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July 6, 1999

Executive Summary

The Naval Postgraduate School is dedicated to becoming the world’s best at providing the Navy with relevant, high quality education and supporting research, giving all Navy officers—URL, RL and Staff—easy access to education and the information and services that they want and need, anytime, anywhere (RADM R.C. Chaplin, 1999)
The Naval Postgraduate School (NPS) is presently engaged in extensive revision of its curricula to address the educational needs of future “warriors”. Some of these changes include increased emphasis on interdisciplinary education and information technologies, integrating academics and professional military educational curricula, and incorporating new information technologies for delivery of selected instructional materials. All of these changes impact on the NPS educational mission, and they are discussed in the NPS 1998 Strategic Plan. One foundation of this forward-looking strategy is the concept of Educational Pillars, proposed by NPS Superintendent RADM R.C. Chaplin  (RADM Chaplin’s Briefing on Educational Pillars, 1998).  These three basic pillars include (1) Warrior Curriculum, (2) Professional Military Education, and (3) Distributed Learning. 

The Warrior Curriculum addresses the need to establish a foundation of interdisciplinary technical skills with a concentration in military applications of information technology. The Professional Military Education provides the coursework in military leadership, issues of national security and military strategy and the essential immersion with peers to provide a culture emphasizing military officer values of integrity, honor, and duty to country. We have launched our Distributed Learning program to enable us to reach remote locations, ship and shore, with high-quality educational materials that provide timely, unique and relevant education for our officers throughout their career “learning continuum”. The Naval Postgraduate School will maintain its primary mission focus, which is to contribute to the combat effectiveness of our military forces, and our allies, by providing high-quality graduate education and research opportunity. NPS will offer a broad spectrum of courses that are especially designed to raise the educational levels of our officers in support of our war fighting capability requirements beyond the year 2000. The mission to raise readiness through unique and relevant education is reflected in the NPS operational motto, "from technical to tactical", which reflects the NPS emphasis on the importance of a focused technical education for today's military leaders.

The School recognizes that it is in an era of rapid change and revolutionary technologies. NPS is in the process of re-defining core curricula to meet the challenges of 21st Century warfare. Plans for the NPS future include the use of new information technologies that will enable us to deliver selected instruction via electronic media.  NPS plans to capitalize on emerging electronic technologies, including: multimedia computers, portable high-capacity storage media, broad- bandwidth telecommunications, local and global computer networks (Intranet & Internet) as alternate and supplementary methods to present instruction.  These same information technologies will be used to complement and enhance library and other educational resource services, in order to realize our vision of the “University of the Future”.  Students will be provided easy access to all electronic resources on and off campus. 

NPS will offer a variety of graduate-level courses at remote locations, using state-of-the-art telecommunication and Internet services, and through the use off-campus instructional staff. Some key objectives that the Naval Postgraduate School is committed to are:

· Provide highly regarded residential educational programs, as required

· Provide on and off-campus instruction using traditional media and methods.

· Provide off-campus video Tele-education courses and educational programs

· Provide on and off-campus instruction using portable electronic media (CD, DVD).

· Provide off-campus instruction using telecommunication technologies (Internet/video conference).

· Provide on and off-campus accesses to library and other information via electronic media.

The NPS Distributed Learning Migration Plan establishes a guideline for the conduct of the NPS migration of appropriate courses to a Distributed Learning (DL) format.  The plan provides a methodology for assessing existing and planned courses as to their appropriateness for conversion/development in a DL format.  For courses that are targeted for DL migration, the plan provides guidelines to the technologies available, and provides evaluation criteria to provide assistance in the decision process for DL course implementation.  A process for DL migration and DL development is included in the plan, which will assist NPS faculty, NPS technicians, and NPS contractors and vendors as courses are selected for conversion or developed for DL formats.  Finally, a DL business model has been provided, through which the "business" of DL migration can be accomplished.

There is an ongoing “revolution” in academic (teaching and research) processes resulting from the introduction of new communication and information technologies.  NPS is aggressively keeping abreast of these emerging technologies because this new information technology holds the promise (if appropriately employed) to vastly improve the efficiency of delivering and disseminating educational material. Such technologies as broadband communications used for Video Teleconferencing, Computer-based Interactive Courseware, and Internet-based (Internet) instruction, will enable NPS to achieve cost-reductions and new efficiencies in educational processes. These technologies will allow for a dramatic increase in the numbers of Sailors and Marines who will have access to a wide variety of performance enhancing educational content. 

Keenly aware of the potential Advanced Distributed Learning (ADL) benefits to both the Navy and DoD, NPS is exercising the leadership necessary to carry the Navy forward in aggressively pursuing the educational challenges of the 21st Century. Recruitment is down, retention is less than anticipated and the Navy lags behind the other services in 06’s and above with graduate level education. The Navy is at risk if it can not obtain and retain a high performance, educated workforce. Tomorrow’s decision-makers need to develop ‘critical thinking’ skills based on unique, relevant military applications. The education NPS provides now, and even more so in the future, will be a “force multiplier” for the next generation of Navy leadership.
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1.0 General

As part of Phase I of the NPS Distributed Learning Plan, NPS has volunteered to be the “Education Broker” for the Navy. A charter transition team has been established under the Associate Provost for Instruction to move the Naval Postgraduate School into the role of Education Broker. NPS has already begun the process of identifying major stakeholders, establishing key roles and responsibilities, defining timelines and resource requirements to carry out the Education Broker tasking and to become the Navy’s “Virtual University”.  Key in this role is establishment of NPS as a leader in Distributed Learning.  NPS's Institute for Defense Educational Analysis (IDEA) has been chosen by the Under-Secretary for Defense, Readiness, Director for Institutional Education, to take the lead in the DoD Advanced Distributed Learning (ADL), Joint Virtual Learning Environment (JVLE) prototype demonstration.  In order to meet the NPS goals for internal application of Distributed Learning, and in answer to recent policy set out by DoD and Department of the Navy, NPS has established the NPS Distributed Learning Plan.  This plan, the NPS Distributed Learning Migration Plan, supports the overall NPS Distributed Learning Plan.

2.0 Purpose

The purpose of this plan is to provide a guideline for NPS as to the process, methodologies, and technologies that will be utilized in converting existing courses and developing new courses in a Distributed Learning format.

3.0 NPS Distributed Learning Initiatives

The NPS Distributed Learning Plan has a scope larger than this migration plan.  Other key DL Plan Phase I initiatives supporting Distributed Learning at NPS, are as follows:

· NPS is evaluating Commercial off-the-shelf, “COTS”, courseware in order to take advantage of any existing DL courses that may satisfy the Navy's educational needs, and that also meet the high educational standards established by the Naval Postgraduate School. Where appropriate, NPS will be adapting or tailoring content to integrate NPS developed curriculum with these COTS and educational modules from other schools.

· NPS is establishing a Faculty Development Program and implementing additional faculty incentive and award policies that will encourage faculty to be actively involved in the support of DL initiatives. These new initiatives include establishing two Distributed Learning Resource Center’s (DLRC) on campus and staffing each center with Instructional Design and Media personnel for assistance with asynchronous content in conversion, new development or tailoring. A new Instructional Workshop will be formed to help educate our faculty on the methods and technologies needed to create media-based instruction. Such resources will further serve to assist  ‘partner’ schools in adapting curriculum to Navy requirements, where applicable.
· NPS has begun the systematic evaluation of all NPS curricula, with an emphasis on Unrestricted Line (URL) officer relevant content, in order to determine which:

· Course modules that must be resident.

· Course modules that are best represented by a combination of DL and resident

· Course modules that can be delivered completely through DL

· NPS is designing an Information Technology curriculum that will integrate DL pedagogy and technological advancements, from the very beginning of the design process. The goal is to provide a URL focused curriculum with relevant, joint applications that can be delivered asynchronously by January 2000. The NPS estimate is that between 25%- 30% of the course content in this particular curriculum could be available asynchronously by January 2001.  Some asynchronous courseware is already under trial development -- for example, several representative modules for a Military Satellite Communications (MILSATCOM) course are now under DL development. 

· NPS is currently evaluating various "Course Management" systems and is discussing partnership opportunities with a variety of sources for help in managing online coursework and for student record keeping. As an example, NPS should be able to use findings of an ongoing study of Course Management systems, now being conducted by the Naval Postgraduate School's Institute for Defense Education and Analysis (IDEA) (sponsored by the Distance Learning Branch of the US Marine Corps).
· NPS is investigating the feasibility of a “DL Afloat” prototype program project as a proof of concept for shipboard education. Communication has been established with the USS Kitty Hawk, USS Lincoln, USS Constellation and the USS Stennis. The USS Stennis CBG will deploy with a full complement of IT-21 escorts, including Amphibs during the 1st Qtr of 2000. The goal would be to have a DL focused curriculum in place for the USS Stennis CBG during that 6-month deployment. The program would directly serve the active duty fleet, as well as provide the foundation for "any time-anyplace“ education.  The ready availability of education for the Fleet is considered a powerful incentive for Recruiting and Retention, and a substantial benefit to maintaining Fleet Readiness.

· The NPS DL transition team is researching requirements to establish a prototype on-line help desk, or “1-800” number for academic counseling/advisor/clearing house capability for potential NPS students.  Online counseling will help to expand the NPS Education Broker role Navy-wide and establish a single source for educational program information, guidance, and academic accreditation for all Navy members. 

4.0 NPS Distributed Learning Plan

4.1 Phase II  (Business Modeling/Prioritized Business Initiatives)

NPS has already begun work with the Naval War College to provide reengineered Professional Military Education (PME) alternatives. Plans call for some courses to be exclusively internet-based. Some of the primarily internet-based courses may be supplemented with Seminars (weekend, 1-2 day) at Fleet concentrations for short intervals during the curriculum. The DL team will be evaluating the feasibility of providing exposure to experts, instructors and fellow students via electronic media. Existing distributed learning PME courses from the other services will be reviewed for applicability, and if suitable, NPS will provide a conduit for work being done in conjunction with NDU on the Joint Virtual Learning Environment (JVLE). Some of the lessons learned in this ‘teaming’ can be transferred to other N-7/NPS education programs.

The Virtual University and Education Broker infrastructure requirements have been outlined, along with their associated timelines and resource requirements. NPS is evaluating the curricula of potential partners in order to identify the components suited for DL, and to initiate a plan of action to convert courses to DL formats, when such conversion is determined to be in the best interest to the Navy. This same analytical rigor should used in the evaluation of the schools participating in the Tuition Assurance Program.

NPS is prepared, in conjunction with appropriate sponsors, to leverage student research to:

· Document information flow requirements into and out of a data warehouse and to and from the defined functions by location.

· Describe the structure for information and education data elements.

· Prioritize the education and training opportunities based on ROI, intangible benefits, organization, and technological risk.

Through IDEA, NPS can assist in benchmarking private sector “lessons learned”. IDEA has established a variety of public and private sector partnerships that will enable the Navy to exploit advancements in the business model processes and emerging DL strategies.  

In addition, IDEA is establishing an experience base in DL conversions and new internet-based course development.  This experience should be of considerable benefit to NPS in avoiding potentially costly mistakes.  IDEA can assist the NPS departments and academic groups, and other Navy organizations responsible for the development and delivery of educational software, including professional military education and training courseware development. 

4.2 Phase III (Design and Development of the DL Process)

During Phase III efforts NPS will perform the following activities, in conjunction with other education stakeholders:

· Participate and provide input and recommendations on the DL system architecture and infrastructure design.

NPS will further collaborate with appropriate sponsors and leverage student research to:

· Identify education applications for initial implementation.

· Document management and support requirements.   

· Identify, develop and test initial courseware.  

· Select candidate curricula that appear to have substantial potential for conversion to a DL format.

· Work on the appropriate restructure/redesign requirements needed to successfully convert selected courses and curricula.

· Apply specific decision criteria during this development process, including, Navy needs and relevance, availability and quality of commercial courseware, suitability of specific DL formats, and affordability and cost-effectiveness.

4.3 Phase IV (DL Process Evaluation)

NPS will coordinate the:

· Evaluation of the education initiatives

· Identification of required system enhancements

· Anticipation and planning for growth 

· Development of revenue stream models

4.4 Phase V (Enhancements)

NPS will, in coordination with the other education stakeholders, identify and prioritize necessary system enhancements to accomplish the education requirements necessary to support the Navy DL Strategy, ashore and afloat.

5.0 DL Plan Phase II - V Migration Activities

The guidelines for DL Migration, to be performed during the NPS Distributed Learning Plan, Phases II - V are as follows.

5.1 Determine NPS Distributed Learning Candidate Courses

Through workshops and discussions with sponsors, it has become evident that the C4I community is an early adopter of new technologies for which there is a particular need for expert use and interpretation of results. Many of the C4I technologies are network-centric, which suggests that learning that is distributed via the network may find a ready audience of learners. DoD/Navy customers are finding it difficult to meet emerging education requirements in the C4I environment. Therefore, the Naval Postgraduate School has determined that the greatest payoff to the Navy would be to focus, initially, on developing expanded DL capabilities in the unique and relevant niche of C4I. This will enable NPS to leverage outside IT coursework, where feasible, in its entirety, adapt/tailor COTS content or fully develop content to meet the educational needs of military warfare strategists, decision-makers, and C4I systems operators. Only NPS has the expertise to make this type of asynchronous content leveraging/development a worthwhile endeavor. Appendix A, Enclosure 1, depicts a template format for the “Requirements Analysis” portion of the DL migration process

Current NPS distributed learning planning recognizes and reaffirms the cost savings that could be achieved by making informed “make vs. buy” courseware acquisition decisions. The revised NPS POM 00 incorporates the buy-make decision process, and considers other technical and support requirements for making the most cost-effective use of different DL technologies in support of the Navy’s DL plan and the Naval Postgraduate School’s teaching mission.

Courses/content planned for transition to DL are primarily those that are intended to maximize Fleet and non-residential student access, while at the same time enhancing our residential student coursework (with a focus on C4I as previously stated). NPS fully expects an explosive U.S. Navy Fleet demand for distributed learning courses - therefore the plan has been calibrated to support this growth for both Internet-based (asynchronous) and video classroom teaching (synchronous).  NPS estimates include those costs associated with:  

(1) Establishment of a Distributed Learning Resource Center for faculty development, 

(2)  Installation of new Video Distributed Learning Teleconference Classrooms, 

(3) Establishment of a DL courseware and middle-ware testing capability, 

(4) DL courseware acquisition, including purchase and development, and 

(5) Building and maintaining the information technology base needed for courseware prototype development, testing and delivery, including start-up O&M funding for DL. 

The FY-01 and out-year DL planning addresses this broader range of technology planning and infrastructure needed to support NPS education mission.  Decisions concerning specific courses/content most appropriate for adaptation to technology-based delivery alternatives (synchronous vs. asynchronous, Internet vs. VTC electronic classroom, etc.) will result from assessment of COTS courseware acceptability (“make vs. buy" decisions) and the evaluation of NPS-unique courses/content suitable for non- traditional educational delivery methods.

The DL process at NPS has been established to identify those tasks which, if properly managed, will contribute significantly to the overall efficiency of carrying out the DL Strategy, as outlined by the Superintendent of the Naval Postgraduate School. This process will serve to ensure a quality product and will reduce the costs to DoD Agencies by integrating sound business principles with updated acquisition practices. Successful accomplishment of these tasks will complement Total Quality concepts, DoD acquisition streamlining initiatives, the ADL initiative and the Navy Distributed Learning Planning Strategy. Figure 1 outlines the overall process from an organizational standpoint and Figure 2 serves to illustrate a conceptual view of the selection process with regard to transition of traditional residential content to a synchronous or asynchronous delivery medium.
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Figure 1: NPS Distributed Learning Overview

It must be kept in mind that the process may result in varying proportions of content being transitioned to distributed learning for each selected module, course or curriculum. The ‘phases’ outlined in this process must be continually refined to make the best use of available resources and the latest innovations in acquisition and procurement strategies. To that end the process itself must be continually evaluated based on:

(a) Discussion and Documentation of tasks and sub-tasks

(b) Comparison of the current process with other DoD/Commercial processes

(c) Continuous Cost/Benefit Analysis and overall assessment of “value added” tasks 

(d) Aggressive streamlining and modification of tasks

(e) Elimination of barriers and impediments to the cost effective development of DL products
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Figure 2: Courseware Selection Model

The NPS process, through the use of the distributed courseware selection model, conceptually shown in Figure 2, must:

· Define educational needs

· Search/Review for commercial availability

· Estimate development cost and affordability

· Assess value and return on investment

· Specify instructional and media strategies

· Determine NPS/GSA contractor capabilities

In developing DL programs and determining their success in the classroom, various lessons learned must be analyzed. Many of the lessons learned are beginning to be promulgated through ‘word of mouth’, scholarly journals or as Conference papers. Some of those lessons are noted below:

· A team approach is necessary for properly developing multimedia and internet-based programs. Various talents needed for the team includes authoring/programming experience, user interface design, content expertise, visual/graphics/production expertise and usability testing.  

· The process of development is an iterative, rapid prototyping approach that involves much feedback from the users, designers, content specialists, project managers, and subject matter experts (SME). 

· Proper project management strategies and a tight schedule are necessary in order to keep the project on course. There will be unexpected delays and possible problems, but having frequently scheduled meetings to coordinate the project and determine its status will help alleviate future problems. 

· The "printed word" may still be the best for some scenario/case study applications -- some internet-based case studies have concluded that printed material is favored by students over the same internet-based material. Many students do not use the hyper-linking features in a internet-based case study, and prefer to simply print out the entire case from the internet and read it at their leisure. This coincides with the first internet-based marketing case that was used in the Graduate Business School at Stanford where about 50% of the class desired to simply print out the case from the internet versus taking advantage of the internet-incorporated features of the case. Therefore, analysis of the content and the learning outcomes will be critical to a successful online “learning opportunity".

· Having a fair amount of structure in the multimedia and internet-based programs helps direct the user in better appreciating the contents and important points to be stressed in the programs/cases. 

· Don’t simply put a lot of textual material in internet-based scenario. The use of graphics, animation, hyper-linking, glossary features, etc. will help increase the student’s attention. 

· Incorporate solid pedagogy as part of your multimedia or internet-based programs, including summaries, exercises/tests, next week assignments, term definitions, etc. 

· Distributed Learning modules should be made up of  “packaged” 20-minute learning segments. Each of these segments could be considered an ‘object’ by themselves or simply made up of a group of objects. Regardless, of the nomenclature, the learners need to be able to successfully complete an activity with some ‘knowledge outcome’ in approximately 20 minutes. 

5.2 NPS DL Process Paradigm 
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Return on Investment Inputs

Current Format

WBT

1.  Total expected number of students FY00-FY05

25000

50000

2.  Average travel cost per student

$0.00

$0.00

3.  Fully burdened student salary cost per hour

$20.00

$20.00

4.  Number of course hours

8

4

5.  Purchase/Delivery cost per student

$100.00

$10.00

6.  Percentage of time students will use course skills on the job

10%

10%

7.  Percentage increase in course skill effectiveness

40%

50%

8.  Percentage of students that will take course in own time

0%

20%

Factors

Current Format

WBT

1.  Ratio of opportunity cost to salary cost

1

1

2.  Fully burdened opportunity cost per hour

$20.00

$20.00

3.  Percentage increase in overall job effectiveness

4%

5%

4.  Cost per hour to develop courseware

$0.00

$0.00

5.  Admin cost per student per hour

$0.50

$0.00

6.  Infrastructure opportunity cost per student per hour

$2.00

$0.25

Calculated Costs/Benefits

Current Format

WBT

1.  Development cost

$0

$0

2.  Purchase/delivery cost

$2,500,000

$500,000

3.  Travel cost

$0

$0

4.  Administration cost

$350,000

$0

5.  Salary cost for students

$4,000,000

$3,200,000

6.  Opportunity cost for students

$4,000,000

$3,200,000

7.  Opportunity cost for infrastructure

$400,000

$50,000

8.  Benefits of increased job proficiency

$83,200,000

$208,000,000

TOTAL COSTS

$11,250,000

$6,950,000

COST PER STUDENT

$450

$139

COST AVOIDANCE

$4,300,000

ROI based upon cost avoidance only

-38%

TOTAL BENEFITS

$83,200,000

$212,300,000

BENEFITS PER STUDENT

$3,328

$4,246

Total Return on Investment

640%

2955%

Increase (Decrease) in ROI

2315%

In the following section, a paradigm for the overall process of migration to DL is suggested, and is depicted in figure 3.  Following that discussion, a more formal and pragmatic approach is provided for NPS course migration after appropriate selection criteria have been applied.

Figure 3: The DL Process Paradigm

The above structure, “Shifting the Burden,” is one of many system archetypes.  This archetype is composed of two balancing loops and a reinforcing loop.  The two balancing loops act as a single reinforcing loop migrating the situation in the same direction as the reinforcing loop.  Both structures end up moving the system in a direction other than the one desired.  Arrow directions and labels depict how actions influence one another.  If one action has the same influence on another (an increase causes an increase, for example), then that arrow is marked with an “S.”  If it has an opposite affect (an increase causes a decrease), then that arrow is marked with an “O.”  Typically, a looped is labeled as “balanced” (B) if it has corresponding S and O links, and labeled “reinforcing” (R) if its links are similar.

In the above diagram a Improve Navy Operational Readiness (Problem Symptom) is perceived with multiple possible courses of action.  One course of action is to develop a Distributed Learning Program, which intends to Conquer Space and Time (Anytime/Anywhere Learning). This solution (Symptomatic Solution) has an apparent time frame advantage over the Improve Learning Capability solution (Fundamental Solution), because of other associated delays.  DL is a proposed solution. The Problem Symptom influences the application of the Symptomatic Solution. A DL program may conquer space and time (anytime/anywhere), but not necessarily improve the Navy’s learning capability. When examining curriculum for DL conversion, courses should be examined for their value in improving Navy learning, not necessarily just on their basis for being converted to a DL program. Once that value is determined, then decisions may be assessed as to its capacity to be converted; however, the decision should not be made at the detriment of the Navy’s learning capability.

Side effects can cause such detriments.  For example, in the short term, DL may improve the Navy’s readiness by shortening classroom instruction, saving travel dollars, and providing learning on demand on location.  Sailors may be “on duty” for longer periods of time.  The opposing influence may lie in the fact the Sailors are more knowledgeable, but because of less personal interaction, lack the wisdom and experience to apply that knowledge.  In the long term, given that potential example, learning capability may actually decrease.
5.2.1 NPS Curriculum Migration Process

[image: image11.emf]The NPS curriculum migration process is outlined in the following diagrams with accompanying explanations.  Basically the approach has three steps:  (1) Requirements Analysis, (2) Invention / Re-invention, and (3) Implementation and Measurement.
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This Curriculum Migration Process model is used for creating new courseware in a distributed learning fashion or converting curriculum to a distributed learning environment.  It can be used for newly developed classes, those that need to be improved or reinvented and those that need to be shifted to a different mode of distributed learning.

This model encompasses all phases.  Step I is Requirements Analysis, meaning the review and valuation of the necessary inputs to any curriculum that have an affect on the outcome of the course.  Phase I also includes the DL alternative analysis and selection of the DL environment for a particular course.  Step II includes the process by which the course is either created in a DL environment, converted to a DL environment, or converted from one DL environment to another.  Step III is the actual teaching and/or learning via the selected DL environment and measured in terms of overall effectiveness.  Each step is further depicted in the following sections.

5.2.2 Step I – Requirements Analysis.


The first part of the requirements process is to first identify or review the organization goals and objectives for Distributed Learning.  If DL is new to an organization then the current organizational or higher level strategies and program initiatives are reviewed to see where and how DL Goals and Objectives should be developed and fit within the overall organization.  If DL is not new to an organization, then the current initiatives for DL are reviewed and are mapped to the overall organizations goals thus ensuring that future DL initiatives continue to support the overall goals and objectives of the organization.

The second part is identifying a curriculum that is to be created or converted, the learning objectives, DL technologies currently available (network based learning, electronic classrooms, etc.), criteria for the course, the measurements that will be used in assessing the effectiveness of the course and the different DL delivery options.  These items are gathered via a facilitated environment with teachers/instructors, potential students, DL experts, and information technology experts and are inputs to a decision model that is used to facilitate the selection of the DL mode for learning.

The NPS decision model consists of two phases.  Phase One has a goal of determining the instruction methodology to use for each learning objective (see Figure 6).  There are five alternative instruction methodologies in Phase One: Instructor Led Training (ILT), Interactive Multimedia Instruction (IMI), Network Based Interactive Multimedia Instruction (NB-IMI), Video Teletraining (VTT), and Electronic Performance Support Systems (EPSS).


Figure 6.  Phase One Decision Model

The objectives are divided into seven sections (see Table 1 for a list of the abbreviations and descriptions).  Time and Space refer to when and where an objective could be taught and received simultaneously.  Personal Interaction lists three possibilities.  Students may require interaction for teaming or project work, an instructor may require interaction for demonstration, or limited or no interaction between students or faculty may be required to achieve the lesson objective.  Teaching style correlates to presentation of instruction.  Free Flow may be required during project and group work where a facilitator guides the students through learning objectives.  Cost includes the amount of funding required to support the learning objective.  Instructor and staff salaries would be factors.  Maintenance of an objective would include costs of upgrading or updating an objective.  Development costs would include resources needed to take an objective to fruition.  Buildings and technology and system requirements would be considered under the heading of Resource Requirements.  The practical size of a learning audience would be determined by Class Size.  Learning Methodology refers to the best method of learning an objective.  Single and multiple passes would determine how often a student is offered the opportunity to read, listen, or watch an original lesson.

Expert Choice™
 software can be used to construct the proposed decision model.  Expert Choice is a multi-criteria decision support tool that is based upon the Analytic Hierarchy Process (AHP), a mathematically based theory developed at the Wharton School of the University of Pennsylvania by Thomas L. Saaty.  AHP uses measured data and judgements from decision makers to make unbiased, mathematically based decisions.

AHP assists decision-makers in making decisions by allowing them to organize and evaluate criteria (objectives) and alternative solutions.  A hierarchical structure is set up and organized based upon the decision criteria and alternatives.  A process then ensues comparing one objective to another against each alternative.  This is referred to as pairwise comparison.

A pair-wise comparison allows decision-makers to look at each component of the model, one element at a time and compare its value to another element with respect to the overall goal.  This one-to-one comparison is done in isolation from all other elements.  When pair-wise comparison is completed for each and every element, the alternatives are clearly prioritized from best to worst.  The result is the best course of action.  What-if or graphical sensitivity analyses are also available to determine results from various scenarios.

ABBREVIATION
DESCRIPTION

TIMESPAC
Time and Space

+TIM+PLC
Any Time, Any Place

+TIM1PLC
Any Time, One Place

1TIM+PLC
One Time, Many Places

1TIM1PLC
One Time, One Place

INTERACT
Personal Interaction

STUDSTUD
Student to Student Interaction

FAC2STUD
Faculty to Student Interaction

NOINTER
Limited Personal Interaction

TEACHSTY
Teaching Style

FREEFLOW
Free Flow Learning

STUDLED
Student Led Instruction

SELFPACE
Self-Paced

INSTLED
Instructor Led

COST
Curriculum Cost

INSTRUC$
Instruction Cost

MAINT $
Maintenance Cost

DEVELOP$
Development Cost

RESOURCE
Resource Requirements

PHYSICAL
Physical Facilities

INTERNET
Internet-based Resources

SELFCONT
Self-contained Resources

CLASSIZE
Class Size

SMALLAUD
Small Audience

LARGEAUD
Large Audience

EXTENDAU
Extended Audience

SINGLE
Single Student

METHOD
Learning Methodology

SIMULATE
Simulation

TEXTUAL
Text

GRAPHICS
Graphics

+PASS
Multi-Pass

AUDIO
Audio

1PASS
Single Pass

ALTERNATIVES

ILT
Instructor Led Training

IMI
Interactive Multimedia Instruction

NB-IMI
Net-based Interactive Multimedia Instruction

VTT
Video Teletraining

EPSS
Electronic Performance Support System

Table 1.  Phase One Abbreviations and Descriptions

The resulting decision from Phase One is then entered as the goal to Phase Two (see Figure 7 REF _Ref454033842  \* MERGEFORMAT ).  Here, the user will determine the distributed learning methodology.  The methodology’s alternatives include: Develop Distributive Learning objectives in-house, use an outside vendor, and purchase a commercial off-the-shelf (COTS) product.  See Table 2 for a listing of abbreviations and descriptions.


Figure 7.  Phase Two Decision Model
ABBREVIATON
DESCRIPTION

COST
Cost

DEVELOP$
Cost of Developers

STAFF$
Support Staff Cost

COTS $
COTS Product Cost

DEVELOP
Course Development

TIME
Urgency of Requirement

COMPLEX
Complexity of Topic

STABLE
Stability of Topic

RESOURCE
Resources

AVAILABL
Availability of Resources

IN-HOUSE
Develop Distributive Learning Course In-house

ALTERNATIVES

IN-HOUSE
Develop Distributive Learning Course In-house

VENDOR
Use an Outside Vendor

COTS
Commercial Off-the-Shelf

Table 2.  Phase Two Abbreviations and Descriptions
The Phase Two decision model is divided into three sections.  Cost refers to the amount of funding required for development, including personnel, materials, and supporting technologies.  Support Staff, if needed, would include overhead costs.  If a COTS product were available for a particular objective, its cost would become a decision factor under this category as well.  Course Development category includes factors such as the amount of time needed or requested to complete an objective, its complexity, and how often the objective requires updating.  The third category refers to the availability of resources.  Do they exist, and if so, how current or practical are they?

The decision model is based upon learning objectives, but can be easily modified to accommodate particular lessons or courses.  Learning objectives were chosen for several reasons.  Where an instructor may best teach some courses or lessons in person, many of their components (learning objectives) may not.  A course on Strategy and Tactics, for instance, is a good example.  The actual strategy portions would be conducted in a classroom, face-to-face.  However, lessons demonstrating good and bad tactical techniques may be streamed over the Internet or contained on a CD-ROM, where the student would observe techniques or even interact with the dialogue.  By combining several instruction media, the course becomes more flexible, both for the instructor and the student.


Another advantage of focusing on learning objectives is to reduce repetitive instruction.  Many objectives are repeated in related or subsequent courses for review or strengthening of skills or knowledge.  By modularizing the objectives, students could be given pre-course assessments that would allow them to bypass objectives if they meet the required level of skills or knowledge.

The disadvantage of basing decisions on learning objectives is the amount of decision iterations required.  Examining each learning objective would no doubt be a very tedious process.  Performing a curriculum analysis prior to implementing the decision model is recommended.  The analysis may result in eliminating duplicated objectives or group like objectives together.

Key to Step I – Requirements Analysis, a cost benefit analysis must be performed in order to determine the potential for a Return On Investment (ROI). 

5.2.3 Return on Investment (ROI) and Make vs. Buy Criteria

While it is extremely difficult to quantify the "value" of a given course, the budget and resource constraints that are the reality of DoD, NPS, and in fact any educational institution require a justification for the expense of a course.  Many factors can complicate the calculation or interpretation of ROI. For that reason in any form other than a strict costs vs. return (cost avoidance or reduced TAD costs) the Navy does not always present ROI in any quantitative fashion. In addition, it is easier to compute comparisons (between an ‘old’ funded program and proposed ‘new’ program) but may be more  difficult in advancing new DL concepts and associated ROI, when the level of investment dollars has not been identified. It may be difficult to even assign the appropriate cost figures or identify the necessary variables associated with an ROI model. With regard to DL, another issue  may be that development or procurement costs typically come early, while returns may come years later. Although there is not usually a ‘discounted money’ piece to a Navy ROI equation this may have some impact on the decision as it applies to develop later downstream revenues. Appendix C is a “draft” ROI ‘spec’ and associated worksheet that is being developed at CNET to quantify tangible and intangible variables. Their model uses a six year period of content ‘useful life’. In brief, the simple ROI concept is probably appropriate only when both "Investment cost" and "Return" come over a short time period, are clearly tied to each other, and can be derived simply and unambiguously.  In the evaluation criteria presented in Section 5.3.2, the ROI Factor metric is defined as:

How soon will the technology pay for itself - this can be measured in terms of the value add to instruction, additional student population, speed of implementation, or some other quantifiable measure of how the technology will reduce the existing education cost, or provide value at a reduced cost.

Value add to instruction: This is an extremely difficult metric to determine.  Classically, testing is a valid measure of good instruction, however the tangible and intangible variables that go into determining what test scores are really saying is not necessary directly related to the quality of instruction.  Instead, a feedback loop - a measurable learner-centric comment survey - must be built into the course design and development cycle to better quantify the value of a DL course format.  

Additional student population: One of the key selling points for DL is its ability to get to more learners - "just in time", "anytime", "anyplace".  While clearly, just reaching more students is not by itself a measure of success, it is an added value to NPS to be able to "do more with less", especially in these days of declining budget dollars.  The metric could be represented in terms of teacher/student ratios, or it could be quantified in terms of increasing a student population, while operating at the same or reduced (in a per student basis) student overhead cost (in terms of physical plant and physical resources).

Speed of implementation: After a learning curve is achieved by educators on the use of the "new" DL technologies, courses may be easier to develop, or at least easier to modify and/or update.  Since time is money, if a reduction in time spent developing or modifying a course can be quantified, then a resultant cost savings can be quantified.

There is a need to identify a set of variables that will most accurately represent those components that are of the greatest importance to making a sound decision. Since there are no readily available ROI models for the Navy transition to DL, NPS has established a "utility” model that may be used to establish a confidence level for the transition of content to a DL medium. Table 3 uses the Joint Maritime Operations course as an example and provides a method for the quantifying of three key variables: Cost per Student, a Productivity factor (increased learner access/flexibility) and a Readiness factor. It is important not to omit discussion of key variables that are often thought of as non-quantifiable (course budget numbers are contrived for the example only). The reason it is important to quantify the key factors listed is clear - if no financial value is assigned to an agreed cost or benefit, that impact contributes exactly nothing to the bottom line analysis. The Navy can not afford to just look at “costs and cost avoidance”. Key to the Navy’s success in the next 20 years will be its ability to provide greater access to unique, relevant technical education. This education will serve to institutionalize the critical thinking skills necessary to improve decision-making and enhance readiness. The importance of access to education that contains mission critical content and improved readiness will be valued as “ZERO” if they are not quantified and added to an ROI equation.

Return on Investment (ROI) Criteria
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Cost per Student

$3,774 
$2,172 
DL development $495,000 plus lifecycle of  $50,000
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1
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$3,000,000 
budget


$3,149,000 
Avg budget (5 yr amortization)




$1,000,000 
Avg cost/course


$1,149,000 
Avg per JMO course 




Table 3: ROI Criteria JMO Example

Both the private sector and DoD are wrestling with issues surrounding both ROI and whether to develop (make) or purchase (buy) DL content. This decision dilemma is exacerbated by the fact that there are a great deal of misconceptions and few lessons learned, with regard to these new delivery mediums. Many of the traditional metrics for determining the value of a decision do not apply in this unique, fast paced, emerging learning environment. Therefore NPS will continue to explore all methodologies for determining how to best use scarce DL dollars, in order to meet NPS’ obligations to support the long term objectives outlined in the DoD and Navy DL strategy plans.  Tables 4 and 5 present a matrix template that can be used to quantify measures, which are deemed most important to the organization for the fielding of a DL solution. These measures can be adjusted as the medium evolves and the priorities of the organization shift. Though not all-inclusive, this template can serve as a baseline for establishing the proper mix of variables that need to be considered in a DL “make or buy” decision. Most importantly, the "weighting" of each variable may differ between organizations, based on long term goals, content criticality, need for immediate access, updating capabilities and available resources. 

The example presented below uses the Joint Maritime Operations course. This course is a foundation course for Level I Professional Military Education (PME) for the Navy. It also has great potential for leveraging content across the other services. Given that only an estimated 1% of military officers are able to obtain the PME necessary for increased DoD readiness and career progression, this type of course is a perfect candidate for evaluating DL applications. The uniqueness of the content, however, requires more thought regarding the metric variables and on how the proper DL content solution might be obtained.  The tables below represent a decision process and criteria, in the same format as is used for DL technology evaluations (Appendix B).

Joint Maritime Operations - Example DL Technology Evaluation Metrics

Metric
Description
Measure

(A = Develop; B = Procure)

Cost to Implement/License
How much will the technologies actually cost to provide an operational capability
 A $20,000/year 

 B  $30,000 1st year

          $10,000/yr

Cost to Maintain
How much will the yearly average cost be to continue to make the technology useable
 A $30,000 

 B $10,000 

Cost to Train
How much will the yearly training cost to use the DL technology be
 A $ 3,000

 B $ 0

Development Costs
Average cost to develop appropriate courses to utilize DL technology  (little interaction)
 A $495,000  90 Hrs@ $5500  

 B $1.8M      90 Hrs@ $20,000 

       (small market/unique content

Other associated costs
If the technology depends on other technologies or IT capabilities that do not exist, or need to be enhanced, what are those costs?
 A $25,000

 B $75,000

IT 21 Compatibility Assessment



Amortization factor
Can the DL technology be utilized for a large variety of educational or organizational purposes, or is it functionally specific and narrow in its' usability
A Army, Air Force, Marines

     Reserves

B  Proprietary licensing        requirements

ROI factor
How soon will the technology pay for itself – measured in terms of the value added to instruction, 

Increased access or some other quantifiable measure of how the technology will reduce the existing education cost, or provide value at a reduced cost.
Content Availability 

scale (1-100)

A (90)*(272.5/3)/100= 81.74

B (10)*(272.5/3)/100= 9.08

How ROI will occur:

· Improve readiness

· Increase access

· Lower Cost per student

“Jones” factor
Quantify in terms of the value (more enrollment, attractive to prospective faculty, provides more capability to outsource to other institutions, etc.)
A (70) Easy to leverage

B (60) Harder to License

Leverage Joint Vision 2010

Leverage ADL

Leverage Navy DL Strategy 

Ease of use - educator
How easy can the educator/professor learn and utilize the technology
A (4)  B (5)

Scale of 1-5, 5 is very easy to use, 1 is very hard to use.

Ease of use - learner
How easy can the learner receive instruction based upon the technology
A (3)  B (3)

Scale of 1-5, 5 is very accessible and easy, 1 is very hard.

Migration Factor
How easy is it to migrate existing courses or curricula to this technology.  How easy is to utilize the technology with the existing lesson plans
A (3)  B (2)

Scale of 1-5, 5 is very easy, 1 is hard (requiring significant re-engineering)

Effectiveness Factor
How does the DL technology enhance the quality of the course/curricula
A (3)  B (3)

Scale of 1-5, 5 is significant enhancement, 1 is none. Enhancement

Modularity Factor
Ability for this DL technology to work in conjunction with other technologies as a technology group, to enhance overall course effectiveness
A (5)  B (2)

Range of 1-5, 5 is easily works with other technologies, 1 is very hard to combine with other technologies

Table 4: Example JMO Make vs. Buy Evaluation Metrics

Joint Maritime Operations - Example Make vs. Buy Evaluation

Metric
Develop (A)
Procure(B)

Measure
Weighting

Cost to Implement

30 (.07)
Score: _30____

Weighted score: __2.1___ 
Score: _40____

Weighted score: __2.8___ 
A
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Cost to Maintain

90 (.12)
Score: _90___

Weighted score: __10.8___
Score: __50___

Weighted score: __6___
A
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Cost to Train

 (.08)
Score: _30___

Weighted score: __2.4___
Score: _60____

Weighted score: __4.8___
B
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Development Costs

 (.10)
Score: _70____

Weighted score: __7___
Score: _60___

Weighted score: __6___
B
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Other associated costs

 (.06)
Score: _50____

Weighted score: __3___
Score: __20___

Weighted score: __1.2___
A
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Amortization factor

 (.01)
Score: _75___

Weighted score: __.75___
Score: __30___

Weighted score: __.3___
A
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

ROI factor

(.06)
Score: 81.74
Weighted score: __4.9___
Score: 9.08

Weighted score: __.55___
A
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Jones factor

 (.06)
Score: _70____

Weighted score: __4.2___
Score: __60___

Weighted score: __3.6___
A
Rating: best to worst. 1=worst, 100 = best
(Weighting %) X (Measure)

Ease of use –educator  (.09)
Score: _4____

Weighted score: __.36___
Score: __5___

Weighted score: __.45___
B
Scale of 1-5, 5 is very easy to use, 1 is very hard to use.
(Weighting %) X (Measure)

Ease of use – learner

(.15)
Score: _4____

Weighted score: __.6___
Score: __3___

Weighted score: __.45___
A
Scale of 1-5, 5 is very accessible and easy, 1 is very hard.
(Weighting %) X (Measure)

Migration Factor

(.05)
Score: _3____

Weighted score: __.15___
Score: __2___

Weighted score: __.10___
A
Range of 1-5, 5 is very easy, 1 is hard (requiring significant re-engineering)
(Weighting %) X (Measure)

Effectiveness Factor

(.08)
Score: _3____

Weighted score: __.24___
Score: __3___

Weighted score: __.24___
B
Range of 1-5, 5 is significant enhancement, 1 is no enhancement
(Weighting %) X (Measure)

Modularity Factor

(.07)
Score: _5___

Weighted score: __.35___
Score: __2___

Weighted score: __.14___
A
Range of 1-5, 5 is easily works with other technologies, 1 is very hard to combine with other technologies
(Weighting %) X (Measure)

TOTALS:
Weighted score: 36.85
Weighted score: 26.63
A
Sum – high score "wins"
Sum - high score "wins"

Table 5: Example JMO Make vs. Buy Evaluation

5.2.4 Step II - Invention/Reinvention, and Step III - Implementation & Measurement 



Figure 9: DL Migration Step II – Invention/Reinvention & 

Step III – Implementation and Measurement

Once learning objectives and/or courses have been identified for the DL program, determinations have to be made on the medium conversion methodology.  Current course and study material may require translation into another form of instructional media, while others will have to designed from scratch.  The DL components must then be integrated into the overall NPS DL curriculum for accessibility, accountability, and accreditation.

DL infrastructures must be established to satisfy DL requirements.  The infrastructure must include individual, classroom, and resource connectivity. Resources may include libraries, instructors, classmates, subject matter experts, and other educational institutions.

A needs assessment must be conducted for academia staff members.  Results will determine training and educational needs required by the staff to implement DL programs.

Before DL programs are implemented, marketing schemes may be enacted to attract users.  Instructive demonstrations and canned examples using NPS Internet and such should be set up for potential students and instructors to observe and “experience” the new learning methodologies.

Measuring the effectiveness of the DL program is paramount to its success.  The DL model should ensure that learning objectives are achieving the desired level of learning by using Bloom’s taxonomy. In 1956, Benjamin Bloom headed a group of educational psychologists who developed a classification of levels of intellectual behavior important in learning. This became a taxonomy including three overlapping domains; the cognitive, psychomotor, and affective. Each of the domains can be utilized through the interaction of media (Bloom Benjamin S. and David R. Krathwohl, (1956). Taxonomy of Educational Objectives: The Classification of Educational Goals, by a committee of college and university examiners. Handbook I: Cognitive Domain. New York, Longmans, Green, 1956).  The model should then measure the learning objectives against Kirkpatrick’s levels of evaluation (Kirkpatrick, D.L. (1998). Evaluating Training Programs: The Four Levels. San Francisco: Berret-Koehler Publishers, Inc), just as the Navy Distributed Learning Planning Strategy , 4 Dec. 1998, dictates.  

Kirkpatrick's Four Levels of Evaluation are defined as follows: 

· Level I (Reaction) measures a participant's satisfaction of the course and is usually conducted through surveys.  

· Level II (Learning) assess the amount of information the participant's learned.  It also measures satisfaction of learning objectives; i.e., were participants able to perform at the stated levels of the objectives.  This measurement is usually obtained through some sort of criterion-based evaluation.  

· Level III (Behavior) is used to measure long-term effects (6 weeks, 6 months, or longer), by assessing behavior changes in the workplace.  Several evaluation methods are used, such as interviews, observations, or tests.  

· Level IV (Results) evaluates the results that occurred because the student attended the course, such as quality, increased readiness, decreased training costs, etc.

The Navy Strategy also has established a Level V (ROI) which measures the return on investment; i.e., the financial impact of the course to the organization.  This measurement is the most difficult to assess.  Many variables may attribute to an organizations' bottom line and attributing causes or effects to one isolated entity is very difficult.  As described earlier, NPS has adopted a "utility" model for ROI measurement.

5.3 NPS Curriculum Migration

NPS is presently engaged in extensive revision of curricula to address the educational needs of our future “warriors”. Some of these changes include increased emphasis on interdisciplinary education and information technologies, integrating academics and professional military educational curricula, and incorporating new information technologies for delivery of selected instructional materials. All of these changes impact our educational mission, and we are addressing each as discussed in our 1998 Strategic Plan. One foundation of our forward-looking strategy is the concept of Educational Pillars, proposed by our Superintendent RADM R.C. Chaplin (RADM Chaplin’s Briefing on Educational Pillars, 1998). These three basic pillars include: 

(1) Warrior Curriculum, 

(2) Professional Military Education, and 
(3) Distributed Learning.  
The Warrior Curriculum addresses the need to establish a foundation of interdisciplinary technical skills with a concentration in military applications of information technology. The Professional Military Education provides the coursework in military leadership, issues of national security and military strategy and the essential immersion with peers to provide a culture emphasizing military officer values of integrity, honor, and duty to country. We have launched our Distributed Learning program to enable us to reach remote locations, ship and shore, with high-quality educational materials that provide timely, unique and relevant education for our officers throughout their career “learning continuum”. The Naval Postgraduate School will maintain its primary mission focus, which is to contribute to the combat effectiveness of our military forces, and our allies, by providing high-quality graduate education and research opportunity. We will offer a broad spectrum of courses that are especially designed to raise the educational levels of our officers in support of our war fighting capability requirements beyond the year 2000.  The School recognizes that we are in an era of rapid change and revolutionary technologies. We are in the process of re-defining our core curricula to meet the challenges of 21st Century warfare. Plans for our future include the use of new information technologies that will enable us to deliver some instruction via electronic media. The Naval Postgraduate School plans to capitalize on emerging electronic technologies, including: multimedia computers, portable high-capacity storage media, broad- bandwidth telecommunications, local and global computer networks  (Intranet & Internet) as alternate and supplementary methods to present instruction. In building a “University of the Future”, these same information technologies will be used to complement and enhance library and other educational resource services. Students will be provided easy access to all electronic resources on and off campus. We will offer a variety of graduate-level courses at remote locations, using state-of-the-art telecommunication and Internet services, and by use off-campus instructional staff.

The following descriptions represent a cross section of the curricula and content topics currently in various stages of the process necessary to make the transition from residential delivery to DL. In addition, those external initiatives that are being pursued to further the CNO vision are described briefly.
5.3.1 NPS DL - Core Curriculum

5.3.1.1 Information Sciences, Systems and Operations  (ISSO) and Information Strategy Operations  (ISO)

These warfighter-oriented curriculum consist of both technical (ISSO) and a non-technical (ISO) oriented content. They provide the fundamental graduate education to integrate information technologies and command and control processes into innovative operational concepts for Information Operations in the context of Network Centric Warfare. They are perfect candidates for utilizing DL technologies to provide Fleet access to critical information while meeting the needs of a degree program.

Officers will be able to create innovative strategies and policies, agile organizational structures and decision processes responsive to real time mission and situation requirements, understand information technology and systems, and integrate technology, organization, policy and strategy into an Information Operations framework useful in deliberate and crisis planning and execution across the range of military operations. 

Appropriate content is under consideration to provide 24 hour - 7days a week (24/7) DL access for Students and Fleet Staff (Synchronous and Asynchronous) that will enable them to:

· Understand and create innovative strategies and policies using military and commercial conceptual models and assets for Information Operations.

·  Understand and create innovative agile organizational structures and decision processes responsive to real time mission and situation requirements.

·  Understand information technology and systems as a provider of opportunities to gain information superiority and perform information operations. 

· Integrate technology, organization, policy and strategy into an Information Operations framework and to use it in deliberate and crisis planning and execution across the range of military operations. 

Specific topics may include:

· Command and control Concepts and Practice

· C4ISR system Evaluation

· Sensor technology and Applications

· Introduction to DoD Computer Security

· Information Operations/Warfare
5.3.1.2 System Engineering Integration

The main thrust of the SEI curriculum topics will be presenting a comprehensive study of the design and utilization of military systems. Each DL course/module will address carefully selected current Naval/DoD operational issues, and examine how a systems approach, to include system design and analysis, can lead to problem solutions.

Students or Staff will be exposed to strategy, operational art, science, technology and management in support of military operations. They will examine maritime and other military related case studies as the basis of their studies and research, and will learn to think creatively about key initiatives such as JV2010, Network Centric Warfare, C4ISR, Cooperative Engagement, and Revolutions in Military and Business Affairs. Interaction with officers from all the US services is anticipated, with the large international student population at NPS and the ability to ‘tap’ a global military market provides all of our learners with a unique education environment that fosters an awareness of jointness and multi-nationalism.

The ability to utilize Systems Technology and Wargaming Laboratories will provide learners with a unique opportunity to sharpen their creative thinking about military issues. Specific topics being evaluated for synchronous and asynchronous delivery may include:

· The Science and Technology of Military Systems 

· Systems and Systems Engineering

· Operational environments

· Financial and Physical Constraints

· National and International Political Environments

· Risk and Uncertainty

· Human Systems and Decision Making

· Management of Technology

· Operations Analysis
5.3.1.3 Military Satellite Communication (MILSATCOM)

Treatment of the subject of MILSATCOM will be from a systems and applications approach.  This course will cover requirements, tactical employment, systems architectures, satellite design and performance, terminal design and performance, associated information systems, link budget calculations, telemetry and control.  After completion of the course the student will be able to identify and break out SATCOM systems by bandwidth, applicability to current and future operations, or by user defined needs.  The student will also be able to compute basic “back-of-the-envelope” link budgets for SATCOM systems designed to meet user requirements.  Students will be able to articulate SATCOM requirements and submit them to Naval Space Command (NSC) for inclusion into the Emerging Requirements Database (ERDB).  This course will make the student a smarter consumer of SATCOM resources, it is not designed to make the student an engineer or operator, of SATCOM systems. This is a fully asynchronous course that will be offered for credit and accessible to the Fleet 24 hours a day, 7 days a week for reference and technology updates. 

5.3.1.4 Statistical Applications for Recruiting

This project is a two-hour interactive, multimedia learning module with specific focus on recruiting and retention data. The goal is to integrate descriptive statistics with unique, relevant recruiting applications. The objective is to have a learning module that will be used for education and practical application in the Fleet. Technology can be explored which will allow the module to ‘customize’ itself to each individual student's learning style.  This learning module will be based in a military relevant/friendly context, with input from US Army and Navy Recruiting Command (or other sponsors) on a ‘high return’ scenario. There will be interactive Java modules for concepts, simulations, and exploring student data.  There will also be Excel files for student practice.  Short streaming video clips will feature a demographically diverse set of characters (especially under-represented groups) to promote minority participation in the sciences and to expose the military to under-recruited groups (such as Latinos). If resources permit, an automated assessment will be included.

5.3.1.5 Applied Physics in Sonar Applications

The purpose of this course is to provide the physical and conceptual background necessary to understand the meaning of each term in the various forms of the sonar equations and establish a relationship between theory and actual mission performance requirements. At the end of this course, the student will be able to determine realistic parameters to insert into the appropriate form of the sonar equation, thereby estimating maximum detection range, optimum sensor depth, necessary bandwidth, etc.  This understanding will allow the student to intelligently think about the optimal tactical deployment of existing systems and to critically evaluate possible areas of research and development. The “Surface” Navy  has already indicated an interest in having this content available to them in an “asynchronous” format.

5.3.1.6 Collaboration Tools for C4I Decision-Making

A need exists for resident students and officers world wide to have classified access to internet-based segments of warfare education for credit.  Students whose units or activities have SIPRNET access, an internet browser and a minimum of IT21 tools (ELVIS-II and Microsoft Net Meeting with audio and minimal video on a PC running NT) can participate in wargame-driven, Distributive Collaborative Planning (DCP) sessions within the context of a realistic scenario. The NPS STBL (Systems Technology Battle Lab) will provide the wargame-driven vignettes whose tracks are sent to GCCS and thus available for use by operational IT21 DCP tools over the SIPPRNET.  Students will use their own mobile or fixed site’s IT21 DCP tools (or dynamically download the Java-based DCP tools in ELVIS-II to their site) to complete the assignment by actually conducting distributed planning with students at other remote sites. 

These vignettes are provided in a continual loop including scheduled start and stop times for student use 24 hours a day 7 days a week. This capability also has a large marketing potential by “exporting” this education and offering these modules to our coalition partners.  

Other Synchronous and Asynchronous Modules  proposed for funding are;

· Software Engineering (MS VTT Program underway, Ph.D. Program in development)

· Introduction to the Defense Transportation System

· Financial Management for the Armed Forces

· Civil Military Relations (Guard and Reserve) 

· Intelligence Preparation for the Battlespace

· Sensor Technology and Applications

5.3.2 NPS DL - Refresher Curriculum

Educators and researchers alike, recognize that there is a need for new economic and business models for learning investment.  Both within and outside DoD, it is extremely difficult to predict the levels of investment needed to achieve a targeted practical or cognitive skill level. Choosing the unique, relevant content for transition to DL seems be the easy ‘chore’ when compared to establishing “make or buy” decisions for content that may be available in the private sector. NPS has been evaluating a variety of private sector content that may be complementary to the NPS refresher courses. These types of courses are required to establish the necessary advanced education baseline that is critical for Officers to succeed in obtaining a meaningful degree, which will benefit both the Officer and the Navy. Several of the courses undergoing evaluation are presented here.
5.3.2.1 Intro to Calculus

Larson, Hostetler, and Edward's book `Calculus'  (6th edition)  (Houghton Mifflin)

has a CD and an Online version. This course seems to be the best candidate for use in the NPS curriculum. Resource requirements and delivery modes are being evaluated 

Edwards and Penney's book `Calculus' (5th edition) (Prentice Hall)

has an Online supplement to the course but no CD. Possible candidate.

5.3.2.2 Algebra II (CD-ROM/Internet) – Academic Systems (COTS)

Course is being used as CBT within the NPS residential program. 

Agreement in principle, with Academic Systems to select two other sites for employment ashore (FCA’S)

Testing for utilization of the course afloat could begin as soon as funding is in place.

5.3.2.3 Computer Architecture and Network Systems

There are variety of Online courses being evaluated. 

Candidate courses include the Stanford Online Computer Science courses and technical courses being offered through organizations such as “Net-g”. Using credible private sector courses may enable students to qualify for certificate programs, such as Microsoft Certified Engineer.

5.3.2.4 Managerial Accounting

NPS is evaluating a wide range of University programs to determine which programs are best suited for integration with the present Systems Management curriculum. DL courses run the entire spectrum from “books and Online chat” to “e-mail and Online PowerPoint” slides. NPS is looking to find a high quality program which will allow our own faculty to develop the military relevant portions into asynchronous modules which can then be integrated into “COTS” courseware, thus saving the expense of developing what could be construed as private sector generic DL content. Some asynchronous modules have already been developed under sponsor funding to provide education on the POM Process.

5.3.3 NPS DL – External Initiatives 

5.3.3.1 Shipboard IT Assessment 

NPS is researching use of the IT-21 backbone to support computers that would create a virtual University onboard Navy ships. Use of this infrastructure will enable NPS to deliver flexible and robust Internet based courseware in unique relevant subjects; such as, Command and Control, Information Operations, Weapon Systems Integration and the Fundamentals of Military Technology.

In addition, this “Virtual Shipboard University” will be capable of offering a full range of educational and training opportunities to officers and enlisted,  “anywhere and anytime”.  

NPS will be looking at IT infrastructure capabilities and barriers to implementation. The following questions need to be answered:

· Have ships begun to convert unused space into classrooms? ( Video Teleconferencing capability or computer study carols with access to the intranet/internet)

· Are the Learning Media Resource Center’s (LMRC) installing computer carols with access to the intranet/internet?

· How many ships have Shipboard Training Education and Advancement (STEAM) servers? Can they be used to host a variety of training and education?

· What are the bandwidth requirements/restrictions?

5.3.3.2 Joint Virtual Learning Environment (JVLE) 

NPS is a leader in traditional research and development. In addition, NPS is moving quickly towards the integration and application of new learning technologies. NPS has taken the lead within the Military Education Coordinating Council (MECC) to assist Lt. General Chilcoat at NDU in establishing the JVLE. Base technologies that will be employed in the JVLE; common architectures, interactive multimedia; computer-based training, intelligent tutoring, online video gaming, distributed simulations, and computer-managed instruction, have, until now, existed as stand alone applications. NPS is moving forward in exploiting the combined accessibility of these technologies into internet-based interoperable systems for direct support of the joint warfighter.  

The initial JVLE demonstration will provide a systematic process for the Joint education and training community and the Services to collaborate on the feasibility of content integration and the assessment of adequacy of these technologies for meeting some of DoD’s most pressing needs.  

NPS can facilitate the JVLE demonstration by leveraging ongoing initiatives and helping capitalize on the following technologies;

· Common open architecture framework –  NPS is tracking the private sector development of meta data tags learning object models, and other instructional management system specifications that will provide interoperability and reuse in a global distributed learning environment.

· Interactive multi-media – Information technology businesses corporations toolmakers have developed powerful authoring tools for interactive multi-media that can be distributed over the Internet.  

· Online Video Gaming – Private industry has developed powerful internet-based simulations that allow multiple players to interact in a dynamic event in real-time.  The Joint Staff is exploring how this technology can be adapted to crisis action planning.

· Computer-based Training – Agencies throughout DoD have over thirty years experience in developing CBT and have repeatedly demonstrated the ability to reduce training time by up to thirty percent over traditional classroom based learning for training while improving training effectiveness. NPS is working to integrate the CBT lessons learned with applicable internet-based requirements.

· Intelligent Tutoring – NPS and DoD labs are researching intelligent tutors and expert systems. Using this type of approach may have the potential to increase learning effectiveness by two standard deviations.  But these have not been extended to use over the Internet, as of yet.

· Distributed Simulation – DoD has developed a high level architecture (HLS) that provides interoperable simulation across the Department.  We have not yet demonstrated how this capability can be combined with delivery of computer based instruction over the Internet

· Computer Managed Instruction – The Defense Acquisition University has developed an open architecture internet based computer managed instruction system for acquisition training that may be extended to many other applications in DoD.

5.3.3.3 United States Marine Corps 

USMC Distance Learning Branch was interested in defining the proper system architecture for a Course Management Interface (CMI) shell. This set of interfaces and their interactions, would need to be defined as they began the rollout of the Distributed Learning Plan.  NPS is working with the USMC Distance Learning Branch to focus on the CMI building blocks and their interfaces and how they fit together to provide a flexible and adaptable system which can accommodate change.  This research product will describe current and future hardware, software, and business processes with specific recommendations on how USMC (Navy/DoD) can optimize their scarce resources in implementing their DL strategy. Where multiple alternatives exist, the alternatives will be described along with an assessment of the pros and cons of each CMI alternative.  Where appropriate, a recommendation for specific standards, products, or procedures that goes beyond interfaces and interactions will be provided

5.3.3.4 Distributed Learning Testbed 

NPS has proposed a strategy for fielding a funded research testbed activity at the school during FY 99/00.  The concept stems from preliminary discussions with principals involved in distributed learning in key organizations within USMC, CNET, and OSD, as well as the non-profit EDUCAUSE Instructional Management System (IMS) project.  It leverages the new network infrastructure at NPS and uses seed money from the USMC. The testbed would be administered by a team from NPS and would benefit the Navy and all of DoD with analysis in:

· Testbed Architecture

· A scalable server farm hosted by NPS – e.g. one server per management system

· Network connectivity to various labs/classrooms on campus

· Limited internet accessibility through authorized port in firewall

· IMS Project Specifications

· IMS Investment members include all major players, e.g. Microsoft, IBM, Oracle, Sun, Macromedia, Asymetrix, Apple, U.S. Departments of Labor and Defense

· Virtually all learning on demand vendors are members of the IMS Developer’s Network

· The IMS Project has approx. fifteen full time scientists and engineers willing to provide technical guidance

5.3.4 NPS Partnerships

5.3.4.1 Singapore  

NPS is incorporating Singapore-based learners into regularly scheduled video teleconferencing-based (VTC) science and engineering courses that are being held by NPS. MINDEF recruits these students and provide local facilities for them in Singapore. In addition, NPS is partnering to create a series of asynchronous, network-based learning modules, focused on topics of strategy and tactics, communications, and information technology. These modules will build towards the development of an asynchronous, network-based "Specialized Curriculum" that can be offered to learners without the constraints of the VTC environment to both DoD and International students. 

5.3.4.2 Bahrain

NPS is exploring a partnership, similar to the one in place with Singapore, to set up a graduate education program in Bahrain for COMUSNAVCENT . There are cooperative opportunities possible with their defense infrastructure and with the University of Bahrain.  We will be pursuing this initiative with the NSAP Science and Technology Advisor. 

5.3.4.3 Cal State University System

The Naval Postgraduate School (NPS) and the California State University at Channel Islands (CSUCI) intend to partner to offer a Master’s Degree program for the benefit of personnel at the Pt. Mugu and Port Hueneme naval bases. This program would be developed cooperatively and delivered through a mix of traditional and non-traditional methods. Courses will be conducted through a mix of traditional onsite and non-traditional distributed learning methods. Onsite courses, in which a faculty member is physically present with the students, may be carried out at either a base location, the CSUCI campus, or another location acceptable to students and both institutions. Courses taught via video tele-education (VTE) or the Internet will require access to VTE or computer facilities; NPS is actively seeking access to such facilities on the base. Similar negotiations are taking place with Colleges or Universities that could provide education to NAS’ Corpus Christie and Jacksonville, and MCAS Miramar.  

5.4  NPS Distributed Learning Technologies

In order to assist NPS personnel in their assessment, design, and implementation of DL courses, the following guidelines for the use of appropriate DL technologies is provided.

5.4.1 Asynchronous vs. Synchronous Technologies

Figure 10 shows the potential mix of technological content for the NPS Distributed Learning courses.  No one technology is necessarily a panacea, and most probably a mix of appropriate technologies will provide the most value and impact for a learner.  To assist NPS personnel in understanding this concept, the trade-offs between the two basic kinds of DL technologies follows.
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Figure 10:  The Distributed Learning Technology Model

The characteristics of synchronous technologies are as follows:

· Primarily available in fixed time periods, with scheduled increments.

· Educator centric - primarily a set of tools to enhance more traditional educational paradigm.

· Fixed site basis - classroom orientation with VTC out-reach.

NPS currently has and uses some of the technologies commonly referred to as "synchronous", and they include:  Video Teleconference (VTC), multiple VTC (via "bridges"), document cameras, teleconference links, etc.  These technologies are often grouped and termed an "electronic classroom" (see Figure 11).
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Figure 11:  The Electronic Classroom

Some of the tradeoffs for the use of synchronous technologies are as follows:

· Pros:

· Closer to “classical” lecture paradigm

· Utilizes current available technologies

· “Richer” teaching potential

· Expanded student audience

· Cons:

· Must be “scheduled” - not learner-centric

· Not easily reproducible - a “one-time” experience

· Limited by available VTC’s and bandwidth

· Interactivity has constraints

· Difficult to get quantifiable course feedback

Asynchronous technologies are characterized by the following:

· Available anytime - most recently over the internet.

· More learner-centric - the Educator develops and mentors, rather than just presenting the material.

· New presentation requirements - new emerging technological capabilities.

· Bandwidth dependent.

· Visual and auditory sensory learning channels - physical psychomotor skills restricted.

Asynchronous technologies include internet-based tools, chat-rooms, Email, CD-ROMs (CBT), and basically any technology that affords the learner with 24 hour, at-your-own-pace, 7 days a week accessibility.  NPS has been proactive in the use of asynchronous technologies, using the term "Network Based Learning" (NBL).  NBL is representative of the primary use of the Internet as a suite of tools to use to construct a course, and it's characteristics are shown in Figure 12.
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Figure 12:  Network Based Learning

Some of the tradeoffs for the use of asynchronous technologies are as follows:

· Pros:

· Available now

· Less expensive than synchronous

· Available 24X7

· Reach very large Learner audience

· Easily modifiable

· Course feedback more quantifiable

· Cons:

· Not a panacea

· New paradigm for educators

· Requires technical capabilities to implement
· Some subjects require socialization (face to face)
After a course is selected for migration to DL, or a new course is to be implemented using DL technologies, it is important for the educator who will craft the course to choose a suite of technology (either synchronous or asynchronous, or an appropriate mix of the two) that will provide the learner with the optimum course experience, given resource constraints.

5.4.2 Technology Evaluation Criteria

In order to assess which DL technologies might be more appropriate for use in a migrated NPS course, a comparative evaluation using quantitative metrics should be applied, and decisions should follow from that analysis.  The following technology evaluation metrics (similar in format as those described in Section 5.2.3, but different in purpose) have been developed for use by the NPS DL team and faculty:

Metric
Description

Cost to Implement
How much will the technologies actually cost to provide an operational capability

Cost to Maintain
How much will the yearly average cost be to continue to make the technology useable

Cost to Train
How much will the yearly training cost to use the technology be

Migration Costs
Average cost to migrate appropriate courses to utilize this technology

Other associated costs
If the technology depends on other technologies or IT capabilities that do not exist, or need to be enhanced, what are those costs.

Amortization factor
Can the technology be utilized for a large variety of educational or organizational purposes, or is it functionally specific and narrow in its' usability.  How long under conditions of normal use does it take to pay for itself.

ROI factor
How soon will the technology pay for itself - this can be measured in terms of the value add to instruction, additional student population, speed of implementation, or some other quantifiable measure of how the technology will reduce the existing education cost, or provide value at a reduced cost.

Jones factor
If part of the rational for a technology is to keep up with the trends in DL, to be able to show a capability and thereby project a fuller richer DL environment, quantify that in terms of the value (more enrollment, attractive to prospective faculty, provides more capability to outsource to other institutions, etc.)

Ease of use - educator
How easy can the educator/professor learn and utilize the technology

Ease of use - learner
How easy can the learner receive instruction based upon the technology

Migration Factor
How easy is it to migrate existing courses or curricula to this technology.  How easy is to utilize the technology with the existing lesson plans

Effectiveness Factor
How does the technology enhance the quality of the course/curricula

Modularity Factor
Ability of the technology to work in conjunction with other technologies as a technology group, to enhance overall course effectiveness

Using the above metrics, a comparative analysis for the various DL technology candidates can be constructed, by assigning comparative values to each metric for each technology, and summing the results to get a comparative score.  Since each course is different, and each course requirements may cause some of the metrics to be more important than others, weights must be applied to skew a overall scoring between technologies and better reflect actual needs.  Appendix B offers a tabular approach to such a comparative analysis, and should be utilized as part of the decision and design process as DL course migration is assessed and implemented.

5.5  NPS Distributed Learning Migration Business Process

To date, NPS has been taking DL projects from start to finish on an informal basis, and thus far this approach has worked fine. With the release of the Navy DL Plan and the NPS commitment to increasing Fleet access to education, a more formal DL infrastructure is required.  IDEA has established a contractual mechanism and GSA vehicle to obtain support for DL projects, which compliments the approach discussed herein.  Such an infrastructure should include at a minimum: 

 (1) A defined business process for internal and external customers, (2) DL development and management templates, (3) responsible personnel with defined duties and responsibilities, and (4) training for our faculty and program management staff in order to facilitate the process, and ensure its successful operation.

· Internal Customer Business Process - An initial ‘process’ flow chart is depicted in Figure one. This flow chart applies mainly to our Internal Customer base. The Naval Postgraduate School is expecting to operate a continuous selection and development process for converting residential courses/content to a DL format, and to develop some entirely new curricula using DL approaches (both synchronous and asynchronous). Figure one is intended to communicate the various roles of each stakeholder in this process. Templates one and two (Appendix A) are used, respectively, to help our faculty clarify their instructional needs and strategies, and then to prepare a proposal with sufficient task and deliverable definitions for a cost estimation.   At this time, we are working several internal (NPS) and external (IDEA) customers using this process, and as soon as a full cycle of application is completed, examples of needs analysis and proposal documents will be available. 

· External Customer Business Process - A comparable process and template system is used to serve IDEA and their External Customers. The difference here, of course, is that IDEA is placing much of their work effort in the hands of some very capable GSA contractors. So the process must be altered somewhat to accommodate GSA contract requirements. The steps required on the front-end of the DL business process for both Internal and External customers are identical except that the GSA Task-order is formatted differently and requires additional information to meet government and contract requirements.

· Business Process Steps - Course conversion or development begins after a particular course, module or courses have been selected using specific criteria outlined in a defined selection process. A meeting is conducted with the faculty member, or customer responsible for the segment of instruction under consideration. The first step in the process is to define needs, and initial strategies. Template one: Needs Analysis Worksheet provides guidelines to assist the customer and designer in conducting an initial instructional needs analysis. Following the needs analysis, which may take place over more than one meeting, a proposal draft is prepared for review. Template two: Proposal Outline is used to format a course conversion or development proposal (See Appendix A for both templates).

Once the proposal is completed, with task descriptions and deliverables, labor, travel, equipment and other costs are estimated. The designer or an assigned program manager can work with the faculty member or customer to accomplish the initial costing. However, all proposals must go through an initial review and approval cycle at Department or Group level. Proposals that entail conversion or development of credit courses, or are internally funded by NPS, are routed through the Office of Instruction. Additionally, DL credit courses follow the same credit approval cycle as traditional courses, (i.e. via Academic council and an appropriate accreditation agency). IDEA has it’s own proposal routing system which includes approval by its DL Director and the Associate Provost for Innovation, or his Deputy. For large non-credit projects, or at the Department or Academic group’s discretion, course conversions can be managed by IDEA, using a GSA contract vehicle. IDEA will assist the responsible faculty member in defining instructional needs, and in generating proposals, or the GSA Task-Order when required.

These are the basics of a process that can help NPS begin development of Distributed Learning content. No doubt some experience and further refinement will be needed to improve our processes. A disciplined project management process is recommended for all courseware development. The process and templates in the project management domain, at a minimum, should include, (1) progress reporting, technical ask/milestone completion, (2) financial status reporting, (3) project-related trip report, (4) task or development change order and/or project follow-on task order. 

The efficacy of any process depends upon the people using that process. The DL roles and responsibilities are, as follows:

· Associate Provost for Instruction for NPS– Initiates and coordinates approval cycle for development of DL courses/content planned for NPS Credit, or funded by NPS, unless delegated to his Deputy or another authorized individual.

· Executive Officer for Education Technology for NPS- Coordinates and runs day-to-day implementation of business process, including front-end needs analysis, proposal preparations, and later follow-on project progress monitoring.

· Associate Provost for Innovation or Deputy Director of IDEA—Reviews and approves all IDEA proposals and authorizes transfer of a proposal task and cost estimate to contractor and/or GSA.

· Chief Financial Officer for IDEA—Reviews and finalizes GSA Task Order and transmits this to GSA contract officer.

· Director of Distributed Learning for IDEA- Oversees DL proposal and development effort, and reviews and approves non-credit course proposals prior to submission to Deputy or Associate Provost for Innovation.

· Deputy Director of Distributed Learning for IDEA- Coordinates and runs day-to-day implementation of business process, including front-end needs analysis, proposal preparations, and later follow-on project progress monitoring

· Program Manager for IDEA—Each DL project will be assigned a PM to serve as a point of contact for a specific project, and to coordinate meetings and design reviews. The PM will report to the Deputy Director for Distributed Learning.

Finally, an important component of any educational effort is assessment of instructional effectiveness, and the quality of instruction. Distributed learning courses/content should not be an exception to this needed process. Earlier in this paper, Section 5.2.4 Step II - Invention/Reinvention & Step III - Implementation and Measurement, defined some approaches to assessing DL courses, and serves as a point of departure for further development and refinement.

Assessment of educational effectiveness in media-based instruction will be based on both traditional measurement methods, as well as measurement approaches that capitalize on emerging electronic technologies. Approaches to measuring our success include:

· Application of information technology to enable electronic submission of our Student Opinion Forms for end of course evaluations.

· Competency-based achievement tests developed by instructors for measuring student performance against specific course learning objectives.

· Recording student response inputs, including keystroke inputs, computer screen selections and instructional sequences, as part of a data collection effort for assessing instructional quality and software interface usability.

· Continuation of our exit interview program to obtain suggestions for improvement from our recent graduates.

· Conducting out-year (1, 3, and 5 year) follow up student satisfaction and job performance surveys to determine application of education to job skills, career advancement, and value to the Navy. 
6.0 Summary

The direction, methodologies, and processes established in this plan will provide guidelines to NPS personnel during the implementation of the NPS Distributed Learning Plan, Phases II - V.

Any comments or suggestions for NPS Distributed Learning, or the NPS Distributed Learning Plan and this guideline are appreciated, and should be directed to:

Dr. Anthony P. Ciavarelli

Associate Provost for Instruction

Professor of Psychology

Naval Postgraduate School

831-656-3059

e-mail:  aciavarelli@nps.navy.mil

APPENDIX A:  Business Process Templates

BUSINESS PROCESSES TEMPLATE ONE: 
NEEDS ASSESSMENT GUIDELINES

INTRODUCTION


Purpose: (Briefly define the intent and scope of the planned course/content development project)


Background: (Summarize any relevant history, customer's general goals and points of emphasis) 

CUSTOMER NEEDS ANALYSIS WORKSHEET


Point(s) of Contact: (List persons interviewed and other stakeholders and points of contact)


Organization Represented: (Identify Name, Location/address, phone, fax, and email of customers)


Summary Description of Planned Instructional Development: (1-2 paragraph narrative description) 


Goal(s) of Instructional Program: (List main instructional objectives or outcomes expected)


Estimated Hours of Instruction: (Hours of traditional instruction replaced and/or DL planned)


Primary Subject Matter or Content: (Identify Discipline and Lesson Content, e.g. Physics, Laws of
              Motion or Information Technology Management, Cyberwar: Threats and Countermeasures)


Estimated Front-end Analysis required: (Describe course/content status or state of development, 

               e.g. is planned course based on previously developed one, or an entirely new course or

               curriculum.


Estimated Level of Learner Interactivity: (Low, medium, or high; based on customer input, 

              subject matter,  student performance level, and teaching strategy, e.g. case study, read-recall, etc.)


Estimated Level of Instructor Interactivity/Course Management: (Low, medium, or high; based on   

              customer input, subject matter, or student needs)


Estimated Type and Level of Multimedia Components: (low, medium, or high use of graphics,

              animations, video shoots, or models and simulations)


Strategy and Method for Student Assessment: (Essay, objective test, Problem solving / discovery)

Strategy and Method for Course Assessment: (Student evaluation/rating form, response recording via system data capture and tracking system)


Course Management and System Interface Requirements: (Student registration, course grades and

              other record keeping functions required, internet-links to related internal and external sites, and other

               media such as electronic classroom, video teleconference facilities, etc.)


Course hosting requirements: (hosted on existing hardware/software system, or need for new


system or significant system upgrade)

PLANS AND SCHEDULE


Development Tasks: (List and briefly define development tasks)


Budget and Schedule: (Proposed customer budget and target date for completion and milestones)

BUSINESS PROCESSES TEMPLATE TWO: 
PROPOSAL OUTLINE FORMAT

PROPOSAL FOR NPS DEVELOPMENT OF NETWORK-BASED INSTRUCTION

Course Title (and Number)

Prepared for:

Department/Group 

1.0 INTRODUCTION

1.1 Objective

1.2 Summary

2.0 STATEMENT OF WORK

2.1 Task Descriptions

2.2 Milestone Schedule and Deliverables

2.3 Personnel Assigned

2.4 Project Team Organization

3.0 COST ESTIMATION

3.1 Direct Labor

3.2 Travel and Per Diem

3.3 Equipment and Materials

3.4 Cost of Business ( Overhead or Fee)

APPENDIX B:  Distributed Learning Technologies 

Evaluation Criteria
B.1 Single Technology Evaluation Criteria.

Metric
Description
Measure

Cost to Implement
How much will the technologies actually cost to provide an operational capability
Cost Estimate.

Cost to Maintain
How much will the yearly average cost be to continue to make the technology useable
Cost Estimate.

Cost to Train
How much will the yearly training cost to use the technology be
Cost Estimate.

Migration Costs
Average cost to migrate appropriate courses to utilize this technology
Estimated Ave Costs (or a range of costs)

Other associated costs
If the technology depends on other technologies or IT capabilities that do not exist, or need to be enhanced, what are those costs.
List of items and associated estimated costs

Amortization factor
Can the technology be utilized for a large variety of educational or organizational purposes, or is it functionally specific and narrow in its' usability.  How long under conditions of normal use does it take to pay for itself.
List of other functions the technology can be utilized for.  Estimate of how long it will take to pay for itself.

ROI factor
How soon will the technology pay for itself - this can be measured in terms of the value add to instruction, additional student population, speed of implementation, or some other quantifiable measure of how the technology will reduce the existing education cost, or provide value at a reduced cost.
Years.  Explanation of how ROI will occur.

Jones factor
If part of the rational for a technology is to keep up with the trends in DL, to be able to show a capability and thereby project a fuller richer DL environment, quantify that in terms of the value (more enrollment, attractive to prospective faculty, provides more capability to outsource to other institutions, etc.)
List of value added items the technology would bring.

Ease of use - educator
How easy can the educator/professor learn and utilize the technology
Scale of 1-5, 5 is very easy to use, 1 is very hard to use.

Ease of use - learner
How easy can the learner receive instruction based upon the technology
Scale of 1-5, 5 is very accessible and easy, 1 is very hard.

Migration Factor
How easy is it to migrate existing courses or curricula to this technology.  How easy is to utilize the technology with the existing lesson plans
Range of 1-5, 5 is very easy, 1 is hard (requiring significant re-engineering)

Effectiveness Factor
How does the technology enhance the quality of the course/curricula
Range of 1-5, 5 is significant enhancement, 1 is no enhancement

Modularity Factor
Ability of the technology to work in conjunction with other technologies as a technology group, to enhance overall course effectiveness
Range of 1-5, 5 is easily works with other technologies, 1 is very hard to combine with other technologies

B.2 Multiple Technologies Evaluation Criteria.

Metric
Technology #1
Technology #2
Technology #X
Measure
Weighting

Cost to Implement
Score: _____

Weighted score: _____ 
Score: _____

Weighted score: _____ 
Score: _____

Weighted score: _____ 
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Cost to Maintain
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Cost to Train
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Migration Costs
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Other associated costs
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Amortization factor
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

ROI factor
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Jones factor
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Rating of best to worst.  1 = worst, X = best
(Weighting %) X (Measure)

Ease of use - educator
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Scale of 1-5, 5 is very easy to use, 1 is very hard to use.
(Weighting %) X (Measure)

Ease of use - learner
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Scale of 1-5, 5 is very accessible and easy, 1 is very hard.
(Weighting %) X (Measure)

Migration Factor
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Range of 1-5, 5 is very easy, 1 is hard (requiring significant re-engineering)
(Weighting %) X (Measure)

Effectiveness Factor
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Range of 1-5, 5 is significant enhancement, 1 is no enhancement
(Weighting %) X (Measure)

Modularity Factor
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Range of 1-5, 5 is easily works with other technologies, 1 is very hard to combine with other technologies
(Weighting %) X (Measure)

TOTALS:
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Score: _____

Weighted score: _____
Sum - high score "wins"
Sum - high score "wins"

APPENDIX C:  Return On Investment Model

Web-based Training Conversion/Development ROI Worksheet

Notes, explanations, and logic summary.
Return on Investment Inputs

A Subject Matter Expert (SME), or course manager may provide the best information or estimates required.  Shaded areas are either given, repeated or calculated and therefore require no input.
1. Total expected number of students FY00-FY05:  A six-year useful life for course material is assumed.  However, a shorter useful life may be used. 

2. Average travel cost per student:  This includes airfare, car/taxi, hotel, meals or per diem, etc.  This figure may range from zero to thousands of dollars per student.

3. Fully burdened student salary cost per hour:  This is the average student total compensation (salary+benefits) per hour.  $20/hour is acceptable for the average active duty Navy person.  If a course is exclusively used for senior-level personnel, adjust this figure accordingly.  The rule of thumb for benefits cost is 20% of annual salary.  Ergo, (1.2 x annual salary)/52 weeks per year/40 hours per week = fully burdened salary cost per hour.

4. Number of course hours:  Industry case studies indicate that typical WBT courses require only 2/3 to 1/2 the time of Instructor-Led Training (ILT).

5. Purchase/Delivery cost per student:  Recurring costs of tuition, course material, instructor, classroom, computer/internet usage costs, etc.  This is the catchall category, where CNET course cost figures might be plugged in with no adjustments, if desired.  Outsourced ILT would simply include tuition and books.  Outsourced WBT might include amortized computer costs, Internet usage, etc.

6. Percentage of time students will use course skills on the job:  Ranges from 100% if this course's skills will be utilized by the student every hour of every work day, to zero if skills will never be utilized.  For example, a junior YN might use MS Word skills 50% of on-the job time.

7. Percentage increase in course skill effectiveness:  Ranges from 100% if new job skills are taught, to 0% if no improvement to pre-course skill level.  According to industry studies, WBT/IMI enables a student to be 10-30% more effective than does the same ILT.

8. Percentage of students that will take course in own time:  Estimates are that 10% to 20% of students will take IT WBT on their own time.  This figure may be zero for some courses, however.

Factors

Factors given are industry "rules of thumb" or accepted standards.  They may be used as is, or a CCMM, SME, or course manager may provide better information to adjust as required.  Shaded areas are given, repeated or calculated and therefore require no input.
1. Ratio of opportunity cost to salary cost:  Opportunity cost is associated with lost productivity while a student is away from the workplace.  Suggested values are 1.5 for civilians, 1.0 for typical military.  Military assigned to industrial or DBOF activities may be higher.  Civilians assigned to non-DBOF activities with little emphasis on the bottom line may be lower.  This ratio cannot be lower than 1.0, however.

2. Fully burdened opportunity cost per hour:  This number is calculated: salary x opportunity to salary ratio.

3. Percentage increase in overall job effectiveness:  This number is calculated: Percentage increase in course skill effectiveness x Percentage of time students will use course skills on the job.

4. Cost per hour to develop courseware:  Industry standard is $2,000 to $3,000 for ILT; $5000-$100,000 for WBT.  Zero for existing or COTS courses, where these costs are captured in tuition.

5. Admin cost per student per hour:  Incremental cost per student per hour to process travel orders, records, quota coordination, etc.  This is significant for some long resident courses, but is minimal for typical WBT.

6. Infrastructure opportunity cost per student per hour:  Costs associated with potential productive use of course facilitators, classrooms, computers, etc.  If the classroom space, instructors, and equipment were available for other training or production during current course time, then there is some opportunity cost.  Estimate on a per student per hour basis.

Calculated Costs/Benefits

No input required.  These figures are calculated automatically using the inputs and factors received above.

1. Development cost: Cost per hour to develop courseware x Number of course hours

2. Purchase/delivery cost: Total expected number of students FY00-FY05 x Purchase/Delivery cost per student.

3. Travel cost: Total expected number of students FY00-FY05 x Average travel cost per student.

4. Administration cost: Total expected number of students FY00-FY05 x Number of course hours x Admin cost per student per hour.

5. Salary cost for students: Total expected number of students FY00-FY05 x Number of course hours x Fully burdened student salary cost per hour x (1- Percentage of students that will take course in own time).

6. Opportunity cost for students: Total expected number of students FY00-FY05 x Number of course hours x Fully burdened opportunity cost per hour x (1- Percentage of students that will take course in own time).

7. Opportunity cost for infrastructure: Total expected number of students FY00-FY05 x Number of course hours x Infrastructure opportunity cost per student per hour.

8. Benefits of increased job proficiency:  Productivity gained if each student uses improved skills on the job at the percentages indicated for two years.  Notional 260 work days/yr. x 2 years x 8 hours per day x Total expected number of students FY00-FY05 x Fully burdened student salary cost per hour x Percentage increase in overall job effectiveness.

ROI based upon cost avoidance only:  This figure does not account for the long-term benefits of training, i.e. increased productivity due to improved job skills.  (Cost avoidance-cost)/cost.

Total Return on Investment:  This figure includes the long-term benefits of training, i.e. increased productivity due to improved job skills. (Benefits+Cost avoidance-cost)/cost.
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Figure 4.   NPS Curriculum Migration Process





Figure 5.  DL Migration Step I - Requirements
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