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I.
INTRODUCTION

A.
Introduction:

This white paper, Proposed SAT Process Enhancements, satisfies Phase II of the Systems Approach to Training (SAT) Improvement Implementation Study.  This study was approved by Headquarters (HQ), Training and Doctrine Command (TRADOC), Deputy Chief of Staff for Training (DCST), Training Development Analysis Activity (TDAA) and contracted to Communication Technologies (COMTek) Incorporated of 

Norfolk, VA for execution.

In accordance with the contract requirements, the contractor conducted research of training and Training Development (TD) literature (previously submitted) in Phase I (TAB C).  The research identified and compared Army/Department of Defense (DOD)/academia/industry training efficiencies.  Surveys and interviews were conducted throughout the Army TD community to determine the current status of SAT implementation, and whether it is being implemented in accordance with TRADOC Regulation (TR) 350-70, Systems Approach to Training Management, Processes and Products, dated 9 March 1999.  Based on approved questions that defined what is working and what might be improved in the SAT process, the contractor collected “What Is” and “What Should Be” responses.  These responses, 286 in all, came from an appropriate and valid sample of uniformed and civilian TD personnel.  The contractor conducted statistical analysis of data obtained, and documented findings and conclusions.  Finally, the contractor identified potential TD efficiencies not currently included in TR 350-70, and inefficiencies resulting from not utilizing the SAT process.

Senior Training Analysts and Training Analysts from COMTek and Professional Software Engineering, Inc. (PROSOFT), which are both government contractors, jointly executed this contract.  Additionally, Dr. Robert Branson, Professor and Director of the Center for Performance Technology, Dr. Roger Kaufman, Professor and Director of the Office for Needs Assessment and Planning and Mr. Scott Schaffer, Research Associate at the Learning Systems Institute, all of Florida State University (FSU), and other consultants and Subject Matter Experts (SME) assisted and supported this effort.

B.
Scope of the Study:

The purpose of this paper is to identify specific modifications required to enhance the SAT process based on the results of literature research, interviews, and data analysis.  Additionally, this paper identifies modifications necessary to align application of SAT spiral development with the Rapid Acquisition Process (RAP), how the Army develops soldier’s education/training in the cognitive domain, and how the Army trains the commander and staff to support the digital force.

This process was accomplished by:

1. Determining enhancements to the SAT process necessary

to improve soldier and leader training.

2. Specifying modifications to the SAT spiral 

development process required to efficiently and effectively interface with the RAP.

3. Listing methods to improve how the Army identifies and

develops education/training in the cognitive, affective and psychomotor domains.

4. Identifying processes to improve development of the 

education and training of commanders and their staffs, including the development of the cognitive skills needed on the digital battlefield.

5. Proposing modifications to the Army’s TD management 

procedures to ensure the efficient and effective implementation of the SAT process.

6. Developing methods to improve flexibility in the

application of the SAT process.

7. Addressing options which improve needs assessment and 

analysis, and the integration of those processes into Army TD.

8. Assessing options for improvement of collective and

individual task analysis; including identification of procedures addressing different types of tasks, supporting skills, and knowledge.

9. Recommending methods for improving training evaluation.

    10. Developing projected Returns-On-Investment (ROI) or cost avoidance resulting from the implementation of each of the proposed SAT processes and management.

    11. Prioritizing each proposed SAT process enhancement based on ROI.

    12. Documenting proposed SAT process enhancements, including the advantages and drawbacks of each.

C.
Background:

The SAT process is a systematic approach for 

individual, collective, and self-improvement TD.  The SAT process assists in determining if training is required, who should be trained, and how and where training should be presented.  The SAT process also assists in determining the resources and support required for TD, implementation, and evaluation.  The SAT process encompasses the following five phases:


Analysis:  The Analysis phase makes certain that the critical performance requirements of the Army establish the content of training.  Analysis occurs throughout the life of training.  Evaluation and change will both drive analysis.  The data collected during the Analysis phase forms the foundation for all TD, including Design, Development, Implementation, and Evaluation of training.  The five types of analysis are: needs analysis (this is done prior to any other analysis conducted), mission analysis, collective task analysis, job analysis, and critical individual task analysis.  Additionally, the supporting skills and knowledge required to perform the critical tasks are identified in the Analysis phase.


Design:  The Design phase of the SAT process determines when, where, and how training is delivered.  It translates analysis data into a structure or blueprint for training.  The Design phase decides how training will occur.  It ensures the systematic development of training programs and training materials to enhance the overall effectiveness and efficiency of the total training system.  This phase also includes: describing the target population, creating learning objectives, sequencing training, selecting a training site, choosing the method and media for training, and designing tests.



Development:  Development involves turning the design outputs into training products.  The primary course development products are Programs Of Instruction (POI), lesson plans, student handouts, Training Support Packages (TSP), job aids, and examinations.  Training products are produced and validated during this phase.



Implementation:  Implementation involves the separate but related functions of preparing for and conducting training.  Training implementation is the product of the other four phases of the SAT process.  The Implementation phase includes training the cadre/staff, presenting the training to students, and exporting training packages to field units for initial and sustainment training.


Evaluation:  Evaluation is a continuous process that supports all phases of the SAT process.  Evaluation determines the effectiveness and efficiency of school products, and the process used to develop them.  Evaluation takes place within each of the other SAT phases as a quality control method, and during its own specific phase.  There are two types of evaluation:  internal evaluation, which answers the question, “Are we training all tasks that appear in the POI?” and external evaluation, which answers the question, “Are we training what the field needs?”  It is through evaluation that the SAT process validates itself.

D.
Comparison of the SAT Process with other DOD Services, Academia, and Industry


Department Of Defense:  Interviews were conducted with Air Force, Navy, Marine Corps, and Coast Guard training supervisors, developers, and contractors.  These personnel were asked what process they currently use, how it works, and what are its strengths and limitations.  Through interview and conversation, program efficiencies were discussed, as well as inefficiencies discovered when their training model was not used, or not used properly.


Academia:  Professors, researchers, and instructors were interviewed to determine what process was used to develop course content and materials at universities and colleges.  These personnel were asked about any differences between literature published on TD and actual practices at the university level.  Discussions were also targeted towards the differences between training and education development.


Industry:  Training managers and developers from different types of corporations/businesses were interviewed.  Interviews determined the TD process and procedure currently in use, why it is used, and its strengths and limitations.  Because industry is profit based, investment and ROI information was discussed, as well as the profitability of effective TD.


E.
Methodology

This paper addresses all topic requirements listed in the

Scope-of-the-Study.  The “Issues and Recommendations and Observations and Unresolved Issues” section outlines improvements to the overall SAT process proposed by training developers at various schools across the Army, and unresolved problems noted during our research.  The unresolved issues require further examination and action, but are outside the scope of this task order.

II.
CURRENT SAT IMPLEMENTATION
During our interviews and through the results of our survey, we found an overwhelming number of TD personnel who see nothing wrong with the SAT process as it currently exist.  However, most of the personnel said that even though they use the system, they do not complete all the steps, they compress them or skip some because of real world constraints.  Many feel the SAT process would be better by making it less detailed and labor-intensive.  They also said the SAT process is a relatively simple process if the regulation is followed.  However, many younger training developers are looking for a “cookie cutter” solution to solve all their TD problems.  Older, more seasoned training developers say the SAT process is fine, but there are many training management problems that affect TD.  It is likely that a good process, SAT, is being blamed for deficiencies in training management.

TRADOC Regulation 350-70 describes the SAT process as “a systematic, spiral approach to making collective, individual, and self-development training decisions for the total Army.  It determines whether or not training is needed; what is trained; who gets the training; how well, and where the training is presented; and the training support/resources required to produce, distribute, implement, and evaluate those products.  Its process involves five training related phases: Analysis, Design, Development, Implementation, and Evaluation.”  Figure 1 shows the five SAT phases in pyramid form.
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  Figure 1

The SAT process is built on evaluation, but the foundation for the entire process is resources.  However, those resources are constrained by the school’s budget, school management decisions; and HQ TRADOC decisions, directives, and policies.  It is a rare decision that provides more, rather than fewer resources to a proponent school.  The three external factors affecting the SAT process are the need for unit training, the need for soldier improvement or sustainment training, and DTLOMS: Doctrine, Training, Leader Development, Organization, and Materiel for Soldiers.

According to training developers, several different factors, or combinations of factors effect how closely the SAT model is followed.  Our interviews revealed that of all the resources available, money, time, personnel, facilities and equipment; the two that most negatively effect the SAT process are a lack of time and lack of qualified TD personnel.  Untrained or poorly trained training managers fall into the later category.

Most senior training managers agree that one of their biggest problems is the lack of knowledge and understanding displayed by military TD supervisors.  For the most part, those interviewed said their military supervisors are very likely knowledgeable, competent leaders in their branch (outside the school environment), but they make unreasonable and potentially harmful decisions due to their lack of TD training or experience.  Those interviewed also said it was a rare situation where the training manager actually read TR 350-70, or attended any internal or external SAT instruction.  Most training managers do not attend the TRADOC Middle Managers and Senior Managers Courses, and because these are training management not TD courses, the managers who do attend still do not receive SAT instruction.  Because few training managers have been instructors, and therefore have not attended an Instructor Training Course (ITC), they are unaware of how a lesson is designed, developed, or taught.  Civilian training developers commented that “green suiters” are too worried about looking good in front of their superior, and if they ever told the boss bad news they would look incompetent.  We were also told that training managers “only know field training as it is written in FM 25-100, and they get frustrated when they find out that it really doesn’t apply to their current assignment.”  The consensus of TD personnel is that prior to, or immediately following assignment to a directorship or other senior training management position in a TRADOC school, the individual should attend all the previously listed courses.  At a minimum, the new manager should attend the proponent’s SAT and ITC courses.  It is important to note that the majority of these comments were directed primarily at the department director, Brigade (BDE) and Battalion (BN) commander levels.  Untrained managers are regarded by many training developers as a problem creator, rather than a problem solver.

As stated previously, the majority of those interviewed and surveyed understand the SAT process, but do not understand, and are confused by spiral development and how the process works.  Following explanation of spiral development, developers said they didn’t understand it that way.  Training developers did, however, understand that you could enter any phase within the process, complete required modifications then move on to the next phase.  Figure 2 wraps the spiral development arrow around the SAT model from Figure 1.  The spiraling arrow represents the option of entering at any point, then proceeding up the SAT model.
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Figure 2

However, the “entry at any point” feature of spiral development results in confusion among training developers, and the confusion leads to a problem.  The phase most developers and managers enter to fix a training problem is the Implementation phase.  Implementation is the phase where everyone feels the most comfortable.  However, simply modifying existing material without considering design and development, or without evaluating the effect of the change, may seem to be a “quick fix”, but at most it is only a “bandage for arterial bleeding.”  There appears no consideration is given to how the “quick-fix” change will affect other lessons, the test, or the overall instructional plan.  Quick fixes do not consider the link between the modified instruction and the resultant individual performance, or the linkage to mission and National Defense.  According to the training developers interviewed, training problems occur or are magnified when needs analysis is omitted.  Because analysis was skipped, training developers don’t know how the change will affect the course, or even if the change is needed.  We were told, “We are so busy changing training we never go and analyze if we need the changes.”  Analysis should occur throughout the life of the training process.  Because training materials are constantly changed, training often becomes fragmented.  Without analyzing the effect of required or desired changes, training gets increasingly fragmented.

Another problem with entering the SAT process wherever we want is that key documents are not updated.  For example, when changes are made to critical objectives while in the Implementation phase, instructors (or whoever is making the actual changes) don’t go back and change the lesson plan, student handouts, tests, POI, and other related documents.  This omission is not a result of a lack of time, or of not knowing the documents must be changed; the failure is due to the belief a phase may be entered and exited without considering any other phase.  Entering the Development or Implementation phase to change training materials, and failing to consider the requirements of the other phases, alter entire courses of instruction.  After a few of theses shortsighted changes, the resultant course may no longer be what was originally intended.  

The majority of changes most schools are making to resident training are due to changes in technology, equipment, or software.  These changes occur so quickly the schools have difficulty keeping up with what equipment is currently in the field, as opposed to what is at the school.  This miss-matched situation results in short suspense changes to resident training to meet field requirements.  Training developers refer to this type of change as “Modular Training Development”.

When a block of instruction, or portion of a block requires modification (usually due to new equipment, software, 
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or procedure/policy), a training developer simply pulls out the old block of information and replaces it with the new block, figure 3.  This is normally a “one for one” exchange when the change does not affect the overall instruction or course length.  At this point developers conduct a modified SAT process or “mini SAT process” by considering all SAT phases and conducting a quick evaluation.  Finally, all training materials are reassembled, and all applicable documents are amended to reflect the changes.

The spiral development, modular TD, or “mini SAT process” breaks down when non-developers attempt to modify a block of instruction.  It is most often the instructor who has changed the training material and not bothered to tell anyone, least of all the training developer. Additionally, if the course is taught in small groups, several instructors may modify it.  When a non-developer attempts a “one for one” replacement, the “mini SAT process” is not conducted, nor are changes made to the training documents.

The more we discussed the SAT process, and how training developers were applying it at their school, the more we all became convinced the SAT process is really not as spiral as depicted in the regulation.  What it really looks like is a three dimensional “slinky.”

Under ideal conditions each of the steps are protracted about the same, or they are proportional to the amount of work during that phase.

Figure 4 depicts how the process looks in relationship to a “slinky”.  The slinky process is being applied in TRADOC schools.
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Training developers understand that the SAT process is continuous and it can be entered anywhere along the path.  The “slinky” augments SAT by expanding or contracting in each of the SAT phases based on available key resources:  time and personnel.  This process allows the training developer to adjust the amount of resources spent in each area.  An example is when more time is needed in the Analysis and Development phases.  The slinky is expanded in those phases and compressed in the Design and Implementation phases.  Figure 5 shows this process.
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However, this system breaks down when training management limits time and personnel, and places unrealistic conditions on it.  Due to this breakdown, training developers say the SAT process is non-responsive, but that is not an accurate assumption.  The SAT process allows shortcuts to be taken as long as the Minimum Essential Requirements (MER) are completed in each phase.  The MERs are first mentioned in TR 350-70 Executive Summary.  

The SAT process works under all resource conditions, but when resources become limited, and products in the SAT phases are removed, the training effectiveness risk level increases.  When conditions are unrealistic, and the SAT process becomes constrained, the confidence in the resultant training effectiveness goes from high confidence to very low confidence.  Constraining the SAT process produces training effectiveness risk.  Another training effectiveness risk occurs when the assessment or needs analysis phases are omitted or severely compressed.  Training developers understand skipping or restricting analysis is fatal to all the following SAT phases, and has the potential for severe penalties in terms of reduced training effectiveness and responsiveness to performance requirements.

All schools in TRADOC are taking training effectiveness risks, some more severe than others.  Schools are closely managing training, and management is required to take some risk, but only through effective management can we minimize the risk to training effectiveness.  Factors that increase training effectiveness risk are: reducing personnel, adding or deleting hours without proper analysis and design review, reducing time to develop or modify a given course, eliminating certain tasks without proper task analysis, eliminating end of course tests, and reducing the course content or length without considering the effects on student performance.  Risk is not new, but the amount of risk being taken, and the speed at which changes to training are being made is elevating training effectiveness risk to an unacceptable level.  Nearly all the risks factors presented are based on management decisions, and relate directly to the level of confidence in training and training products produced at the school.  The amount of risk applied to a course or product is directly related to the amount and quality of guidance management provides.  However, no matter how well a school is managed, training risks cannot be totally eliminated.  Many training developers said their bosses are only looking for the “80% solution, and really aren’t interested in how we get there.”  This type attitude causes major problems in developing effective and efficient training and training products.  This acceptance of substandard development processes results in training being developed or modified without any valid analysis or design, that in turn results in omission of critical training instruction and products.  The final result of accepting an “80%” solution is a low confidence in the training materials.  Low confidence that the tasks being trained are the ones the field requires, or the tasks are correct, but the level of performance is unacceptable.

Figure 6 illustrates the levels of risk and their relationships to the levels of confidence in training or training products.  In other words, the effect management decisions have on the process.
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When the risk factor is low the level of confidence in the training conducted is high.  Conversely, as the risk factor goes up, the level of confidence in the training and training products enters the area of low confidence.  The greater the training effectiveness risk factor, the less confidence the school has in the training being conducted and the products being produced.  As the area of low confidence is reached, less of the training and training materials will meet the needs of the field.  The ultimate danger to ineffective training is mission failure or a National Defense failure.

All of the training effectiveness risk elements must be kept at absolute minimum to avoid providing our soldiers substandard instruction, providing our field units inefficient training products, and eventually, a failure of our Army to provide the appropriate level of National Defense.

III.
QUALITY CONTROL AND QUALITY ASSURANCE


One of the largest problems existing in TRADOC schools is how training is evaluated.  From the late 1980’s to mid 1990’s, the Director of Evaluation and Standardization (DOES) offices were eliminated from all TRADOC schools.  Major problems have occurred because of this change.  According to TR 350-70 “The DOES (or functional equivalent organization) is the ‘evaluator’ of the Army’s TD process, instructors, training institutions, as well as training and training programs and products.”  Simultaneously with the elimination of the DOES offices, the schools were down sizing.  The DOES mission was handed off to a functionally equivalent organization or directorate, but the evaluation mission was lost in the process.  These organizations or directorates did not have sufficient staff to conduct evaluation, or evaluation expertise was lacking resulting in poorly conducted evaluations.

Chapter III of TR 350-70 describes the Evaluation and Quality Assurance (QA) programs.  It states: “Evaluation is the cornerstone of quality training.  Implementation of Army Training XXI (ATXXI) and the return on investment of major resource investment in The Army Training System (TATS) Courses, The Army Distance Learning Program (TADLP), and accreditation of The Army School System (TASS) training institutions heighten the criticality of having training products that are efficient and effective and in compliance with Department of Army (DA) and TRADOC policy and guidance.”  The regulation goes on to describe evaluation as one of the five phases of the SAT process, that it occurs both internally and externally, and can be performed either formally or informally.  Throughout our interviews with training developers and training managers we discovered that evaluation is one of the most misunderstood areas of the SAT process.

A large number of schools we visited exhibited little or no DOES capability, and they appeared to be only going through the motions of conducting evaluations.  Evaluation effectiveness was questionable, and their confidence in the training and training products they produced was low.  As mentioned before, some schools retained the DOES function, but transferred it within the school.  The departments that now have the evaluation function are doing the best job they can by conducting limited internal and external evaluations of their training and training products.  Most training developers we spoke to regarded evaluation as a totally different step in the SAT process, and said that someone else handled this portion of the Development phase.  They did not consider integrating evaluation into every phase of the SAT process.  By not considering evaluation as an integral part of each SAT phase, more work and more time are required.  Many training developers commented, “If we do not evaluate what we are doing in each phase of the process, then we don’t really know why we are doing it.”

The schools attempting to conduct internal evaluation do so by gathering data from After Actions Reviews (AAR), end of course critiques, and some limited staff and faculty training evaluations.  Rarely is any sort of analysis of the data performed.  If the data from these basic evaluation methods was evaluated, the objective information obtained would assist management in making their training decisions.

Most schools do not conduct external evaluation.  The reasons include insufficient staffing, insufficient financial resources to visit units in the field, and external evaluation is not a management priority.  All schools visited had established a Master Evaluation Plan (MEP) for each course taught.  However, many training developers said the MEP was not followed, and that most training personnel had never looked at it.  If the MEP were not used, any evaluation of the course would be flawed.


Internal evaluation ensures training objectives are achieved, and identifies changes necessary to keep the instruction effective and efficient.  It also requires evaluating training programs and products during each phase of preparation.


We normally express external evaluation in terms of relevance: is the schoolhouse teaching what the organization or unit requires?  It ensures the objectives learned in training are articulated in school products and properly reflect job and field requirements.  “It seems to assume that if all micro level objectives are being met that these will come to assure that mission and National Defense objectives will be met...this is a very risky assumption.”
  The regulation further describes how evaluation is accomplished and who is the functional proponent.


We visited some schools that are attempting to get a handle on both internal and external evaluation.  These schools had many of the same complaints, but were attempting to follow the MEP.  These schools had either kept their DOES office at the cost of something else, or had transferred the function to another office within the school and the evaluation role was still being conducted.  

Some schools are using innovative ideas to evaluate training.  Weekly AARs are held (depending on the length of the course), test results and test questions are reviewed to ensure the tasks being taught are tested, they are evaluating the instruction, cross-walking the tasks taught with the POI tasks, and conducting end-of-course critiques.  Evaluators also questioned in-house Basic and Advanced Noncommissioned Officer (NCO) Course (BNCOC and ANCOC) students about the job performance and proficiency of recent training graduates arriving in their units.  The evaluation data obtained is analyzed and evaluated, then disseminated to all concerned.  Each department may then determine if changes to instruction or training products are required.

Training developers and supervisors expressed concern over the lack of personnel and money to conduct external evaluation by visiting units in the field.  However, they decided they could still get input from the field by using surveys placed on Internet homepages.  The homepage survey technique obtains input from field unit chains of command, recently graduated students, and the student’s supervisor. Many surveys were built with off the shelf software, much of which was purchased for under $200.  The surveys are short, to–the-point, and take very little time to complete.  Internet surveys provide rapid assembly of current data for analysis, analysis of the data received is accomplished more quickly, and the results are available to training developers and instructors in a timely manner.

Training personnel at some schools are also using the Internet to establish a list of unit Points Of Contact (POC) (many of the POCs are former instructors) for external evaluation assistance.  These POCs provide professional feedback about the abilities of recent graduates arriving in their unit.  The POCs are also asked their professional opinion of current courses taught at the school and how they apply to the needs of the field.  The information received from the POCs is analyzed and provided to training managers, developers and instructors.  The training personnel in these schools said this method was the only way they were keeping pace with changes occurring in the field.  This feedback also provides a level of confidence about the training and training products produced at the school.

After speaking with numerous training developers and viewing methods used by industry for production and product evaluation, we see that Quality Control (QC) and Quality Assurance (QA) describes what is needed better than internal and external evaluation.  Industry does not use internal and external evaluation as a separate phase; they are considered part of QC & QA.

Quality control is an internal look at how the product is produced in the factory.  Effective QC provides managers with a high degree of confidence that the product being produced meets the required quality standard.  Implementing QC is accomplished through a series of internal checks that ensure the product meets the specifications called for in the design, and that it does exactly what it was designed to do.  Quality control applied to TD means validating the tasks taught and the tests used for validation of training.  Applying QC checks also ensures only the critical tasks contained in the POI are taught.  A higher level of training confidence will result when training managers apply QC internal checks throughout the training process.  The increased confidence is based on knowing the training and training products produced are effective and efficient, meet the POI requirements, and that all tasks are being taught to standard.

Establishing QC means little more than training managers following the MEP for each course, and establishing a Training Effectiveness Analysis (TEA) system.  Quality Control allows managers to establish a general category of studies for assessing the cost and/or effectiveness of training strategies, programs, and products.  Establishing TEA studies as part of the MEP would be a primary means to establish QC over outputs of TD and training delivery systems.  Chapter IV in TR 350-70 describes this process in depth.

Industry sees QA as the validation process whereby the products that have been produced meet the needs of the customer.  This is accomplished by asking the question, “Does this product do what it was designed to do, and does it meet your expectations?”  Unlike Army training management, plant management will not normally conduct the QA process.  Like QC, the QA process has several checks that assure management their product is on target.  Quality assurance uses surveys, product evaluations, interviews, product questionnaires, and other similar instruments that are developed in a formal or informal format.

A TRADOC proponent school would apply QA where we now use external evaluation as part of the course MEP.  Quality assurance ensures students are trained to meet the needs of the field, and training products support unit training requirements.  The QA instruments must be result-focused and include a method for determining the effectiveness of the school product.  With an appropriate QA survey instrument, the school can determine the level of “value added” training to individual sustainment, and team, mission, and National Defense readiness.  Whether we call this step external evaluation or QA, the fact is most schools are not doing it.

An example of QA, or external evaluation, benefit is the case of a soldier attending One Station Unit Training (OSUT).  Field units with a real world Military Operations other than War (MOOTW) mission need soldiers trained on tasks relating to MOOTW.  If the school has failed to conduct QA activities, the requirements of the field would be unknown and the soldiers attending would not receive peacekeeping training.  When the soldier arrives in the unit, which is deployed on a MOOTW mission, he is unable to perform the duties assigned to him.  This situation certainly is fraught with problems.  The range of these problems could be simple embarrassment, an international incident, or life-threatening situation.  Subsequent investigation would reveal a training related problem.  Certainly this example is severe, but it is not unrealistic.

Another factor that separates the Army from a civilian corporation is the completely different “bottom line.”  The corporate bottom line is profit; TRADOC’s bottom line is providing well-trained soldiers and useful training products that meet the needs of war-fighting units.  The average training developer has never related to the cost of developing training or training products.  However, with the introduction of Distance Learning (DL) and Interactive Multimedia Instruction (IMI) products, training developers are beginning to realize the “real cost” of training and training products.  Even now very few training developers are involved with determining the cost of training.  The concerns of training developers are usually about the tasks being taught, the POI, and teaching the course.  They are unaware of the total cost of developing and implementing the course.  Several senior training developers suggested each course have a known price.  The price should be displayed in two ways:  cost per student and cost to run the course for a training year.  If a course was increased the cost increase would be known and appropriate management decisions could be made.
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On the other hand, if funds are reduced, or another management decision results in less training money, training management could make decisions to reduce iterations or content of a single course, rather than trimming all courses across the board.  However, there is another, even more important cost that must be considered:  the needs of the Army.

There must be an assessment of costs and consequences of reducing, changing, or implementing training based on the cost to meet the needs (gaps-in-results) as compared to the costs to ignore the need, in terms of mission accomplishment.  For example, what is the cost of a soldier unable to perform his duties correctly, or a unit failing to perform its assigned mission?  Such a cost-consequence analysis would add considerably to the validity of training decisions.

Management could then make decisions to cut “nice to have” courses according to the price (financial and consequences), reduce the course load for one or more courses, or reduce iterations of a course during the Fiscal Year (FY).  This would stop random “salami slicing” of courses and put the burden of cutting a course on management and not on training developers.

Figure 7 shows how the functions of QC & QA relate to the SAT process.  This is a dynamic process and requires some work and thought to execute.

For the SAT process to work QC must be included in each phase.  After each SAT phase is completed the training developer or training manager would apply a series of internal evaluation steps to ensure the desired level of confidence was attained.  As an example, during the Analysis phase the training developer conducts mission, collective task, job, and critical individual task analysis.  Internal QC checks would be applied to ensure the Analysis phase was complete and meets Design phase input requirements.  If these internal checks revealed deficiencies, the developer would reexamine the products of the phase, and modify them as needed until the pre-established level of confidence is obtained.  Subsequent QC action would not only evaluate the current phase, but also prior phases.  This on-going QC process ensures TD remains focused on the original intent, and the training product confidence level remains high.  As a problem is identified it is immediately corrected.  Following completion of the Implementation phase, QC would check the phase, and the development process for the entire course.  Evaluation would now shift to QA.

Quality assurance allows training developers to answer the question, “Is our training, and our training products meeting the needs of the field?”  To answer this question, developers would conduct a series of QA (external evaluation) checks.  After conducting the QA checks and analyzing the data, the results would be fed back into the TD system for appropriate action.  The entire process now begins again.

Implementing QC and QA, and continuing internal and external checks, assures the training and training products being produced meet the needs of the field.  We urge that this vital dimension be approved and implemented.

IV.
IMPROVING FLEXIBILITY IN THE SAT PROCESS


Decision makers at TRADOC must allow flexibility in applying the SAT process.  Hundreds of training developers throughout TRADOC are of the opinion that there are two separate SAT models in use:  the traditional process described in TR 350-70, figure 8, and an informal process in use by training developers at each school, figure 10.  Most training developers agree that the current model and process described in the TR 350-70 works, but feel that it is not worthwhile, and rarely applied in its entirety.  They also feel the SAT process could be better by making it less detailed and labor-intensive.  Their reasons are the lack of trained and qualified TD personnel throughout TRADOC, and the lack of time available to produce training.
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Figure 8

The SAT model in figure 8 shows the process as it is 

described in TR 350-70.  The SAT process is a systematic, spiral process that starts with Analysis and stacks one phase on top of the last, and ends with Implementation.  The spiral arrow around the model shows how one phase builds on the other, that you can enter the process at any phase, and you can start a phase before you finish another.  The entire process sets on top of resources.  In an ideal environment the model stands tall and works well. But in the severely constrained environment in which the schools are operating, the model looses proportion, begins to blend together, and then flattens.  Flattening occurs as resources increasingly impact the TD process.  Figure 9 illustrates the change.
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Figure 9

The informal SAT process described by training developers looks more like the model in figure 10.  This model includes the same phases as the other models, but instead of working one on top of another it looks more lateral; like a “slinky”.
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Depending on resources and time available the process will flex to meet the needs of the training developer.  Within each phase of the process there are certain products that are produced.  These products can either be created or updated depending on requirements.  For example, in the Analysis phase, if done properly, the following products will be produced: Mission Analysis, Collective Task Analysis, Job Analysis, Critical Individual Task Analysis, the Systems Training Plan (STRAP), the Individual Training Plan (ITP), the Manpower and Personnel Integration (MANPRINT), the Qualitative and Quantitative Personnel Requirements Information (QQPIR), and the Basis of Issue Plan (BOIP).  Depending on the number of TD personnel available to work on this analysis, the amount of time either personnel have, or are allowed will dictate how many products are completed or updated.

In an ideal work environment all the products would be completed properly.  Each phase may have more or less products being produced; therefore the workload in each phase may vary.  At the bottom of each phase the words QC appear.  Quality Control incorporates internal evaluation into each phase and throughout the entire SAT process.

In the second model, figure 11, we start to see the effects time has on the system.  The lack of time causes the process to spin at a greater speed; therefore, products are [image: image11.wmf] 
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The number of products remains the same during each phase, except in this model personnel must work harder to achieve the same results due to time restraints.  The system starts getting somewhat compressed and contorted, but it flexes to absorb the changes.
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In figure 12, the final model is put to the ultimate test by constraining both resources and time.

In this model, as in the others, the “slinky” attempts to keep the process together by being flexible enough to absorb all the changes.  However, as the process starts to spin faster, and the schools loose resources, certain products begin to fall off, and a lowered confidence efficiency or effectiveness result.  This is where risk becomes the driving force and the confidence in the training output becomes lower and lower.  In a controlled environment the falling off of certain products may not be as bad.  However, in an environment where there is a lot of risk being taken, the loss of products could alter the training so much that it may never look like the course it was originally designed to be, let alone meet the needs of the field.


The SAT model will become more flexible, when management decides what products meet the MERs and which ones can be eliminated.  The MERs are outlined in TR 350-70, however they need to be reduced by 70% to work.


Many TD personnel interviewed said the SAT process needed to be shortened because it was too time consuming, too labor-intensive, and that it should be brought into the “real world.”  After consulting with several senior educators both in and out of the Army and researching TR 350-70, we have determined that for the most part theses comments cannot be substantiated.


The Executive Summary in TR 350-70 makes it quite clear that efficiencies or short cuts can be made to the SAT process.  It further describes the MERs in each phase.  The guidance is rather vague, and was written to be just that.  The authors of the regulation allowed liberal interpretation, thereby allowing each school to fix the problems specific to their schools.  This allowance for TD efficiency in MERs is not well known because most TD personnel lack familiarity with TR 350-70.

V.
TRAINING DEVELOPMENT PERSONNEL

Throughout TRADOC there is a phenomenon occurring that will have a devastating affect on TD.  The phenomenon is “intellectual drain.”  This occurs when experienced training developers who have literally grown up in the TD world, many having moved into higher levels of TD, begin to retire.  The current average age of civilian training developers is 55.8 years old.  Within the next two to five years the huge knowledge base these senior developers represent will be gone.  The problem is compounded when you add in experienced TD personnel leaving for non-government jobs.  Within the next two to five years, the Army’s TD community will be devastated.


There is a second reason for the upcoming shortage of TD personnel; new TD personnel are in short supply.  Hiring new training developers is restricted by recent drawdowns, and potential applicants are hesitant due to a lack of TD opportunities for advancement.  Additionally, when college graduates, generally education and instructional technology majors, are hired, they face a large learning curve.  Classes and courses in SAT, instruction, special issues, test development, and school specific subjects all must be taken before the individual is “certified” as a training developer.  It is not uncommon for a new developer to take two to three years before they feel totally comfortable with the job.  

We also found that the entire process is threatened in yet another way.  In some cases, not only is the training supervisor scheduled to retire, but the next senior/ experienced training developer, who would normally fill the void, is also scheduled to retire.  Most retirement eligible training developers commented they are just waiting around to see what happens within TRADOC; will there be cutbacks and will an early retirement be offered.  The majority of these senior personnel said they would accept an offer of early retirement.  Unlike military personnel who often return to government service or work as contractors, retirement for civilian workers really means retirement.  For the most part, these individuals do not become contractors and cannot return to government service.

Most of the qualified senior military training developers are also retiring in large numbers, and many more are leaving the service for civilian employment.  Separating military personnel qualified in TD find employment in an education field or a civilian contractor doing training or TD for the government.

The contractor knowledge base (comprised of formally experienced civilian and military personnel) will only last for about 10 years.  Then these people will also retire and the contractor TD knowledge base will shrink.  The “intellectual drain” will then be a reality.  When the pool of qualified TD personnel inside and outside the system is significantly reduced, who will accomplish the ever growing and expanding TD mission?


As mentioned before, the lack of TD training is an on-going problem, and is occurring in every proponent school.  Every school needs a standardized initial training program for new employees, standardized career development training for current training developers, and a requirement that personnel attend the training.  There are, however, several reasons this is not being done.  The reasons given are lack of money for TD professional development, lack of time, lack of knowledge about what training is available, an unwillingness on the part of management to send people to get trained, and finally, a lack of motivation on the part of some employees to learn anything new.  Several personnel commented, “I have only a few years to retirement and I don’t need or want to learn anything new.”  The last comment is vividly illustrated by the TRADOC-wide lack of interest and participation in the Automated Systems Approach to Training (ASAT) course.

Interns feel the TRADOC Intern Program, which is supposed to teach new training developers how to do their job, is ineffective.  The interns at most installations participating in this program see it as more of an on-the-job training (OJT), not a formal program.  The Intern Program requires redesign to efficiently train and prepare new personnel to enter the world of TD.

Trainers said there were few young people in the system.  In this context young does not refer to age as much as time out of college and time as training developers.  A Director of Training who said he wants “some young college graduates with blue hair to develop all his IMI” illustrates this difference.  He and others additionally commented this would never happen because the government cannot compete with salaries, perks, and working conditions in the civilian sector.

Every school has organized its TD function differently to achieve the most efficient and effective TD process possible.  Several schools have all but eliminated in house TD work and are relying solely on contract support.  Some schools have centralized all TD functions into a single large organization for all proponent wide training, including proponent training at other TRADOC installations.  Other schools have placed some training developers in the various training departments, BDEs, BNs, and other schools have organized a combination of TD teams build around current requirements.  All are dependent on contractor personnel to provide the bulk of the IMI development expertise for both in house or DL products.

Civilian TD personnel consistently told us they were being utilized for training jobs other than TD.  This was especially true when civilian personnel were working in decentralized training units.  In those cases, TD personnel were used more as SMEs for training related general issues than for TD work.  We were also told of frustration felt by the civilian personnel because the military chain of command did not appreciate and understand the TD work they were accomplishing.  Often their advice and recommendations were ignored by less experienced military personnel.  Since the number of TD personnel assigned to training units is small, most of these personnel were used to record and update training records and files, rather than produce training or training products.

When training developers are centralized they feel out of touch with what is being taught in the courses, or at distant installations.  A lack of military SMEs was also mentioned as a hindrance in producing valid training material.  The most flexible approach for TD seemed to be a team approach where all disciplines and combination of personnel could be combined for an entire specific project.

There were many complaints about the bureaucratic hurdles within the schools and external to the schools (especially TRADOC requirements), which slow down, hinder, and restrain innovative ideas and products.  Comments included “we are just here to provide information to HQ TRADOC”.  Training development personnel feel the internal and external required information often drives the TD process instead of the final product.  An example of this is TRADOC’s requirement to submit a completed POI for approval instead of just resourcing requirements.

Due to downsizing and reorganization, many TD personnel are placed in other training slots (such as instruction), which are not directly related to TD.  This causes a shortage of skilled workers in TD.  Then TD personnel filling slots for which they are not qualified create a new problem.  Because seniority instead of competency drives filling most GS slots, the domino effect of the downsizing has had a major impact on every aspect of TD and training management.

We found that many TD personnel are no longer, or never were very competent in developing cutting edge training products.  This is primarily due to a lack of opportunity to attend training on new training products and processes.  In many cases schooling was not provided, or personnel were trained on TD products such as Designer’s Edge, but then not used because the software was unavailable, or the new skills were no longer needed.  This has led to decreased moral since developers feel the expertise gained was valuable, but no longer the “in” thing.  Often individuals were sent to training even though they lacked the stated prerequisites.  Examples are lack of basic computer familiarization for a software course, or lack of SAT training or experience before taking an ASAT course.  In nearly every case the result was ineffective training for attending personnel.

Many TD skills such as analysis erode over time.  Because many TD personnel are very narrowly focused on specific jobs, they forget how to do other parts of the process.  When this occurs they are uncomfortable adapting to new technologies or techniques without proper training.  With proper training and performance support these performance gaps are eliminated.  A prime example is ASAT.  A lack of proper training for both the system and the process has hindered adoption of ASAT in nearly every proponent school.


TR 350-70, II-I-3 recommends new training developers attend specific Staff and Faculty Training Program (SFTP) courses before certification is granted.  However, there is no requirement to attend these courses, and more importantly, there is no requirement to ever receive refresher training on TD related subjects.  There is no mention in TR 350-70 of retraining, sustainment training, or refresher training for TD personnel.


There is a deficiency of SAT training throughout TRADOC.  The most critical shortfall in TD training is the lack of understanding of the SAT process by military decision makers.  SAT is the bedrock of TRADOC training, yet most military personnel do not receive any SAT training, except for a brief overview in ITC.  Additionally, instructors fill instructor/writer positions, but never receive specific SAT training.  Each school requires that a new instructor attend an instructor training program and spend time as an assistant instructor before they receive certification to conduct classes without supervision.  By in large, the proponent instructor training courses are quite good.  However, such well-organized and enforced training is not normally applied to TD personnel.  Each school should require all newly assigned training personnel attend a basic SAT course, followed by ITC, Video Tele-Training Instructor Training Course (VTTITC) and finally, the Small Group Instructor Training Course (SGITC).  At the conclusion of this training program, each new training developer would have learned SAT, how instructors must deal with the end product, and see the results of test development. 

It is critical for civilian personnel to keep their TD skills up to date.  Training developers rarely have or receive training in new instructional techniques, new design techniques, IMI products, or new development tools unless they received the training through civilian education.  Training developers would also benefit by completing courses on adult learning styles, learning theory, and instructional strategies.  Several schools have had positive results by contracting with local colleges or universities to provide TD personnel with training on course design and development.  In general, the current training developer is not capable of producing the IMI and interactive, web-based products envisioned by HQ, TRADOC.

Only a few schools are teaching more than the basic SAT course to new personnel.  Most of the current civilian personnel have not had an updated SAT course, or any other SAT sustainment training in several years.  This situation results in a decrease in general SAT knowledge, and no new information on emerging TD processes and technology based capabilities.  And finally, the current short, non-comprehensive SAT course must be expanded in content, detail, especially expansion of the Analysis phase, and add realistic development practice (actually build a fictitious course) at each stage and phase of the process.

VI.  COGNITIVE DOMAIN AND MILITARY TRAINING

There exists within TRADOC a concern that unit commanders and staff do not have the proper skills for decision-making and problem solving needed for the digitized battlefield.

Our interviews and research showed a perceived collective training shortfall in how commanders and staffs are trained in effectively utilizing all the capabilities and information flowing from digital equipment.  No concerns were raised about the staff officer training conducted by the individual service schools, Combined Arms Services Staff School (CAS3), or Command and General Staff College (CGSC).  Training developers are more concerned about staffs being able to utilize the digital information properly, rather than operators being able to operate the equipment correctly.  Several training programs within TRADOC and at Forces Command (FORSCOM) installations such as Fort Hood, are developing and conducting instruction to train operators on the specific tasks required to utilize the constantly changing hardware and software.  The SAT process is certainly capable of developing training needed for these digital equipment based operator tasks. 

The term “digital task” is being used throughout TRADOC to imply a new type of task stemming from digital equipment, and therefore, requiring a different type of development and training.  This is a fallacy.  Few training developers could tell us any difference between a “digital task” and current tasks, whether common (Perform Drill and Ceremony), critical (Maintain the M16A2 Rifle), or analog based task (Repair an XYZ Radio Set).  Analog is referring to systems or processes using analog radios and paper based information systems.  The basic task statement for “digital tasks” has not changed.  The task title basically remains the same, as does the standard.  Only the conditions usually change, but then very little.  The outcome of “Write an operations order” in a digitized TOC is still the same task as it is in a non-digitized Tactical Operations Center (TOC).  An operations order will be completed using the same task steps, and the product is still evaluated using the same performance measures. Only specific processes/procedures dealing with the “digitized” equipment will change.  This development process is no different than modifying training for any new piece of equipment; only differences in operator requirements, speed of performance, information input and output, and formatting are modified.  The operator task for a new piece of equipment (like a digital camera or complicated computer simulation) may certainly be a new task, but that’s all; it is not a “digital task”. 

We asked the question, “Does a higher plane of learning need to be utilized to bring soldiers to a higher level of understanding?”  Some research has been done on utilizing specific learning styles to predict what kind of instructional strategies or methods would be most effective for a given individual and learning task.  This information would assist training developers in developing better training.  Throughout our interviews no one could clearly articulate what a higher plane of learning was, nor what specific cognitive skills needed to be improved.  One senior school training developer stated: “80% of our tasks are purely hands-on and I am not worried about getting to a higher plane of learning or understanding”



Both military and educational institutions are attempting to advance students to a higher level of learning and a higher plain of thinking.  Behaviorism, cognitivism, and constructivism are theories of learning, which have been utilized to improve training performance.  Behaviorism and cognitive learning theory have been incorporated into military training for many years.  Constructivist methods are the most recent learning theories and have just now found a small following within the training community. 

Behaviorist learning theory is based on observable changes in behavior.  Behaviorism focuses on a new behavioral pattern being repeated until it becomes automatic.  The concept of training psychomotor skills (hands-on) such as replacing an engine or disassembling a machine gun in a predetermined sequential order is rooted in behaviorist theory.


Cognitive learning theory is grounded in analyzing the thought process behind the behavior.  Changes in behavior are observed, and serve as indicators of what is happening inside the learner's mind.  This is important for staff skills, processing types of analysis, evaluation, and synthesis functions such as problem solving, reasoning, and planning.


Constructivist learning theory has developed on the premise that we all learn based on our prior knowledge and experiences.  Constructivism has its basis in psychology and philosophy, and many techniques associated with constructivism come from a diverse range of sources.  Constructivism focuses on preparing the learner to solve problems in ambiguous situations.  Constructivism allows the learner to build an outcome based on what they already know and on their perception or representation of reality.  The method used to arrive at an outcome will be different for individuals based on their prior knowledge and experience.  Since it is the individual who chooses a learning method based on prior knowledge base, no set learning path or method is advocated as the single presentation source.  The instructor is both a facilitator and coordinator of learning. 



There is a considerable amount of research and development effort being put forth in the area of cognitive mapping, domains of cognitive improvement, and increasing decision-making and problem solving skills.  This is a form of job/task analysis.  It focuses on the development of expertise, and the development of learning objects that have applications across specific jobs/tasks.  Rather than looking at what a person does to complete a task, cognitive mapping helps to understand the problem solving and decision-making process.  This is accomplished by working through live scenarios with experts to learn what thought processes lead to successful solutions.  Early research in this area has shown there are many different types of problem solving, ranging from procedural to structured, and that different techniques or approaches are better than others in a specific situation.  



Procedural problem solving is linear in nature, similar to trouble shooting a piece of equipment.  A poorly structured scenario has no boundaries and contains random information.  According to research by FSU and other universities, the use of a cognitive map of a scenario to help novices learn the process of solving that particular problem has great promise.  



A few training developers are lobbying for using a constructivist method for achieving a higher plain of learning for soldiers in the digital age.  To increase the flexibility of soldiers to perform in ambiguous and unstructured environments and situations, the thought exists that training soldiers using constructivism methods would meet the perceived training need.  By allowing soldiers to “find” their own solutions, training becomes “better”, more relevant, is more effectively retained and transferred to the real world problem or situation.  The soldier can also build on this knowledge when confronted with an unfamiliar situation or problem.  Proponents of constructivism believe that because the learner is able to accept and interpret multiple realities, the learner is better able to deal with real life situations.  If a student can learn to problem solve, they may be more open to alternative strategies, and more apt to apply their existing knowledge to a unique situation.



Using a constructivist approach can result in many difficulties for training developers.  For most military performance oriented tasks, constructivism does not lend itself to robust, prescribed training.  Constructive learning is potentially constrained by several factors: knowledge, experience base of the soldier, the motivation to learn in a self directed environment, the qualifications of the designer and developer to design and construct a successful course, and the ability of the instructor to facilitate rather than teach.



Time is a big constraint in military training.  The amount of time available to teach each task is constrained by the POI.  Most course managers are very comfortable in knowing how much time to allocate to ensure that the course standards are met using traditional methods.  A true unconstrained constructivist approach may not allocate the time to fully allow the soldiers to fulfill the task required or produce a measurable outcome.  Until enough data is collected on time requirements training developers will continue to estimate the required POI hours. 



Entry-level soldiers and new lieutenants have limited knowledge of many of the tasks and subjects required of them.  It would be time consuming and frustrating for them to build a learning outcome based on little or no relevant knowledge.  Any design needs to include the entry knowledge level of the soldier.  As an example many NCOs assigned as Small Group Instructors (SGI) have a difficult time facilitating Officer Basic Course (OBC) in small groups.  The new officers do not have the basic military background to truly contribute in a small group interactive learning setting with military subjects.  This results in the NCOs reverting to traditional instructor based methods to ensure all the students receive and understand the instruction.  Now instead of having OBC taking SGI we have traditional instruction conducted in small groups.



To build a critical thinking course, the training developer and instructor must be comfortable in turning over learning to the student.  This causes concerns.  An instructor at the CGSC said:  “These guys (students) just want to sit there, absorb it, and spit it back out since they are more worried about getting a masters degree at night.  They do not want to be involved in learning”.  Most military students are surface learners.  They want to get the information, pass the required test or examination and move on.  Studies conducted in medical schools showed that even medical students just gleam enough information from the material presented to pass the course.  Instructor based training ensures that someone besides the student is responsible for the outcome of training.  Leaders and instructors having the responsibility for training their soldiers is a basic tenet of our military.  The question remains: who is responsible if the student does not learn using a new learning method?  Building upon Army Experiment VI at Fort Leavenworth and the work done with adaptive thinking, would benefit schools more than being concerned with reaching a higher plane of learning.



A common fallacy is that the selection of instructional theory is an all or nothing proposition.  The SAT process can be used to facilitate behaviorism, cognitivism, constructivism or other theories of learning.  Different learning theories may apply to different training or learning problems by applying an appropriate instructional design strategy based on the desired learning outcome.



Techniques and instructional approaches associated with cognitive or constructivist methods can be integrated into current performance based training when and where appropriate.  Techniques such as collaborative group problem solving, context-based learning, and scenario-based problem solving are especially effective instructional activities when the objectives are higher cognitive skills.  When a behaviorists or cognitive approach is used, the SAT process can easily allow the training developers to analyze the training requirement, set training objectives, and develop criterion-referenced evaluations.  Again the constraints on increasing cognitive skills in TRADOC schools is the lack of qualified training developers who can use the entire SAT process to develop proper training.  It is not particularly wise to consider new learning approaches as a replacement for existing training, but rather as a supplement that may support the Army’s desire to elevate a soldier’s ability to learn.

The Army needs to continue to use programs such as the Army Occupational Analysis Program and Warrior-T to gather individual and collective task information for planning future training requirements.  Historically, TRADOC has not fully developed, evaluated, and practiced collective battle staff training as an on-going priority, because collective training is traditionally a unit responsibility.  As new information processes and information flow stress the current staff system, this performance shortfall is becoming apparent.  Only Warrior-T has attempted to capture the requirements for staff operations collective tasks in an emerging digital environment.  This collective task information is critical to job analysis, job design, and TD because many of the emerging job positions in a digital TOC are not yet defined.  Because these jobs are not defined, they cannot be formally trained within a structured school system.  This data collection is an important first step of the SAT or any other training process.  Only when the collective and individual tasks are articulated can the decision-making and problem solving skills be developed or refined.  The question that needs to be constantly asked is: What is the desired outcome of all this digital information?  If the staff needs to plan a hasty attack for example, what essential pieces of information do they need, and how do they obtain this information from the digital systems.  Only after this knowledge of the staff process is gathered can choices be made on how to best train other staffs on similar problems. 

Schools are attempting to move individual students toward a higher plain of cognitive thinking.  Warrior-T and other institutions are working to capture the responsibilities of individual staff officers, yet there is very little being done to train unit staffs.  Recently TRADOC has begun identifying various solutions to improving collective staff functions.  Staff training, like all collective training is a unit responsibility.  Collective staff functions and the staffs are evaluated at training centers such as the National Training Center (NTC), provided feedback at Joint Army Navy Uniform Simulation (JANUS) exercises, and given real world scenarios to solve.  Commanders receive little assistance in building a cohesive staff, and moving the staff functions toward a higher cognitive level. 

In order to better assist commanders, TRADOC should focus on training individuals for staff responsibilities, developing sound staff doctrine, and building realistic exercises and training modules.  Reworking the Pre-Command Course at Fort Leavenworth to an interactive role-playing course instead of a series of lectures is starting to pay positive results in field staff functions.  Individual competencies developed in staff courses such as CAS3 have increased the quality of staff work.

The military conducts decision making in a closed system.  Information is brought to the decision-maker in a standard form, processed by the decision-maker, and then disseminated in a specified format.  This system does not allow freethinking without moving away from doctrinal constraints.  Real parameters, which constrain decision making “outside the box”, are: the principles of war, law of land warfare, and rules of engagement.  As the Army refines decision-making and uses new decision making tools (such as digital information) the doctrinal constraints and parameters will also have to expand.  Adaptive thinking, synthesizing information, and problem solving skills can be trained.  However, only in a school setting can students practice this freethinking because the boundaries can be eliminated without consequences.  The decision outcome in a field environment must remain inside the doctrinal boundaries of the given problem set,  “Thinking inside the box”.  Until the military can identify what it really means by cognitive skills and thinking “outside the box”, it is difficult for any training system or method to improve any perceived training shortfalls.

Research is still on going about cognitive domains and learning strategies by research institutions and universities.  Answers are sought on such questions as: 1) what domains of cognition need improvement for staff officers?  2) Does the military want to increase psychomotor skills or procedural skills for the digitized battlefield, and if so, which are more important?  3) How can we increase decision-making skills, and what kind of decision outcomes are we looking for?  4) What learning strategies can be developed based on cognitive mapping?



It is important that TRADOC continue to exploring new learning theories to train soldiers on the capabilities of new digital systems.  Schools must continue to focus on training basic skills that build an information foundation for further learning, and that can be adapted to newly acquired equipment, unusual situations, and to synthesize solutions.

VII.  SAT RELATIONSHIP TO THE WAR FIGHTING RAPID ACQUISITION
      PROCESS (WRAP).

Throughout the time information was gathered for this white paper, one of the biggest complaints received from training developers in every TRADOC school was, “training was not keeping pace with the rapid acquisition of equipment.”  A second complaint was how equipment and associated training devices were not fielded to the schools first or simultaneously with the field.  For this reason the schools cannot develop and implement appropriate training concurrently with equipment fielding.  Training developers commented, “The real problem is not the changes in equipment and technology, it is the pace at which it is changing.”  Several training developers told us, “they have fielded more equipment and software during the past three years than they did during the past 25-30 years of working at their schools.”  When you look back at the history of the Army this has happened before.

In many TRADOC schools, new equipment and technology is driving the TD process.  Just prior to and during World War I the Machine Gun, Land Mines, Tank, and Airplane were introduced to modern warfare.  Much of this equipment was used for the first time during World War I; and soldiers had little, or no training on the equipment.  Most of the training that was given occurred in units.  It was not until after the war that schools started training personnel.

New training may be developed for a variety of reasons, including future capabilities for DTLOMS.  These are all capability solutions for the Requirements Determinations (RD) process.  Regardless of which outcome best satisfies the desired capability, training will be a part of the solution.  The development of training for new equipment is a very dynamic process.  It must be fully coordinated throughout the entire life of the acquisition process.  Training developers and training managers must ensure TD for new equipment is totally integrated with the management of new equipment acquisition.

When the decision is made to acquire a new piece of equipment it can take from three to thirteen years to progress from concept, through study and approval, to development using the five-stage acquisition model.  This model delineates decision points, activities/phases, and milestones where specific work is accomplished by combat developers and material development personnel.  Once this process starts it is controlled by the Program Manager (PM).  The PM provides centralized, intensive project/program management, and serves as central acquisition management authority for directing and controlling a specific material item or system.  Program managers are additionally responsible for developing the equipment, and all the milestones within each phase.  This part of the process is totally out of the schools’ control.

Because the PMs are in charge and held accountable for the overall equipment production, they are authorized to move certain activities within a given milestone or phase depending on assets available to them.  Many times PMs move activities from one milestone to another due to a lack of funds or other requirements.  Historically, the first activity to get moved is TD, and the development of training devices, such as test equipment and embedded training.  It is here that the link between TD and training starts to breakdown, and complaints from training developers start to rise.

Training developers also say there are often problems when training is developed by a contractor supervised by the PM, and not the proponent school.  A large number of training developers believe the products that a contractor produces are vastly inferior to what the school would develop.  Contractor products are submitted to the school for comment and approval, but often are rejected due to poor analysis, workmanship, development, or for not complying with TR 350-70.  Schools are then told by the PM to either take what the contractor developed, even if it does not meet the their requirements, or redevelop it on their own.  Often the decision to accept the product is made without seeing the training package developed, or the applicability to the equipment or process for which it was designed.  We were told several substantiated stories about contractors submitting various training products for approval by the schools, and following rejection with comments for correction; the contractor disregarded the comments and resubmitted their products for approval without making any changes.  We were told this has happened as many as three or four times.  When schools informed the contractor that no changes had been made, the contractor usually said, “What you see is what you get.”  School developers then talked to the PM who explained that because TD was pushed so far back in the acquisition process it was too late to change anything, and if the schools wanted to change the work submitted, they would have to do it on their time and at their own expense.  When contractors do produce quality products, and where contracting for training is most successful, is when the contractor is co-located with the school’s training developers.

The Commanding General TRADOC appoints a TRADOC System Manager (TSM) for all major pieces of new equipment.  The TSM is responsible for coordinating the combat developer, force developer, user, and trainer efforts during the life cycle management of the piece of equipment or system.  TSMs are also responsible to the branch commandant or proponent commander.  Because TSMs receive no formal training prior to assuming their jobs, they know little or nothing about the TD processes.  How are they to be held accountable?  The PM is allowed to move activities between phases, but because the TSM is not trained in TD, he fails to understand the impact the PM’s decision makes on the school.  Therefore, the proponent commander is not advised, the training developers are not aware of critical changes, and then the system breaks down and becomes inflexible.  Training developers see the PMs and TSMs as not being held accountable for their TD actions and decisions, and a great animosity has developed.

During our 380 interviews, we never spoke to a training developer who was involved in the acquisition process, or any of the associated paperwork that connect training to the new equipment or system.  At most TRADOC Schools the “New Equipment Office”, usually made up of former training developers, does most of the work linking acquisition with the associated training paperwork.  These offices complete and/or provide input for such documents as the Mission Needs Statement (MNS), the Operational Requirements Documents (ORD), and Systems Training Plan (STRAP).  The New Equipment Office is responsible for the initial coordination of training with the school’s Combat Development Office for equipment fielded to the school and the field.  The lack of coordination and information between these two offices and the school’s training developers, results in most of the problems occurring in the new equipment TD process.

During our interviews we found there were three different ways to rapidly acquire equipment, and each causes a separate TD problem.  These methods are the War-fighting Rapid Acquisition Process (WRAP), Commercial Off The Shelf, and “drive by fielding.”

The WRAP is directed at accelerating procurement of systems identified through TRADOC war-fighting experiments as compelling successes that satisfy an urgent need.  When notified that a new piece of equipment or system is being acquired for field use, the training developer begins developing either resident or non-resident training for inclusion with the fielded equipment.  This is usually the easiest for training developers.  Many procedures training developer’s use in the normal Material Acquisition Process (MAP) relate to WRAP.  The WRAP is much more compressed, but the steps remain the same.  Training developers function quite well when they are kept in the loop, know what is coming, and are kept informed.  Although TR 350-70 allows MER development within the SAT process, if management does not inform the training developers about new equipment, they cannot develop these essential requirements.  The problem is somewhat manageable for developers because they know certain steps can be dropped from the SAT process in order to start training on time.  However, in so doing, the developers increase the training effectiveness risk, and lower the training confidence.  The training developers are blamed for poor training, when in fact, training management and the PM created the “no win” situation.

When commercial off-the-shelf equipment is acquired, the time for proper TD is further reduced, and the TD process begins to stretch.  When this occurs the TD reaction time to develop new training and associated products is compressed even faster than WRAP.  In this situation training is usually unavailable when the school receives students and the field receives the equipment.  Very little formal TD paperwork is done during this acquisition process, therefore the training developed is usually thrown together and the confidence is very low.

Another new equipment problem is when the field receives a new piece of equipment (usually experimental) that the school does not have, has not seen, and is not on the fielding plan.  The school is expected to produce resident and non-resident training, but they have no experience with the product, and SMEs are not available.  Examples of equipment are generators, software, tents, major end items, and doctrinal procedures and policies.  Another example is the Army acquires software driven equipment, but updated software is issued without notice, directly to the users, and not to the school.

The last form of rapid acquisition is what training developers call “drive-by fielding”.  Individual units, and in some cases TRADOC and DA, decide to acquire a new piece of equipment, adopt new doctrine, or stand up a new organizational structure.  The decision can be based on a valid on-the-spot need or perceived need to meet a unit training or mission requirement, but without conducting any needs assessment.  The “I-Brigade” is an example of drive by fielding which has resulted in several proponent schools being set back about a year in their training and doctrine development efforts, and have had to put many important projects on hold.  All this occurred because the I-Brigade became the number one project.  Many training developers said “I had to put everything on hold because my entire work force was working on I-Brigade stuff.  And because of this effort the rest of the Army must wait.”  The “drive-by fielding “ process of acquisition is without a doubt the most frustrating.

VIII.  ENHANCEMENTS TO IMPROVE PERFORMANCE
This section contains several recommendations to the SAT process for improving soldier and leader training.  In general, we recommend TRADOC transition from focusing on training to a clear focus on performance.

When TRADOC released TR 350-100-1 in 1968, it set the standard in military training.  Then called the Systems Engineering of Training, the regulation set forth requirements for TD.  Many subsequent evolutions and improvements to the original model resulted in the current TR 350-70.  Although TR 350-70 is adequate for current TD, recent trends in the high technology and corporate training programs suggest that future TD must move beyond training to “job performance enhancement.”

Even though TR 350-70 includes references to alternative methods for performance enhancement, the emphasis is still primarily on training.  We recommend TR 350-70 be modified to place more emphasis on alternative methods of improving job performance.  In accordance with TR 350-70, analysis should separate areas of job performance that would be best improved by alternatives to training.  We believe this section should be expanded and given additional emphasis and guidance.

A specific staff or office within each TRADOC school should be charged with conducting a careful review of alternatives to training before a performance deficiency is assumed to be a training requirement.  These alternatives should include job design, job performance aids, and electronic performance support systems.
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The ROI implications for training alternatives can 

be dramatic.  The life-cycle cost of a training program can be many times higher than the life-cycle cost for training alternatives.  Development of job performance aids, embedded training, and electronic performance support systems requires an initial investment, but the recurring costs of maintenance are usually less than the costs of traditional instruction and updating training materials.

Because soldiers require knowledge and information on a variety of changing tasks (e.g. Nuclear, Biological and Chemical (NBC)), they must continually receive performance sustainment, enhancement, and refresher training.  Because proponents of these tasks may not be located within the school of the soldiers’ Military Occupational Specialty (MOS), alternatives must be designed to coordinate development and reduce conflict.  The MOS proponent should understand the total impact of alternatives to training throughout MOS.

The most significant feature distinguishing the SAT process from traditional, commonly practiced training procedures is systematic evaluation and revision.  However, all the data we have collected suggests that the SAT evaluation phase is the most likely to be bypassed.  Good instructional designers fully expect to identify weaknesses in their instructional programs.  These weaknesses are identified during initial validation and throughout the life of the course and immediately corrected.

Our inference from the interviews and surveys conducted, it that a perception exists among school training staffs that the SAT evaluation function evaluates people rather than courses and courseware.  Training staffs fear being evaluated and being associated with “unsuccessful” courses.  Therefore, only student reactions are evaluated.  Unfortunately, student reactions, rather than student performance, are used to change courses.  Instructors and developers who react strongly to student comments are likely to revise a part of the course that is perfectly valid.  In the absence of good performance data, they will not know the difference.

Course and courseware evaluations must be decriminalized.  However, the best method for doing that has not been worked out, and is beyond the scope of this task order, but until competent, objective evaluations are conducted, training programs and other performance improvement issues will not improve.

The historic practice of bracketing in the call for fire illustrates the necessity of tryout and revision.  Battery commanders are not judged by the proportion of their first round hits, but the final “fire for effect” after adjustment.  Only when adding or subtracting from training programs based on evaluation results is widely implemented, a true benefit from assessment will not be realized.  If the forward observer cannot or does not report the location of the bracketing rounds, fire for effect will in fact not be effective, but random, and extremely dangerous.  We do not what random and potentially dangerous training for our soldiers.

Finally, two critical functions must be enabled: QC — the comparison of results to plans, and QA — fitness for the intended use.  These functions must become routine and free from attribution.

Our results indicate a critical need to establish new and acceptable QC and QA procedures.  Many training developers indicated they couldn’t do the QA function due to a lack of Temporary Duty (TDY) funds to unit visits.  However, unit visits should not be necessary in the electronic age.  First, it is too expensive, and second, the units do not have time to host additional visitors.  Proponent schools should use the Internet to solicit training effectiveness information.

Both the QC and QA functions must be unemotional and non-threatening, and combined with a more intense focus on needs assessment.

These recommendations have the capability of making substantial gains in performance.

IX.
SYSTEM APPROACH TO PERFORMANCE
Since its inception, TRADOC’s conduct of training and ability to design and develop training and training products, has been a cornerstone of the Army’s success.  The SAT process is used throughout TRADOC for development of training and training products.  The SAT process uses the five-phase Analyze (or Assess), Design, Develop, Implement (or Instruct), and Evaluate (ADDIE) model from the Instructional Systems Development (ISD).  However, what the current ADDIE model is missing is a separate “Assessment phase.”  Assessment is that part of the process that tells us in what direction we should proceed.  It actually serves as “front end alignment” to better assure that training and performance improvement will add value to missions and National Defense.  Without the Assessment phase, TRADOC and schools risk development interventions, such as training that will meet all objectives but will not result in meeting unit, Army, and National objectives.

A primary tool for this front-end alignment is needs assessment.  Needs assessment identify gaps-in-results so cost-effective training and performance improvement processes are properly selected and justified.

Conducting a proper needs assessment allows cognizant operations to identify whether there is a valid training requirement to correct a performance deficiency.  A properly conducted needs assessment should provide one or a combination of the following: identify possible non-training solutions to a given performance problem, identify possible training solutions to identified unit and/or individual task performance deficiencies, identify possible requirement to improve training efficiency and effectiveness in current products (either training or training products), identify the requirement to develop new training as a solution to a performance problem, identify what changes must be first made to the performance system in which individual performance improvement will contribute, or do nothing.

Historically, the Analysis phase in ISD referred only to a job analysis or other means of identifying job content from which tasks could be selected for training.  This phase is required to define the content of most performance solutions including training, Interactive Electronic Technical Manuals, job aids, embedded training, etc.

One of the biggest problems that must be corrected within TR 350-70 is the wording of “Needs Analysis”.  Part IV of TR 350-70, calls this process “Needs Analysis.”  Therefore, when training developers think of the Analysis phase of the SAT process they put “Needs Analysis” right in with all the other steps.  The Analysis phase listed in TR 350-70, Part VI refers to the SAT Analysis phase and not “Needs Assessment.”

Training developers we interviewed said when you put the needs analysis in with the other parts of the Analysis phase; training is always selected to correct a performance problem.  “Sometimes training is not the answer; doing nothing is a solution.”  Or sometimes job redesign might be more cost-effective.  At any rate, solutions should be linked to needs and associated problems so as not to waste the time of soldiers and performance improvement specialists.  Therefore, we recommend the terminology in TR 350-70 be changed from “Needs Analysis” to “Needs Assessment” and be considered a totally separate training management function, yet a linked phase of the SAT process.  This would change the current ADDIE model to the Assessment, Analysis, Design, Development, and Implementation (AADDI) model.
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The newly proposed AADDI model would make the following changes.  The first “A” would stand for Assessment or Needs Assessment.  This is where we propose taking the Needs Analysis out of the current Analysis phase in the SAT process and renaming it “Needs Assessment” or just “Assessment”.  In the TR 350-70, Needs Analysis is in a separate chapter from the other forms of Analysis, but in the field they are all grouped together.  If Needs Assessment is conducted during the Analysis phase the assumption is that training or training products is always the solution.  This is not always correct.  Needs assessment is the formal process of identifying needs as gaps between current and desired results, figure 13.  In many cases “needs” are confused with “wants” thus setting the stage for developing and delivering training and products that do nothing to meet the actual needs, and thus never close the gap.  During the Assessment phase management decides and prioritizes one of three possible solutions to bridging the perceived gap between “what is and what is needed”.  Those three possible solutions are; produce a product to bridge the gap, produce training to bridge the gap or do nothing to bridge the gap.  Prioritizing the need based on the cost to meet the need versus the cost for ignoring it, will aid management in the decision process.  Before selecting          Figure 13
any intervention (be it training, training products, or doing nothing) a needs assessment should be conducted.  It provides the basic data for assuring that solutions, once selected, deliver desired results and performance is enhanced.  Practical and sensible needs assessments are pragmatic, and will allow TRADOC and the Army to define and achieve success through better soldier performance.

The new proposed System Approach to Performance (SAP) model AADDI with Assessment would still keep A – Analysis, D – Design, D – Development, and I – Implementation.

The E for Evaluation would be removed and renamed QC and QA, and would take on a more expanded role in evaluating performance and performance products.

Now is the time to continuously improve what TRADOC does and define the requirements for the future of TD for a twenty-first century Army.

Figure 14 shows the two models “What Is – SAT and What Should Be – SAP.”  The “What Is – SAT” model is what is currently being used for TD within TRADOC and the “What Should Be – SAP” is the recommended TD model.  The SAP model will allow training developers to consider “Needs Assessment” prior to developing any training or other solutions to the defined performance discrepancy.  The model shows several components, which have a direct affect on either the SAT OR SAP models.  [image: image15.wmf]Product 1
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The first is National Defense and the second is the TRADOC framework.

Figure 14

National Defense is the overall “driver” for all training and performance improvement that TRADOC does.  Overcoming or neutralizing an enemy threat and eliminating conflict or maintaining peace and order in areas that threatens our National interests are the result of effective soldiers.

The second component is the force fields influencing TRADOC.  Training in TRADOC is influenced by a variety of different factors or “force fields”, because it does not operate in a vacuum, but rather has a number of interrelated influences.  These influences include Society, the World Situation, Congress, the Commander in Chief, Global Commitments, DOD, DA, Army Missions, Active Army, Active Guard/Reserves, Resources, and the Budget.  These force fields “drive” what TRADOC does, produces, and delivers in order to meet the requirements placed upon it, and to achieve National Defense.

What TRADOC is able to accomplish is affected by these force fields. By assuring that all of the “drivers” integrate they should share the same National/Defense/Security purpose.  When the shared purposes are not formally included in all decisions, the probabilities of being able to actually “fight and win” are reduced.

The third component is two frameworks for TRADOC to use.  The current - "What Is” frame, based on the SAT process that is training based and – “What Should Be” frame, based on the SAP process that is based on performance. 

The shift in focus from the means of training to a focus on the results of an effective soldier is vital.  More than semantics, this shift is fundamental to future TRADOC success, and for the “owners” of Army effectiveness securing the National Defense and survival for our citizens.

What Is the TRADOC framework:  The ADDIE model – the basis for the SAT – has the components of Analysis, Design, Development, Implementation and Evaluation, which is the model defined in TR 350-70.  It has served us well, but now can (and should be) replaced, improved, and extended by a more responsive and cost-effective framework.  The current model should be retained and used as the foundation for adding a new framework.

What Should Be the TRADOC framework:  Building on what is known in the private sector and from research, we suggest a modified enhanced ADDIE model, the AADDI, which includes a formal before-training function of Assessment and better transforms current evaluation procedures as QC and QA.

The advantages of this new-realities framework are many.  They include a shift from a “trained soldier” to an “effective soldier”, use of performance feedback for improving and not for blaming, and assuring that concurrent development of training and other performance alternatives will be successful.

X.  ISSUES AND RECOMMANDATIONS:

ISSUE:  Senior training leaders and managers are not trained to perform their jobs.

DISCUSSION:  From our interviews and data, we found most senior training leaders and managers working in TRADOC (the majority being “green suiters”) have not received formal, relevant job training.

RECOMMENDATION:  Implement a new TRADOC policy requiring all senior training leaders (military and civilian) attend at a minimum the following specific training courses:  ITC, SAT Basic course, TRADOC Middle Managers and TRADOC Senior Training Managers Course before assuming their duties.  These training courses would form a mandatory Pre-Training Managers Course requirement similar to the Pre-Command Course for Tactical and Training Commanders.

ISSUE:  All appropriate documents should be changed when training is modified.

DISCUSSION:  Training is most often modified in the Implementation phase.  However, after the fix is applied, the appropriate training documents are not completed reflecting the modifications.

RECOMMENDATION:  Each school establish a policy directing that whenever training is modified (within any SAT phase) it must be justified using a Needs Analysis/Assessment, and approved by a “Red Team or TD Team”.

ISSUE:  Schools do not currently have a “Red Team or TD Team” concept for reviewing and approval of proposed TD modifications.  This process should apply to development of new and modified training and training materials.

DISCUSSION:  A “Red Team or TD Team” is a representative group of stakeholders.  Stakeholders are people who have a vested interest in the training or training products.  They are training developers, middle managers, and instructors who review the inputs and outputs of each SAT phase and compare the results to the original intent.

A “Red Team or TD Team” has two principal benefits.  First, it serves as a counterbalance to the unrealistic demands of new commanders who want to implement changes based on their own desires.  We heard numerous stories about adding or removing hours of training because the “commander” thought it was a good idea.  But the good idea was based solely on his or her recent experiences or personal agenda.

Second, a “Red Team or TD Team” provides QC feedback and critique of work accomplished by SAT process teams.  The QC function is difficult to implement by other methods.  We believe each phase or function of the SAT process is subject to “Red Team” review and approval.

RECOMMENDATION:  Establish a policy requiring each school to establish “Red Teams or TD Teams”.  These teams would review and approve all modifications to current training and training products, and the creation of any new training.

ISSUE:  Currently TR 350-70 depicts the SAT process as a cone shaped triangle with the five phases of SAT placed one on top of another.  This is not the way it currently works for most training developers in the field.

DISCUSSION:  From discussions with many training developers we are convinced the SAT process is really not cone shaped as depicted in TR 350-70, but rather more of a lateral “slinky”.

RECOMMENDATION:  Integrate the “slinky” process, explanation, and design picture into TR 350-70.

ISSUE:  Training leaders and managers at every school are taking training effectiveness risks.

DISCUSSION:  All schools are taking training effectiveness risks, and all risks have consequences.  The risks being taken directly affects confidence in training.  Risk taking should be minimized, and leaders and managers must understand the affect their decisions have on the TD process.

RECOMMENDATION:  Explain training effectiveness risk and the resultant consequencesin the executive summary of TR 350-70.

The regulation should discuss risk taking and the consequences it has on training.  Additionally, TR 350-70 should adopt the “Risk/Confidence Model” by incorporating it into the regulation and executive summary.

ISSUE:  Should all TRADOC schools implement a process designed to stimulate cognitive learning in all courses.  The intent of using cognitive learning is to raise students to a higher level of learning and critical thinking.

DISCUSSION:  This question does not have a “cookie cutter” solution, but must be answered by each school.  A primary question is, where do you stop teaching the “Science of War” - the psychomotor skills, and begin teaching the “Art of War” - the cognitive skills?  The answer is dependent on the school and the individual course taught.  One senior training developer stated, “80% of the courses we develop in our school, whether they are resident or non-resident are psychomotor courses.  Why would I ever consider converting them to something else?  For the other 20% we are attempting to do just that.”  Many schools are doing a great job producing courses that create and stimulate higher levels of learning and thinking.  But based on resources and time, they have been very selective about what should be converted.  These schools have also examined who would make the changes within their TD departments, because not all training developers have the skills and knowledge to develop such courses.

Two problems are encountered when schools convert a course to one in which greater thinking and analytical skills are involved:  the design of the course and the knowledge base of the instructors.  Courses chosen must be re-designed and developed, and the instructors will require retraining to facilitate this form of learning.  This shift is similar to the conversion of the old Officers Advanced Course to SGI.  The War College, Command and General Staff College (CGSC), and to some extent the Sergeant Majors Academy are doing this quite well.  There are reasons for this success.  One is, they have been doing it for a long time, another is they have instructors who have a vast knowledge base to draw from, and finally, because of this their comfort and confidence levels are much higher.

Each school is carefully selecting which courses should have higher learning and thinking level applied.

RECOMMENDATION:  Each school establish a “Red Team or TD Team”, to review all courses for potential higher learning and thinking redesign, and implement changes where appropriate.

ISSUE:  The lack of professional training for training developers is a problem throughout TRADOC schools.

DISCUSSION:  The level of training and professional development for training developers declines from fair to nonexistent.  This causes serious problems when developing training and training products.  A few schools have established policies for training and professional development.  These schools provide training developers the opportunity to gain advanced skills in the latest TD techniques, devices and programs.  Developers are allowed and encouraged to attend on post university and contractor courses, or go off post to attend university courses.  Because the courses taken relate to their job, they increase the developer’s on-the-job skills, ability, and knowledge, for current and future training projects.  We found many training developers were continuing their education on their own time, and some were completing Master’s Degrees in fields related to TD.  We observed the best TD and more motivated personnel at the schools providing opportunity for increased training and education.

Only a few schools provide increased educational opportunities for developers; the majority of TRADOC schools do not.  For the most part developers were receiving the minimum standard training.  Most saw a need, and wanted additional training, but the “bureaucracy” was too much.

Intern training in TRADOC schools ranges from very good to haphazard.  Schools with intern programs provided training to the interns, but no one else.  Some schools have a solid program of continuous classes and work experiences.  At other schools, interns are rotated through several departments with the burden of training left with their supervisors.  Usually the training offered is seen as a stopgap measure to fill specific short-term training gaps.

RECOMMENDATION:  Implement a comprehensive study at each TRADOC proponent school to determine the initial and continuing education policies for training developers.  Leverage the good ideas and courses, and develop a better career progression for TD personnel.  Ensure all TD personnel receive up-to-date and relevant training and education relevant to their job requirements.  Much of this information could be posted on the DCST Web page, and the individual school’s web pages.

ISSUE:  Change Needs Analysis to Assessment or Needs Assessment

DISCUSSION:  Needs Analysis is associated with the Analysis phase of the SAT process.  Training Developers have a tendency to lump this analysis with SAT Analysis, even though it is actually a different step all together.

RECOMMENDATION:  Change the wording from Needs Analysis to Assessment or Needs Assessment.

ISSUE:  The declining number of qualified civilian TD personnel within the TD work force.

DISCUSSION:  With the current average age (55.8 years) of the civilian work force, most training developers are scheduled to retire in three to five years.  Training management is not hiring or training anyone to take the place of retiring training developers.  One way to counter this is to establish strong, realistic, proponent based intern programs.  Each school intern program would act as a farm team for replacements at that school.  Because each school would develop their own training developers, the interns would be highly familiar with what the school needs and wants.  Most schools that currently train interns don’t get to keep the ones they train.  Interns interviewed said all they do is move from office to office filling gaps, and not really learning the right way to do their job.  They all want more structure in the program.  The Army and TRADOC must explore better ways to recruit younger training developers.

RECOMMENDATION:  Establish prescriptive minimum qualification guidelines in TR 350-70 for staff and faculty training and professional development, as well as establish guidelines, oversight, and minimum acceptable standards.  Schools should report periodically (quarterly) on the training status of all TD personnel assigned.  Additionally, TRADOC should closely monitor the TD intern programs being conducted at proponent schools.

ISSUE:  Too many Minimum Essential Requirements listed throughout TR 350-70.

DISCUSSION:  One of the biggest complaints we heard from training developers was TRADOC needs to establish a list of MER short cuts that make it easier to develop or modify training.  Currently TR 350-70 lists MERs in the “Outputs” section, a section used to shorten the TD process where appropriate, but lists over 100 MERs, not including the associated sub-tasks.  It is conceivable to have over 150 MERs and associated tasks when developing or modifying training.  This list could be easily reduced by 70 percent, thus making the remaining MERs more meaningful and manageable.

RECOMMENDATION:  Reduce the MERs to a bare minimum of 25 to 35.  Then create a matrix in TR 350-70 listing them and the corresponding SAT phases.

ISSUE:  Military personnel assigned to schools often receive minimal or no TD training.

DISCUSSION:  Most military personnel assigned as training developers assume their duties knowing nothing or very little about TD.  Schools try to assign all incoming military personnel to instructor positions.  When new personnel arrive they are given an ITC and occasionally a SAT Basic course.  After teaching several months, they are rotated into a TD job for which they have not received appropriate training.

RECOMMENDATION:  Establish a mandatory training program for all military personnel assigned as training developers.  At a minimum, the program should include the SAT Basic Course, the Middle Managers Course, ASAT Course, and any other proponent specific course as necessary.  All these courses should be completed before new personnel begin any TD work.

ISSUE:  Personnel in the Acquisition process (PM, TSM, and Combat Developer) are not trained in the SAT process.

DISCUSSION:  Program Managers and TSMs receive no formal training in TD, the SAT process, and TR 350-70.  This lack of training results in them not understanding the importance of TD and how it fits into the RD process.  Therefore, when they move a training window from one milestone to another, they have no idea of the consequences this will have at the school and in the field.  The problem is compounded when it comes to WRAP, Commercial-Off-The-Shelf items, and experimental items.

RECOMMENADATION:  Establish mandatory SAT training requirements for PMs and TSMs.

ISSUE: The term “digital task” is used throughout the Army and TRADOC schools as a substitute for any task related to digital technology.

DISCUSSION:  The term “digital task” is being used imply a new type of task stemming from digital equipment and requiring different types of training.  This is simply untrue.  During our interviews, few training developers could tell us the difference between a “digital task” and a common or analog based task.  The basic task statement for “digital tasks” has not changed.  The outcome of “Write an operations order” in a digitized TOC is still the same task as always; an operations order is completed, the standard is met, but the performance measures and have been enhanced with digital equipment.  What has changed are the conditions, standards, and performance steps dealing specifically with the digital equipment tasks.  The differences may be in the speed needed to process information, how the information is formatted, (digital instead of phonetic for example), and the performance steps and measures.  The operator task for a new piece of digital hardware or process may be a new task, but it is only a new task, not a “digital task”.

RECOMMENDATION:  Continue building the library of tasks that result from the introduction of new hardware.  Continue to build on the work completed, and that will be completed at Warrior T to define and shape the digital force.  However, do not use the term “digital task” to denote or define any current or new task.

ISSUE:  There exists much ambiguity about what cognitive skills are required for future combat operations.

DISCUSSION:  There has been much discussion on whether the cognitive skills of soldiers should be raised, although no one has really defined what cognitive skills need to be improved.  Even though a considerable amount of research is being conducted in the area of cognitive improvements, knowledge adaptability, and problem solving, it would be premature to attempt to apply these theories uniformly throughout TRADOC.

RECOMMENDATION:  Further define what cognitive skills are required in the future, and continue funding research efforts to improve the adaptability of knowledge and cognitive skills.

ISSUE:  Establish a TD Warrant Officer (WO) specialty.

DISCUSSION:  There is a shortage of qualified training developers, especially military training developers.  Establishing such a path would establish a cadre of professional TD warrant officers.  These selected warrant officers would be trained specifically in TD and TD management, and receive assignment throughout TRADOC.  Having career military TD personnel would be advantageous for TRADOC and the Army.

RECOMMENDATION:  Establish a new WO TD career field.

ISSUE:  Students who receive training through TASS are not trained to standard.

DISCUSSION:  Personnel were interviewed who are involved in converting resident courses to courses taught in TASS.  They admitted the Guard and Reserve students trained under this system are not trained to the same standard as students trained in a resident active Army course.  There is insufficient time under TASS guidelines to train all the tasks required to fully qualify a soldier for a given MOS.

The schools have tried to separate training according to the soldier’s unit type.  Under this policy, soldiers are trained on all common tasks, then on the specific tasks that apply to their type unit.  This produces a soldier fully unit qualified, but not fully MOS qualified.  An example is a 41-week resident signal course taught at Fort Gordon.  The course in taught in three parts:  common core, echelons above corps, and division tactical communications.  Soldiers receive the common core, and one of the other two parts based on their unit of assignment.  Because of time constraints, the soldier is only partially MOS qualified.  Only if soldiers are mobilized will they receive training on the omitted portion of the course, and only then become fully MOS qualified.

RECOMMENDATION:  Establish written guidelines in TR 350-70 formalizing this currently informal policy, and thereby eliminate the requirement for schools to request an exception to policy.

ISSUE:  The function and ability to adequately evaluate training no longer exist in TRADOC.

DISCUSSION:  The DOES office, which formally conducted evaluations, was disbanded due to school downsizing and restructuring.  According to TR 350-70 “The DOES (or functional equivalent organization) is the “evaluator” of the Army’s TD process, instructors, training institutions, as well as training and training programs and products.”  Most installations have either eliminated the DOES, transferred the function to another office or functionally equivalent organization or directorate.  These organizations or directorates do not have sufficient staff to do the required evaluation, nor do the personnel assigned have the expertise.  Therefore, all required evaluations are not being conducted, and those conducted are not always performed properly.

RECOMMENDATION:  Reestablish the DOES office and mission at each school, and provide directorate level manning.  During the period of research for this report, TRADOC allocated positions to each school to reestablish the DOES office, however only one of the two required positions will be approved.

ISSUE:  The current level of SAT training provided is insufficient.  This is true throughout TRADOC.

DISCUSSION:  The most critical shortfall in TD is that training developers lack understanding of the SAT process.  Most newly assigned personnel do not receive any SAT training other than a brief overview in ITC.  Those who do attend the current SAT Basic Course report that it is inadequate.

Only a few of the installations are teaching more than the basic SAT course, and most of the civilian personnel have not had an updated SAT course in many years.  There exists a need to teach each of the SAT phases in more job-based detail.

RECOMMENDATION:  Rewrite the SAT Basic Course and include job-based, realistic, and detailed instruction on all phases of the process.  Additionally, each school should require that all assigned training personnel take the SAT course prior to performing any TD.

ISSUE:  Increase the number of allocated TD courses at each school.

DISCUSSION:  If TRADOC expects sufficient numbers of trained training developers in the future, the number of classes allocated to each school must increase to meet the training load.  Currently the TRADOC Senior Managers Course is taught only twice each year, and the TRADOC Middle Managers Course only eight times.  This is insufficient to accommodate the number of newly assigned TD personnel, and does not consider an additional requirement to train PMs, TSMs, and other acquisition personnel.  Even though a verifiable need exits, there is currently no sustainment or update training for current training developers.

RECOMMENDATION:  Teach at least one Middle Managers course per month, and at least six Senior Managers courses per year.  Additional courses could be taught at a given school or installation on an as needed basis.

ISSUE:  Has DL and IMI implementation resulted in an increased or decreased ROI, based on the same level of training effectiveness?

DISCUSSION:  A Reserve training NCO said, “I used to pay for one instructor to come to my site, now I have to pay for five students to go to a DL site.  I am spending more than before.”  The constant requirement to update DL and IMI products (which is more expensive than traditional training materials) may not be cost effective, when considering the pace of new equipment acquisition, software updates, and doctrinal changes.  The perception is that many DL and IMI products are being produced not to enhance training, but because funds are available.

RECOMMENDATION:  Conduct an objective analysis to determine whether DL and IMI more effectively train soldiers, and at the same time provides a better ROI.  The analysis must examine different training products (paper, CD-ROM, web based, etc) to determine if DL and IMI training is efficient and effective for the student, and cheaper, or at least not more expensive for the school and using units.

ISSUE:  The TRADOC TD Intern program is not providing sufficient numbers of replacement personnel.

DISCUSSION:   There are only a few schools currently training TD interns.  Most are having a difficult time recruiting quality, recent college graduates.  The low starting pay of a GS 7 is not competitive with salaries in the private sector of up to $10,000 a year more.  Potential candidates often decline employment when they learn employment often requires them to move to a training location at their expense.  Often a second move is required after completion of training.  Additionally, the term intern has a negative impact on applicants since it denotes someone who is not a full-fledged employee, receives lower pay, and may be terminated without cause.  The intern program offers a great opportunity to develop the next generation of TD personnel, and replace retirements in the TD workforce.  Current employees, who went through the program at the start of their careers, had only praise for the preparation it gave them.

RECOMMENDATION:  Increase the starting grade level for training developers from GS 7 to a minimum GS 9 and include bonus incentives.  Overcome the statement, “Why come in as a GS 7 intern if I am fully qualified by education and experience to be a GS 11”.  Change the term Intern to TD Management Trainee.  Cut down on moves by matching training location with assignment location when possible, and pay for the initial move on a time served system - moving expenses would not have to be repaid if the person finished the program and completed two year of service.

ISSUE:  Developing DL and IMI products.

DISCUSSION:  There is a perception that no centralized plan exists for DL and IMI development.  Many training developers feel that the lack of an IMI development plan is causing IMI efforts to be piecemeal.  Only a few schools are doing a good job of planning their IMI efforts.  Often IMI money is not used for products that have a large payoff, have a large target population, and are not subject to frequent change.  Examples are tactics, basic lifesaving, and marksmanship tasks.  Training developers commented that schools are dependent on “grantsmanship” to petition for IMI funds, which results in haphazard courseware development.  Since schools are in competition for IMI dollars, most of the good DL and IMI ideas and lessons learned are not readily shared.  This parochialism results in duplication of effort, wasted time, and wasted money when schools are working on similar products.  An example is the excellent Armor Captain’s Career Course (CCC).  The course is on-line and operational, but is not being used by other schools as a blueprint for similar courses.

Many training developers are concerned that up front funds were given to their schools for IMI development, but no funds are budgeted for updating and maintaining the products.  At every school we heard: “The school must now pay to sustain IMI products out of internal funds.  If this sustainment effort is not done all of the sunken costs would be totally lost”.  Civilian staff members in the training departments are not prepared to develop IMI and DL products, which results in much of the work going to civilian contractors.  Due to current contracting rules, the contractor that develops the initial material is often not the same one who updates the material.  This results in even more time delays in making revised material available to students.

When paper based lesson plans and supporting training products were used, training developers had enough time and resources available in each SAT phase to allow for lesson plan changes.  A good instructor, talking around the errors in the lesson plan, supporting slides, and other training support products could correct any product deficiency noted during the Implementation phase.  There is no such opportunity to correct errors with DL and IMI products.  Distance Learning and IMI products must be near perfect since there is no, or limited instructor interaction, to correct deficiencies.  If only one product used in the Implementation phase is flawed, the student may question the validity of all the material, and the training may be made ineffective.  The lead-time required for producing a solid IMI product is often double or triple the time and cost of developing conventional classroom instruction.  New equipment acquisition, software updates, and training requirements change rapidly and often.  At many schools, new software drops are occurring every six months.  This requires continual change to existing DL and IMI products.  These constant and unavoidable changes result in many IMI products being out dated soon after they are produced.  Since incremental changes are often not possible in IMI products, the entire product requires reworking, which of course results in additional expenditure of time and money.

RECOMMENDATIONS:  Conduct a needs assessment prior to converting instruction to DL and/or IMI.  This assessment will help determine if conversion is actually required, if another media is more effective, or if the current media is best.  Once agreement is reached on a solution, a cost model should be developed.  The model should include total life cycle expenditures of the IMI product, including initial cost of producing the product, sustainment cost, and revision requirements.

ISSUE:  During the time this paper was being written, the Training Development and Analysis Activity (TDAA), within the TRADOC DCST, made several changes correcting some of the deficiencies and issues previously noted.

DISCUSSION:  The TDAA has begun writing “How To” pamphlets that better explain the TD process, and provide useful examples and “boiler plates” for field reference and application.  The TDAA Internet “Homepage” has also been improved; however, further development is required.  Currently, the TDAA Homepage is not well advertised, so training developers don’t know of its existence, and there is not a section for obtaining and spreading good ideas throughout TRADOC. 

RECOMMENDATION:  Further development of the “How To” pamphlets by TDAA, and modification of TR 350-70 to reference the pamphlets, should be a priority.  The TR 350-70 requires rewriting to create a smaller, more regulatory document.  Concurrently, TDAA must develop the pamphlets that give the specific “how to” for TD.  Finally, the TDAA Homepage must be advertised, maintained, and improved by adding a section for training developers to post their good ideas for use at all proponent schools. 

ISSUE:  As the Army and TRADOC enter a new century, we may have to alter the way we approach TD and the SAT process.  All previous issues and recommendations in this paper have suggested ways to improve the current TD and SAT processes.  The following is an alternate method for TD that shifts the emphasis away from training and places it on performance.  The proposed alternate to SAT is the Performance Model.

DISCUSSION:  In the 1980s a new systems concept emerged that was the logical next step in the continuing evolution of training thought and practice.  This new concept is called “strategic benchmarking” or “concurrent design and engineering.”  The critical feature is that input is solicited from all legitimate stakeholders when training design is initiated.  A stakeholder is a person who has a legitimate claim to some part of the training or TD process for a given course.  Stakeholders, who participate in the TD process from the beginning, have a greater feeling of ownership in the entire project.  Many schools are using this procedure, and are doing quite well.  Because there is a shortage of training developers, one person may be a stakeholder in several different projects.

The revolutionary concept of strategic benchmarking was applied by the Ford Motor Company to create the new, class-dominating Ford Taurus.  Other companies had previously used the process on a smaller scale, but Ford was the first large corporation to realize a major breakthrough by implementing the process.

Now is the time to implement the next generation of SAT.  The Performance Model places the focus on performance, not training; and combines into one step the three SAT phases currently combined in the field:  Design, Development, and Implementation.  As with SAT, the first step of the Performance Model is Needs Analysis (Needs Assessment).  This step is conducted to determine if training or training products are the solution to the observed or perceived performance deficiency.

The Performance Model has five phases with specific outputs (products) that all function with continuous interaction and feedback.  The five steps are Analyze Content, Define Performance Requirements, Develop Outcome Measures; Design, Develop, and Implement, and Establish Control.  All phases feed into and out of, and function within the dynamic environment of Concurrent Feedback and Interaction.  

Figure 15 illustrates this relationship.

There are two fundamental differences between the Performance Model and the traditional SAT model.  The first is utilization of a cross-functional team that includes representatives of the major stakeholders.  This cross-functional team is involved in determining the shareholders and course content in Analyzing the Content Phase (figure 15, block 1), and the Define Performance Requirements Phase (figure 15, block 2), where environment and performance requirements are detailed.  

Figure 15

The current SAT model is a sequential process where end-users are not involved in developing the specifications or content of the course.  The second major difference is the interaction and input of the cross-functional team of stakeholders.  Even though the Performance Model addresses all system functions simultaneously, this does not mean the stakeholders are equally involved in all functions from the onset.  A stakeholder may participate in one area more than another, but all stakeholders have input into each phase.

Design is probably the most misunderstood feature of any developmental approach.  Effective design requires a combination of knowledge and skill creatively applied to solve performance problems.  In most ISD models, design is reduced to writing behavioral objectives and test items.  These functions barely scratch the surface of design.

Effective design provides a blueprint for converting “what is” to “what should be”, and is not simply a matter of converting previously defined course content to another format.  Designers must interpret operational data, understand the relationship between operational data and performance, and integrate both into the performance design.  The designer must also consider field requirements, the gap between current proficiency and the desired performance, and then develop feasible options to close the gap.  Sometimes the gap can be closed through individual or unit training, more often, new processes are required.  New processes often translate into new kinds of soldier behavior necessary to close the performance gap.

Performance requirements are generated by gaps between current proficiency and desired performance.  The questions are:  What must we do to win?  How well is our equipment meeting its performance capabilities?  What performance improvements would really contribute to mission accomplishment?  Defining performance requirements is hard, frustrating work.  It forces training developers to focus on high priority results, not the nice to have processes.

Designers should approach proficiency gap problems of this kind by setting a goal of improving performance and reducing costs, not just worrying about standards.  Meeting a standard is the means through which we achieve and increase performance.  There are many examples of simulators and simulation contributing to increased performance.  However, designers have always faced opposition when they first propose reducing time on the actual equipment.

After performance requirements are established, key performance measures are developed and approved.  Throughout this entire process it is the cross-functional team of stakeholders that oversee, provides guidance, and approves recommendations.  The same cross-functional team identifies potential problems with performance requirements or how they are measured, and conducts critical analysis of proposed changes in course design and methodology.  In concurrent design, stakeholders must commit to decisions reached throughout the process.  Sponsors legitimize the activity and allocate resources; therefore, their support must be maintained.

Probably the most difficult task for the TD manager is maintaining sponsor support.  Many new commanders feel they must really make things happen during their tour.  However, for training commanders this often leads to unwise changes and cancellation of well-designed programs.  A careful review of essential ISD competencies will reveal much more than simply developing training courses.

RECOMMENDATION:  Change the focus of TD from “developing for training” to “developing for performance, and adopt the Performance Model for course development.

OBSERVATIONS AND UNRESOLVED ISSUES:

ISSUE:  Instructor Contact Hours (ICH):

a. should be determined for DL instructors.

b. are not given for remedial training.

c. should be given for administrative hours/time.

ISSUE:  Evaluate the effectiveness of training in units to determine ROI of school training.

ISSUE:  Reinstate the “Old School Models”.

ISSUE:  Develop a procedure and standard for measuring training effectiveness, not just graduation rates.

ISSUE:  There is no incentive (financial or otherwise) for making training more efficient.

ISSUE:  Government contractors do not use or follow TR 350-70.

ISSUE:  Training developers must work closely with combat developers as the equipment and training related product statements of work (SOW) are written.

ISSUE:  Is task-based training needed in a true learning environment?

ISSUE:  Determine what cognitive skills are needed for the digital battlefield.

ISSUE:  Many schools are not conducting needs analysis, job analysis, and critical task selection boards when courses are changed.
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See Triner, Greenberry, & Watkins, 1996 and/or Kaufman, 1998 and/or 2000.
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