Interface (HCI). 

HCI Style Guidelines and Goals  

The two primary drivers of HCI are learning effectiveness and ease of use.  Although ease of use is important, emphasis in the Navy DL environment will be meeting the learning objectives effectively. Making interfaces easy to use may result in competing representations of the interface and task or other knowledge the user brings to the task.  It may be necessary to clearly show the learner, especially novices, which aspects of the interface are relevant or not relevant to the task.  Therefore, features of the interface may necessarily be opaque rather than transparent.    

The Navy DL system should incorporate a common HCI, with meaningful metaphors related to distance learning functions and user goals, among all of the software programs.   However, since COTS from different vendors will be acquired this may not be the case across the Navy Enterprise system.  The HCI for courseware will differ as the communities within the Navy develop their courseware using different style guides and contractors.  In addition, distributed learning will introduce higher resolution graphical user interfaces (GUIs) and the use of more video and audio for desktop communications and collaborative interactions.  These will impose special HCI considerations.  It will be difficult to enforce the tenet all HCI is the same enterprise wide.  However, HCI guidelines can be published for all parties to use as desirable principles.  NETPDTC is currently developing a Style Guide for net-centric instruction.  It is designed to be a Web desktop reference with both a course and a portal to style guidance.  It may well serve as a Distributed Learning Style Guide.

HCI Communication and Collaboration  

The Navy DL system will institute a virtual classroom learning environment.  This environment is very different from a physical classroom in which learners and instructors are physically co-present.  When learners and/or instructors are no longer physically face-to-face the computer needs to support users in a variety of ways.  Learners may not be successful in settings in which they are alone and separate from the community where they work and learn.  Therefore, the virtual classroom must have support functions to facilitate communications among students as well as between students and learning support people such as facilitators, instructors, and experts.  Support is also needed to allow students, as well as, instructors to collaborate with each other in learning by solving problems; troubleshooting, reviewing cases, or doing projects together.  They may also want to compare notes and personal learning or work experience.  In addition, the instructors and facilitators must have the capability to monitor, coach, and manage learning events for students who are distributed across shore and ship units.

Thus, three primary HCI support areas will be required in the Navy DL system: (1) computer-mediated communications, (2) learning workspace awareness to allow shared work and learning spaces, and (3) learning management and monitoring.  The latter includes managing and monitoring hands-on and activity-driven instruction that will often be more learner-centered than instructor-centered.  That is, the learner will need to be able to self regulate learning events that include hands-on simulations or computer applications.  Self-regulated learning events will also include problem solving, troubleshooting, designing, analyzing, decision making, hypothesis development and testing, and other higher level cognitive processes.  These three interface support areas are further defined below. 

Computer Mediated Communications.   Several important HCI issues for Distributed Learning revolve around topics of computer mediated communication (CMC).  That is, how can the computer facilitate collaborative learning among learners and monitoring and management by teachers, instructors, facilitators, and experts?  First, CMC, including real time desktop or studio video, will be needed to provide communications support along two dimensions of time and space.   Second, the system must provide capabilities for instructor and facilitator to monitor, coach and tutor learners across time and space.  The instructor in a virtual classroom will need computer support functions to: (1) identify student activities and progress both in real time and after the learning events occur; (2) communicate with students both one at a time and in groups; and (3) provide supportive tips or instruction to individuals and groups when needed.

Third, the interface will need to support workspace awareness during virtual classroom activities.  Workspaces include shared files, notebooks that can be shared, troubleshooting schematics and manuals, animations in progress, graphics being annotated, and electronic drawing boards.  A learner or facilitator should be able to obtain up-to-the-minute knowledge about another learner’s interactions within the workspace in order to better plan and execute collaborative efforts.  Since learners are not co-present and face-to-face they will need support to know what another learner’s status is at appropriate times.  Instructors will also need this information.  

There are several COTS packages available today to support groupware work and learning.  These packages allow the users of a distributed learning system to ask the following questions during the learning process:

· What are the other learners doing now?

· Where in the learning environment are they?

· Is it the same task or a different one than my own?

· What have they already done?

· What will they do next?

· What can I do to help the other students?

· What help can I use from them?

Features will need to be built into the interface to allow learners to track information such as their location in the shared workspace, location of other learners in the same shared workspace, as well as, their actions, interaction history, and intentions.  Widgets, screen graphical controls, such as semantic cursors, multiple user cursors, multi-user scrollbars, colored viewports on document miniatures, and others will be considered for incorporation to support awareness and take into account learner characteristics such as expertise levels.  The tools will need to support learner questions on two dimensions: task and view separation and whether each is the same or different between two or more learners.  The tools will also need to allow switching from same view to different view and back as the learner switches tasks from a shared activity to individual activities and perhaps back again.

Synchronous and Asynchronous Learning.  The conditions for net-centric learning and, thereby, the functionality and interface requirements change on two dimensions: the setting and the time of the interactions with other learners or instructors and facilitators.  The four modes that will need to be supported are shown along these two dimensions in Table 1.

Table 1.   Net-Centric Learning Support Conditions for Setting and Time Modes

TIME MODE
SETTING MODE


PHYSICALLY COLLOCATED
PHYSICALLY SEPARATED

SYNCHRONOUS
X
X

ASYNCHRONOUS
X
X


To support communications beyond group sessions, the capability for standard e-mail facilities including building text based mail and incorporating attachments that may have text and media objects embedded, will need to be provided.  However, standard COTS packages may need to be supplemented or replaced.  For example, learners should be able to archive e-mail in a space to designate communications as public for permanent recording of all transactions, or private for recording in a private space.  These messages should be capable of attribution by date, topics, member sending, and other attributes definable by learners and designers.  These attributes will allow browsing, searching and navigation.  

Learner communities will also need to be able to annotate archived public spaces used to store information and make those notes available to others at the discretion of the note maker.  Learners will be able to browse through past and ongoing discussions, and make notes on those that are accessible to others in the group.  Retrieval of selected portions, for inclusion with notes, to store in private spaces and to send to others will need to be supported.  Learners will need to be able to browse through multimedia database resources and make notes on these that are accessible to others in the group.  Retrieval of selected portions, for inclusion with notes, to store in private spaces and to send to others will need to be supported.

The following types of support for group session communications, whether physically collocated or not, will need to be provided during synchronous learning activities:

1. Private channels of communication within a public forum,

2. A retrievable record of group deliberations

3. A means to articulate newly acquired knowledge by writing text,

4. A way to critically assess (critique) one’s own work and the contributions of peers.

The instructional strategies for Distributed Learning will include groups working on common artifacts such as notebooks, multimedia material development, and databases. Structuring group discussions is of importance across geographically disbursed learners and instructors.  Group discussions related to artifacts such as knowledge spaces and workspaces will allow the learner and facilitator/ teacher to carry on discussions structured with references to the artifacts.  References to electronic documents will need to be possible during collaborative discussions and the learner will need to be able to access such discussions while browsing the documents.  Access to applications such as these will need to be allowed concurrently with communications to support inclusion of products from these applications in the communications.  


Human Computer Interfaces (HCI) will need to be defined to allow both learners and managers information about what others are doing, how those actions may relate and what may happen next.  Such information is necessary to provide a better basis for planning and executing both shared and individual activities during collaborative learning.  Two general forms of screen interfaces will need to be included: WYSIWIS (What You See Is What I See) and WYSIWID (What You See Is What I Do).  Both relaxed and strict WYSIWIS interfaces should be incorporated.  A strict WYSIWIS is defined as one that shows fine-grained, precise cues of another learner’s location and activity.  A relaxed WYSIWIS has more coarse points, over time, to show such information.  The analysis of learner needs and ability to use such information will determine which standard HCI awareness templates need to be used or modified. 
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Knowledge/Work Space Initiation, Maintenance, and Access.  Knowledge/workspaces will need to be definable to meet specific goals and support design of learning activities.  The types of spaces and their general functions are depicted in Figure 2.

Figure 2.  Support Functions Required for Knowledge and Work Spaces


The types of knowledge spaces include multimedia databases accessible from a network, including the Internet, but may also be tables in relational and hypermedia database format for learner research.  Workspaces will need to include multimedia containers that can be used either as private and personal documents of work in progress or as shared, public spaces which supports communications and coordination of activities.  In addition, archives of various communications will need to be kept and organized including e-mail, synchronous communications, and structured problem solving.

The designers and managers of Distributed Learning will need to be able to easily create, manage and then access spaces to modify and monitor use as learners’ progress.  Learners will need to be able to access spaces for copying information to other spaces such as their own personal notebook, create objects to add to the spaces, share such creations with others on either a global or selective basis, and exchange annotations regarding contents of spaces with others.  In addition, the software will need to support several techniques, which can be modified by designers, for scaffolding student awareness of other student activities and show graphical representations of the knowledge and workspaces, as well as, archives of communications and problem solving progress.

Distributed Learning designers will need to have options for selecting workspace metaphors that automatically format and organize learner work into meaningful representations that support the domain of content and community of discourse.  Workspace metaphors will need to include a class of notebooks.  The notebook metaphor should have specific options related to learning Navy education and training content domains, as well as, the capability to build page and chapter definitions for other domains including job communities such as equipment operation and maintenance.  Other metaphors for consideration should be rooms, such as a meeting room or other co-present location setting, distributed members of a group represented across space and time, and collaborative activities or events.

PLAN OF ACTION AND MILESTONES


As described earlier, the implementation plan for Distributed Learning is organized into five phases.  The first three phases, approximately eight months, encompass Enterprise planning and DL system design and development.  The fourth phase is a six-month evaluation of the DL system, while the fifth phase focuses on improving the DL system.   Courseware selection/ identification is already in progress and will continue throughout all phases.  The following paragraphs present the timeframe, action items, and outcomes for each phase. 

PHASE I: ENTERPRISE STRATEGIC PLAN (THREE WEEKS) 


During Phase I the Enterprise Strategic Plan (Enterprise Directions) will be developed.  This is a discovery process to be collaboratively executed by stakeholders.  The process will include:

1. Capability assessment and opportunity identification (where to focus using the “Revolution in Training and Education” vision as a baseline).

2. Prioritize business initiatives

· Investigate key functional areas and prioritize “quick win” business improvement opportunities or technology applications.

· Provide front-end data source information for development of warehousing strategy.

3. Acquisition plan.

Required Actions:
1. CNO N7 approve Distributed Learning Planning Strategy, and distribute to stakeholders.

2. CNO N7 call an Enterprise Strategic Planning Stakeholders Meeting to accomplish Phase I activities.  Stakeholders to include CNO N7/CNET (chair), CNO N1, CNO N6, CNO 095, Warfare Sponsors, COMNAVRESFOR, BUMED, CMC, SYSCOMs, TYCOMs, CINCLANTFLT, CINCPACFLT, DON CIO.  Meetings will be facilitated by a strategic planning professional from industry.

3. Provide Strategic Plan with Enterprise Directions to the DL Working Group.

Desired Outcomes:
1. Enterprise vision, mission and values.

2. Environmental factors and business drivers.

3. Prioritized objectives and strategies, critical success factors/metrics and ROI measurements.

4. Prioritized areas to pursue and payback projections. 

PHASE II: BUSINESS MODELING AND PRIORITIZED BUSINESS INITIATIVES

(SIX WEEKS)


During Phase II, the specific efforts to be accomplished to meet the Enterprise Directions of the Strategic Plan will be identified.  Phase II will be accomplished by the DL Working Group.  This group will include representatives from the stakeholders, SYSCOMs, NPS, and NWC.

Required Actions:

1. CNO N7/CNET charter a DL Working Group.

2. CNO N7/CNET call meetings and assign subgroups as necessary to meet elements of desired outcome.

3. Distribute outcomes to stakeholders for review.

4. Provide functional description to contractors for system design with near and far term projects.

5. Initiate courseware design/development efforts.

6. Assign Executive Agent/s (EA).

Desired Outcomes
1. Business Functions.  Describe sub-functions and detailed activities required to satisfy the objectives specified in Enterprise Directions.

2. Information/Learning Model(s).  Provide detailed information flow requirements into and out of data warehouse and to and from the functions by location.

3. Information/Learning Element Usage - describe the structure for information and training elements.

4. Identified Opportunities.  Describe major initiatives (courseware) and discrete projects that comprise them.

5. Opportunity Prioritization.  Build business cases for the identified opportunity and prioritize based on ROI, intangible benefits, organizational risks, and technological risks.

6. Recommendations.  How to proceed to implement business operations model with key change management issues. 

PHASE III: DESIGN/DEVELOP DL ARCHITECTURE (SIX MONTHS)

During Phase III, the system infrastructure will be developed to facilitate implementation of initiatives identified in Phase II.  The Program Manager (CNET) will provide direction, oversight, and funding for the overall DL Program.  The Executive Agent will be responsible for providing technical expertise, contract requirements/coordination and actual project implementation.    

Required Actions:

1. EA contract for system design/development.

2. Complete initial Interactive Multimedia Instruction (IMI).

3. Develop user and management training.

4. Train key Navy personnel and contract for support requirements.

5. Announce capability DoD-wide.

6. Contract for evaluation effort.

Desired Outcomes:
1. System architecture and infrastructure design.

2. Training and education applications.

3. Documented management and support requirements.

4. Initial courseware online for prototype testing.

PHASE IV: EVALUATION (SIX MONTHS)

During Phase IV, an evaluation will be performed using the evaluation strategy outlined later in this document.   The evaluation effort will be a six-month contract, with follow-on requirements as required.   The evaluation report will include recommended follow-on data collection for continued assessment.

Required Actions:

1.  Contractor develops evaluation plan.  

2.  CNET approves plan.

3.  Conduct evaluation.

Desired Outcomes

1.  Evaluation plan.

2.  Evaluation report.

PHASE V: ENHANCEMENTS

Phase V is designed to expand or improve the capability of the existing technology based on prototype evaluation results.  Priorities for enhancement efforts will be coordinated with the DL Working group.

Required Actions:

1. CNET call DL Working Group meeting to review evaluation report recommendations and prioritize enhancements.

2. EA/Contractor provide cost estimates and implementation plan

3. CNET fund enhancements in priority order.

Desired Outcomes:

1. Prioritized list of required enhancements.

2. Resource requirements and implementation plan for enhancements.

3. DL system upgrade.

EVALUATION STRATEGY

As previously described, Phase IV of the implementation plan is an evaluation of the effectiveness of the Navy Distributed Learning system.  As part of Phase IV, a detailed evaluation plan will be developed and a report documenting the results of the evaluation will be prepared.  However, evaluation will be an ongoing process throughout the life of the system.

The evaluation strategy presented here is designed to support decisions for assessing learning effectiveness and costs, planning for updates and modifications, and assessing the life cycle operation and maintenance of the system.  Evaluation of the Navy DL system needs to cover a broad range of metrics including user acceptance, learning efficiency and effectiveness, and system effectiveness.  All of this must be encompassed in a model of return-on-investment that allows the Navy to enhance the system over its life and allocate funding to achieve the highest payoffs. 

The evaluation strategy is based on the four levels for evaluating training programs defined by Kirkpatrick (1998), plus a fifth level added by Phillips (1997) to explicitly compute Return on Investment (ROI).  The following sections present the evaluation strategy for each of the five levels.

LEVEL 1, REACTION

As defined by Kirkpatrick (1998), Level 1 measures the satisfaction of those who participate in the education or training program.  The Level 1 evaluation methodology will be designed to solicit user sentiment toward the DL system as a whole, as well as toward specific aspects such as technology and procedures.  This will help evaluators identify problem spots as well as successes.  The following types of evaluation questions will be asked:

· Did students and instructors, facilitators, experts and end users of learners in the fleet accept the distributed learning technology?

· Did they perceive problems in identifying the relevant instruction from instructional options that were available?

· Was the right training available at the right time and in the right place?

· Did they perceive problems in conducting the instruction using distributed learning technology?  If problems were perceived, what were they?

· Did they perceive problems with management of learning using distributed learning technology?   What problems were noted?

· Did students perceive computer-mediated communication and collaborative learning as important in distributed learning? 

A series of online evaluation forms will be designed for students, instructors, and Fleet supervisors.  Responses on the questionnaires will be used to measure user reaction.  The evaluation forms will be structured to quantify reactions against acceptable standards as well as encourage open-ended written comments and suggestions.  Observations and interviews with the instructors, facilitators, experts and students will also be used to supplement the questionnaire data.  The methodology to analyze and store the evaluation data will be presented in the evaluation plan.   The data will be collected and analyzed on a periodic basis over the life of the system to identify problems and make recommendations about changes in specific DL instruction modules as well as changes or enhancements to such things as system protocols, procedures, and technology.

LEVEL 2, LEARNING

As defined by Kirkpatrick (1998), Level 2 measures the extent to which participants attending the education or training program improve knowledge, increase skill, and/or change attitudes.  The following types of evaluation questions will be addressed:

· Was learning with distributed learning technology, as measured by written and performance scores, as effective as alternatives?

· Was the learning also effective in terms of time to learn, number who failed to meet objectives and other measures beside performance?  Are any problems evident to indicate changes are needed?

· Did prior knowledge, ability or other individual differences affect the learning outcomes?

To evaluate learning, student scores and ratings on both knowledge and performance measures and/or attitude measures will be used.  Traditionally these measures are applied both before, possibly within, and after the instruction to assess learning outcomes.  A control group should be used whenever practical.  However, in most cases, distance learning modules will not equate to more traditional forms of instruction so direct comparison of treatments may not be possible.  Statistical models for a multivariate and covariate analysis of treatments will be set up when comparisons can be made.  Multivariate analysis is usually preferred over comparison of a single measure because it will provide more information and be more reliable.  Often, it is necessary to factor covariates, such as experience, prior knowledge, gender, and learning style variables, as part of the analysis. 

LEVEL 3, BEHAVIOR

As defined by Kirkpatrick (1998), Level 3 measures the extent to which change in behavior has occurred because the participant attended the education or training program. Tools for measuring changes in behavior on the job include observation techniques, questionnaires and surveys, interviews, performance tests and records of performance.  



Obviously the Level 3 evaluation is more complicated and difficult to accomplish than the first two levels.  However, it is especially important in evaluating the effectiveness of distributed learning where behavioral changes will include more than measuring retention on the job.  As discussed earlier, the implementation of distributed learning requires institutional and cultural changes in behavior at many levels—from individual learners to job supervisors to education and training managers.  Behavioral changes will include measuring changes in individual attitudes; changing roles for learners, instructors, and managers; assuming individual responsibility for learning and job proficiency; responsiveness to just-in-time and just enough training.  

Evaluating changes in behavior will include inputs from not only the learner, but peers, immediate supervisors, and subordinates.  The evaluation of changes in behavior after completing the instruction will need to be placed within the context of the individual’s career path. The individual’s progress along the career continuum will be monitored and solutions for potential learning problems will be identified.

Many factors, in addition to the instruction itself, can mediate a change in behavior.  Kirkpatrick (1998) cites four conditions that are necessary for change after training: 

1. The person must have a desire to change.

2. The person must know what to do and how to do it.

3. The person must work in the right climate.

4. The person must be rewarded for changing.



The DL evaluation strategy will need to assess whether these four conditions have been met and, if not, what can be done to affect the necessary changes.  However, these conditions are too broad to evaluate in any meaningful fashion.  As a first step, these general conditions will be operationally defined so they can be used to develop instruments to measure behavioral changes.  For example, condition 2, “know what to do and how to do it,” relates directly to an individual’s understanding of and progress in achieving the activities identified in his/her career path.  Likewise, condition 3, “work in the right climate,” relates to computer access, Internet access in homeport and aboard ship, incorporating education and training into the job, and appropriate support from facilitators/mentors.  These operational definitions will then be converted into specific response items for questionnaires, surveys, and structured interviews.

An important aspect of developing behavioral change instruments will be to devise an efficient process to warehouse data collected in the Navy Enterprise system so it can be analyzed, consolidated as necessary, and reported.  The reporting mechanism needs to be an integral part of the Navy Enterprise system and provide feedback to the appropriate organizations on where the Distributed Learning system needs to be modified or fixed.  The Level 3 evaluation will be performed on a recurring basis.  It will provide a snapshot in time of the fluid status of behavioral changes at an individual and organizational level.

LEVEL 4, RESULTS


As defined by Kirkpatrick (1998), Level 4 evaluates results that occurred because the participant attended the education or training program.  For example, results can be defined in tangible and intangible terms such as improved quality, increased readiness, decreased training costs, decreased travel and per diem costs, reduced turnover, improved quality of life, and increased retention. 



To measure results, the evaluation will address the Distributed Learning system as a component within the context of the larger Navy Enterprise system.  To limit the evaluation to whether the right training was delivered at the right time and the right place to an individual is shortsighted to say the least.  The Distributed Learning solution has implications for Manpower and Planning (MP) as well as training.  To adequately measure performance improvement, the broad spectrum of MPT functions needs to be addressed as a whole and the business of education and training needs to be addressed specifically.



  The Business Process Reengineering (BPR) initiatives for the Navy Enterprise system will form a starting place to identify the cross-functional business areas and define the performance metrics to be evaluated.  The Enterprise Strategic Team described earlier will further refine the performance metrics.  The metrics will focus on transforming pieces of performance data into performance improvement information that can be used to make better decisions faster and capitalize on opportunities.    



The evaluation will also include an assessment of the DL system technology and how it is being used.  While Levels 1, 2, and 3 will identify some technology problems and successes, specific system issues need to be addressed.  These include the adequacy of the system architecture to meet Navy needs, interoperability of hardware and software components, scalability to meet potential growth requirements, and the human computer interface to support users at all levels.



A system evaluation model will be developed to determine how effectively the Distributed Learning components of the Navy Enterprise System are functioning.  The model will address items such as:

· Usability of the learning objects repository.

· Integration of the CMI system and the TMS.

· Hardware capabilities and communication protocols.

· Impact of new technologies and DL innovations.

· Configuration control of the hardware, software, and training materials.

· Impact of Internet bandwidth issues.

· Methods for transmitting distributed training,

LEVEL 5, ROI

As defined by Phillips (1997), Level 5 compares monetary value of the results with costs for the program.  ROI is usually expressed as a percentage.  Although formulas for computing ROI are straightforward, processes for isolating effects of the learning solution and then converting the data to monetary values can be complex.  Level 5 will address the following types of questions:  

· What are the important issues and factors that influence ROI?  

· What are the sources of data?  How accurate and credible is the data? 

· How can the performance metrics be quantified and used in the analysis? 

· What techniques should be used to convert the data to monetary values?

· What are the actual costs and benefits of the distributed learning technology?

· Can intangible benefits such as quality of life be measured in any meaningful way?

· How does the actual ROI compare to the projected ROI for initial funding of the system? 

· Does the actual ROI justify continued investment in distributed learning technology? 

Most of the Navy models currently used to determine ROI are geared toward selecting and implementing technology within a single course, a training pipeline, or a schoolhouse. These models will need to be expanded or a new model will need to be developed to look at an entire career learning continuum (from accession to end of service), as well as, look across several career continuums to identify common learning requirements.  The ROI model will need to integrate the performance metrics identified by the Enterprise Strategic Team to determine impact of distributed learning on business processes.  Data warehouse capabilities of the Navy Enterprise System will be designed to support the data analysis and monetary conversion processes, as well as, provide historical data and information on trends. 

RESOURCE REQUIREMENTS

The Distributed Learning technology is identified in the POM 00 BAM as Net-based Interactive Multimedia Instruction (NB-IMI).  The requirements are divided into two cost categories:

1. Equipment/Communications/Support Costs.  These costs include equipment, facilities preparation, training, software and licenses, communications and contract technical support.

2. Interactive Multimedia Instruction.  These costs include the requirement to convert schoolhouse-based courses and portions of courses to non-resident distributed learning packages.  Providing suitable learning objects, via the appropriate medium, is key to the success of the program.  Most up-front investment will focus on this effort.

The total POM 00 (FY99-05) projected funding requirement for NB-IMI is $24M.  Only $14M of the requirement has been funded.  This technology is a significant piece of the ongoing re-engineering training effort to maintain Navy readiness and continue to meet future operational requirements.  Fully funding this requirement is critical to the success of the “Revolution in Training and Education.”

Requirements by Fiscal Year (FY):

FY99     FY00    FY01   FY02    FY03    FY04     FY05
TOTAL

1.951
   3.080    5.488   5.324    4.727     3.034     1.860
 23.513

RETURN ON INVESTMENT

Distributed Learning is one of the major components of the Navy's effort to re-engineer training to provide equally competent or more technically competent Sailors/Warriors to the Fleet in less time.  Development of the Navy Distributed Learning system will impact the entire Navy organization.  Its implementation will be an investment in operational readiness, providing access to just enough, just-in-time training skills and knowledge at the appropriate points in Sailors’/Warriors’ careers.  The technology will require innovative design strategies to ensure the right training is accessible to the right population and that investment priorities are consistent with Fleet requirements.

Investments must be made today to meet the Navy's need for a learning continuum and to leverage off other technology investments such as Electronic Classrooms, Learning Resource Centers, and Interactive Multimedia Instruction.  DL technology is really a synthesis of information technology and many independent learning methods and techniques that enable real-time performance support.  DL technology will play a major role in improving proficiency, decreasing Individuals Accounts, and reducing infrastructure.  The measure of success of the Re-engineering Technologies will be the Return-On-Investment (ROI).  The payback for this technology will be shortening in-residence requirements, expanding education and training opportunities and capacities, while at the same time, providing possible improvements in education and training quality. 

A fundamental benefit of DL technology is it allows the Navy to deliver education and training to multiple locations without having to create infrastructure for individual courses at each location or send instructors to these locations.  This has many favorable implications such as:

· Reduction in student travel costs

· Lower student/instructor costs

· Decreased education and training infrastructure

· Improved knowledge and skill retention

· Improved PERSTEMPO (Personnel Tempo)

· Improved Sailor Quality of Life through a lifelong learning continuum

· Reduced residency time for postgraduate education and PME

· Improved access to education and PME opportunities for Officers and, in the future, enlisted personnel. 

A major benefit of DL is the increased training and education opportunities for Navy personnel.  Sailors will now be able to attend training they would otherwise miss, because of a shortage of TAD (Temporary Assigned Duty) funds or available watch standers.  Savings can also be found in non-productive en route travel time.  For instance, it may be hard to justify spending two travel days for only one day of training.

DL will also provide flexibility in scheduling training, particularly for deploying units.  This capability affords two advantages: (1) it allows for more training than could be accomplished during the units work-up cycle, and (2) it can increase the effectiveness of the training by providing it when it is most needed and its use is imminent.  This will mitigate the skill loss and perishability problem generated by front-loaded training with gaps between the training and application of that training on the job.

Investment in this technology will shorten schoolhouse-based pipelines, accommodate changing demographics, make proficiency training readily available Navy-wide, and save TAD costs.  This means we will get Sailors to the Fleet faster, keep them there longer, and more efficiently maintain their levels of skill proficiency.

 The Navy graduates about 74,000 “A” school students and about 30,000 “C” school students with average course lengths of 7 weeks.  If Distributed Learning impacts these training pipelines even by 1%, significant cost avoidance will be realized.  This does not even address the potential savings that will be realized in the areas of functional skill training, non-pipeline refresher training, team training, or professional education.  Of all our technology investments, we know the least about how people will learn and perform in the DL environment.  Based on the learning curve experienced with VTT technology, we know it will take a longer acculturation period to reach the significant utilization rates Distributed Learning will require before ROI realization. 

Distributed Learning ROI criteria and data collection processes are under development and will be provided to the stakeholders for consideration during Phase I. 
 REFERENCES

Kirkpatrick, D. L. (1998).  Evaluating training programs: The four levels. San Francisco: Berret-Koehler Publishers, Inc.

Phillips, J. J. (1997).  Return on investment in training and performance improvement programs.  Houston, TX: Gulf Publishing Company.

GLOSSARY

Asynchronous Transfer Mode (ATM).  A transfer mode in which the information is organized into cells.  It is asynchronous in the sense that the recurrence of cells containing information from an individual user is not necessarily periodic.  ATM has grown out of the need for a worldwide standard to allow interoperability of information, regardless of the “end system” or type of information.  ATM is the emerging standard for communications.  This is possible because ATM is available at various speeds from Megabits to Gigabit speeds.  ATM is the only standards based technology that has been designed from the beginning to accommodate the simultaneous transmission of data, voice, and video.  

Bandwidth.  The amount of data that can be sent through a communications system per unit of time.

Computer Aided Instruction (CAI).  The use of computers to aid in the delivery of instruction.  CAI exploits computer technology to provide storage and retrieval of information for both the instructor and student.

Computer Based Training (CBT).  Instruction delivered with the aid of a computer.

Computer Managed Instruction (CMI).  CMI systems manage both courseware and students in a learning environment.  CMI systems are capable of managing both online and offline instructional activities and tests.

CMI Shell.  COTS software capable of performing the specific functions of CMI needed for both Navy units and enterprise wide.

Electronic Training Jacket (ETJ).  The automated compilation of an individual’s training, education, advancement, qualifications and certification data into an electronic format that is saved in media accessible on-demand from any duty station.  The ETJ will include all data relevant to determine the “human capital” investment in the fleet sailor (e.g. formal/informal schools, qualifications, designations, personnel qualification standards, job qualification requirements, billet information, professional training, formal education, general military training, and safety training).

Interactive Courseware (ICW).  ICW is computer controlled courseware that relies on learner input to determine pace, sequence, and content of training delivery using more than one type medium to convey the content of instruction.  Interactive courseware can link a combination of media, to include but not be limited to; programmed instruction, video tapes, slides, film, television, text, graphics, digital audio, animation, and up to full motion video, to enhance the learning process.

Interactive Multimedia Instruction (IMI).  IMI is a group of computer-based learning and learning support products.  IMI includes source materials that are commonly used in IMI products, electronic products used in the delivery of or supporting delivery of instruction, and software management tools used to support instructional programs.

Interoperability.  The ability of different software, sometimes on different computers, to communicate with other software.  The ability of hardware from different vendors to operate the same software, to support software interoperability and to support connection to hardware from other vendors.  Interoperability applies to both software and hardware.

Net-Based Interactive Multimedia Instruction (NB-IMI).  Also referred to as Internet Based Instruction/Web Based Instruction (IBT and WBT).  Learning accessed through the net-centric infrastructure of the Internet, including the World Wide Web.  IBT and WBT use computers at the learner’s end (clients) to interface with the instruction and computers at the sending end (servers).  The instruction is based on a system model of distributed learning and distributed system components to support the learning.

Learning Objects.  Elements or units of instruction, defined with standards of interoperability and functionality, that can be searched for, called by other learning objects, and arranged together to comprise tailored instruction when needed.

Training Management Systems (TMS).  A single or integrated set of software tools, or integrated information system, designed for use at the activity level (shore command, squadron, aboard ship) to manage: inputs, outputs, and validity of data elements related to job definition, job profiles, career paths, training requirements, training events, education, advancement, qualifications, certifications, designations and associated training resource requirements.
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Figure 1. Navywide Distributed Learning System Concept
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