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I.      Introduction

A.   Purpose

The purpose of this white paper is to establish a reference-based knowledge as to the validity of the Army’s System Approach to Training (SAT) model as it applies to current Army training requirements and doctrine. The research focused on the use of the SAT model within major industries, higher education institutions, and the United States military to confirm training efficiencies and best practices of over twenty-five critical training concepts identified by the United States Army Training and Doctrine Command (TRADOC). A cross-walk was established from the three major sources to show the relationship between each SAT phase and applicable key training concepts.  The cross-walk describes the operational definition of each concept, and reviews best practices and suggested required practices that may be applied to future Army training development to enhance training efficiency.      

B.  Situation

The rapid development in communication, computer, and weapon technologies point not only to significant improvements in equipment, but also points to changes in the way the Army must educate and train its soldiers to “shoot, move, and communicate.” At the same time, the potential costs (time, money, and personnel) of these changes require a practical outlook with a touch of caution.  Army training and training development must leverage these variations of revolutionary communication and computer technologies, while maintaining and adhering to strict curriculum development and evaluation to meet the requirements of new training performance standards. Current Army programs supports this direction, and the latest Army study suggests that “Technology Assisted Lifelong Learning”(Field, Frank, Helms, & Hubal, 1999) could be the model for future education and training in the Army.

C. Need

The Chief of Staff of the Army, General Eric K. Shinseki said, 

“With the right technological solutions, we intend to transform the Army, all components, into a standard design with internetted C4ISR packages that allow us to put a combat capable brigade anywhere in the world in 96 hours once we have received execute liftoff, a division on the ground in 120 hours, and five divisions in 30 days.” (Parmentier, 1999)
Computer and Internet technology applied to the training phases of this mission will be critical to the success of the overall strategy. Distance education technologies are expanding at an extremely rapid rate. Because of this rate of development, too often, curriculum developers, instructional designers, and trainers become hypnotized by the hype and false need to keep up. Adaptive training development models and learning strategies are seemingly being outpaced by the speed of unproved educational developments in communications technology. Instructional designers are focusing on the latest technologies without handling the underlying issues of learner needs and characteristics required for performance of educating or training a task to an established standard. The claims, by some researchers, are that any new advancements in media, coupled with any new cost efficient, semi-interactive, asynchronous delivery system will produce the same results as classroom, hands-on synchronous instruction. This phenomenon is better known as No Significant Difference (NSD). (Russell, 1999; Clark, 1983). Others agree, but with caution that the critical ISD success factors and criteria for using technology must be carefully adapted and applied (Seels, 1995; Merrill, 1998; Clark, 1997; Baker, 1999). The NSD statement, basically sound, does not explain the possible and maybe even necessary evolution of the SAT process to support the developer, the instructor, and the soldier’s new roles and responsibilities in this new technology-rich environment. 

II. Review of the Literature

A. Introduction

This review of literature related to the SAT process covered several primary and numerous secondary research sources. It included, but was not limited to a review of academia, industrial, and military sources for best practices and matched those with current Army training doctrine. Major industrial organizations worldwide use some form of the SAT/ISD model for efficient and effective training development. Just a few of them include: General Motors, Ford Motor Company, BankAmerica, AT&T, Imperial Oil, Hewlett Packard, Abbott Labs, Amoco, Data General, General Dynamics, British Petroleum, Illinois Bell, Square D, Motorola, Westinghouse Defense, Exxon Exploration, Dow Chemical, and Lucent Technology. The list of major colleges and universities, just like the companies, is a “Who’s Who” and include: Florida State, Pennsylvania State, Colorado State, North Carolina State, George Washington University, Nova Southeastern University, University of Michigan, San Diego State, Ohio University, Iowa University, University of Saskatchewan, plus hundreds more. All branches of the military make up the Interservice Training Review Organization (ITRO) Training Technology Committee, and they have agreed to a systems approach for all training development, as listed in their policy guidance. A major focus of the committee is contained in paragraph 1-5 Policy a. (1) and it reads: “The Services will review training courses and training resources to eliminate duplication, reduce or avoid costs, standardize instruction, and increase efficiency. Course information will be provided to other Services upon request.” (Defense, 1999). The issue of validating SAT should be clear in this review, but redefining the role of SAT as it applies to these new concepts and directions in Army training and education are open to future research.  

B. Army Training Development

The military services have employed a systematic approach to training development for many years. The Systems Approach to Training (SAT), also called Instructional Systems Design (or Development) (ISD) evolved out of systems analysis concepts after World War II (Kearsley, 1984). To better understand the ISD journey, here is a brief historical perspective. 

Reiser, in his article “Instructional Technology: A History”, tells us that ISD has its roots in the military. During World War II, the US Government, through the division of Visual Aids for War Training, produced 457 industrial training films at a cost of one billion dollars. The money was well spent. In 1945, after the German surrender, the German Chief of Staff said, “We had everything calculated perfectly except the speed with which America was able to train its people. Our major miscalculation was in underestimating their quick and complete mastery of film education” (Olsen & Bass, 1982) 

SAT/ISD has also emerged in education, business, and industry around the world. Mager (Mager, 1977) tells us business and industry embraced ISD because of two innovations:

1. Success began to be measured in terms of money and time saved, errors reduced and competencies developed. The shift, from quantity of people trained to quality of training is one of the hallmarks of the gradual implementation of the systems approach.

2.  Instruction is based on clearly defined needs and is outcome based. This supports total quality management (TQM) programs adopted by many companies.

Hundreds of books, papers, journal articles, and documents have been published that provide design and development guidance concerning SAT. Although these publications differ in many ways, they all share the same basic components (Dick & Carey, 1985). The basic fundamentals and components of SAT or ISD are analysis, design, development, implementation, and evaluation. Researchers and developers over the years have used the SAT basic components to construct different models that encompass all aspects of the SAT/ISD process. The complexity of the model was adjusted to fit the requirements of the instruction to be delivered. Steps were added or deleted from each phase as the practitioner adjusted the instruction for the environment and target audience. Even with the combining of phases or the adding of task specific steps, the basic components were evident in the majority of SAT/ISD models. Those basic components make up the Army’s current SAT model (see Figure 1) from TRADOC Regulation (TR) 350-70 and a standard business and education model (see Figure 2) from D. Clark (1977) Introduction to Instructional System Design (ISD).
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              Figure 1: Army SAT Model
                                Figure 2: ISD Model

C. What is SAT/ISD

Much has been written about SAT, also known in many university and corporate settings as ISD  (Clark, 1983 ). Numerous researchers and practitioners have, generally agreed upon the broad acceptance of different, but similar definitions. (Briggs, 1977; Carney, 1994; Clark, 1983; Gagne, Briggs, & Wager, 1992; Johnston, 1995; Jonassen, 1999; Liao & Miller, 1977; Merrill, 1994; Merrill & Tennyson, 1977; Morrison, 1999; Seels, 1995). United States Army Training and Doctrine Command (TRADOC) defines it in TR 350-70:   

The SAT is 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, how well, and where the training is presented; and the training support/resources required to produce, distribute, implement, and evaluate those products. The process involves five training related phases: analysis, design, development, implementation, and evaluation (p. ES2).

A more traditional look at the definition comes from M. David Merrill’s book, Teaching Concepts: An Instructional Design Guide: 

Instructional design is a fancy phrase which means selecting and arranging instructional materials in a way which helps students learn more efficiently and effectively that they could from a natural situation. It also means selecting and arranging special materials which allow you as a teacher, or the students as learners, to find out whether they have learned what you intended (p. xii) 

In Planning Effective Instruction (1989), Walter Dick and Robert A. Reiser describe the design process.  “Instructional design is a systematic process for designing, developing, implementing, and evaluating instruction” (p.3). TRADOC’s Systems Approach to Training Basic Course (SATBC) describes SAT in the instructional lead-in: “The Systems Approach to Training is the Army’s training development process. It is a disciplined, logical approach to making collective, individual, and self-development training decisions for the total Army.”(Army, 1998)

D. Why SAT

Simply stated, SAT allows a systematic solution to a problem. For the Army, that is usually a new training challenge or an existing training deficiency or need. “A need is expressed as the gap between the way we would like things to be and the way they presently are” (Dick & Carey, 1985) (Kaufman & W., 1979). Or if put in common Army training theory, the gap between just doing the training and performing the training to standard. The SAT process is the strategy that is applied to develop a training solution to fill the gap or need of the training deficiency. 

E. Who Invented SAT/ISD  

Who invented SAT/ISD? The literature suggests that no one invented SAT/ISD…it just got that way from people like Glaser and Mager, Gagne and Scriven becoming disenchanted with the subject matter expert (SME) approach to training.  The literature suggests the problem was that the traditional SME approach to instruction was the standard model and practice when student ratios were low. But then there became too many learners and not enough SMEs, hence the need and creation of an ISD model and process to replace the SME with quality instructors. [Seels, 1995]. 

F.   Evolution of ISD Models and Steps

There are many ISD models; almost as many as there are practitioners.  The literature supports numerous models that vary from four, to five, to nine phases, with just as many steps that vary up to and past ten steps. (Briggs, 1977; Christie, 1996; Gagne et al., 1992; Liao & Miller, 1977). The literature suggests the most common represented is the five-phase model, or the “ADDIE” model from the work of Robert Gagne, Leslie Briggs, Robert Morgan, and Robert Branson. The “ADDIE” acronym represents the analysis, design, development, implementation, and evaluation phases of the model. This is also the current model used by TRADOC. But even the current model and steps has evolved as can be seen from old TRADOC documents, such as, TRADOC Pam 350-30, dated 1 August 1975 (see Figure 3, page 5) and TRADOC Reg 350-100-1, dated 20 April 1972 (see Figure 4, page 6). (Briggs, 1977)
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             Figure 3: TRADOC Pam 350-30
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Figure 4: TRADOC Reg 350-100-1

Evolution of the Army SAT model, as well as models for corporate and academia, has been a natural process as researchers, educators, and trainers became more knowledgeable in applying proven principles to new technologies. Research suggests that this too will be the challenge presented by the rapid acceptance of new communications technology as a more efficient way to present education and training. Michael Utvich (1995) says in an Instructional Design article: 

Many companies make the fatal error of placing far too much emphasis on the wizardry of multimedia…while neglecting the intelligent content design that truly lets people experience information and learn from the process. One of the key design challenges for any multimedia environment is to make that relationship successful. The user must be motivated continuously to remain engaged. In addition to containing well-crafted and carefully presented information, the program must find ways to test knowledge and skill without being boring or threatening (p.1). 

G.  SAT Phases and Key Training Concepts

The following section of the literature review will focus on each of the five Army SAT phases to include a cross-walk of each phase with key training and education concepts. Each phase will be defined, then followed by the cross-walk table for that phase. Each phase will incorporate key concepts (identified by TRADOC) as they apply to that phase, and show the operational definition from the literature, a review of best practices, suggested required practices for future application, and phase associated references.  Note that some key training concepts, although listed under a specific phase, are also applicable to other phases (e.g. Spiral Development encompasses entire SAT process). The cross-walk is a composite of SAT/ISD research models and proven practices from military, academia and industry leaders in training development. 

The SAT Phases and Key Training Concepts cross-walk tables start on the next page.

1. SAT Phase: Analysis

“Identifies and describes collective and individual task and determines what needs to be trained…a comprehensive analysis makes certain that the critical performance requirements of the Army are identified” (Army, 1997)
“The analysis phase is the building block of a training program. The basis for who must be trained, when training will occur, and where the training will take place…” (Clark, 1997 )
TRADOC Regulation 350-70 Definition:   

· Identifies need for training

· Who gets training

· What wartime tasks (collective and individual) are critical.

· Identifies supporting skills and knowledge for the critical tasks (collective or individual tasks a unit or individual must perform to accomplish their mission and duties and to survive on the battlefield and through other military operations)
Minimum Essential Requirements per TRADOC:
Needs Analysis: 

· Training solutions to the performance deficiencies

· Recommendations for non- training solutions to the performance deficiencies

· Requirement to improve training efficiency and effectiveness

· TD requirement(s)

Mission Analysis:

· Mission list
· Critical collective task list
· Supporting individual tasks
Collective Critical Task Analysis:

· Collective task performance specifications

· Individual tasks performed as part of the critical collective task

Job Analysis:

· Command-approved critical task list for a specific job or special category

· Total task inventory by job

· Individual task performance data 

· Statistical Analysis Report

· Nominated critical task list

· Collective-to-individual task matrix

Individual Critical Task Analysis:

· Individual task performance specifications, including task performance standard

· Task analysis report

· Soldier Training Publications (STP) task summary data

· Individual-to-collective task matrix

· Individual-to-skill/knowledge matrix

The SAT Analysis Phase and Key Training Concept cross-walk table starts on the next page.

	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Cognitive

Domain (cognition; cognitive skills)
	Emphasizes understanding of concepts and theories in different subject matter and general cognitive abilities, such as reasoning, planning, solving problems, and comprehending language.

- Greeno, Collins, & Resnick, 1996

Cognition: “Portrays the mind possessing a structure consisting of components for processing (storing, retrieving, transforming, using) information and procedures for using the components.”

- Driscoll, 1994 
	 Organization of Instruction.  Referred to as “representational elaboration,” or “alternate representation,” (Merrill, 1983) it consists of elaborations of the primary information in some form other than the way it was originally presented.

Metacognition.  “One’s awareness of thinking and the self- regulatory behavior that accompanies this awareness.”

- Driscoll, 1994

	Critical

thinking
	“The intellectually disciplined process of actively and skillfully conceptualizing,

applying, analyzing, synthesizing, and/or evaluating information gathered from, or generated by observation, experience, reflection, reasoning, or communication, as a guide to belief and action..”

- Scriven, and Paul, 1999

Common Features:

    1.Critical thinking is a learnable skill with teachers and peers serving as resources. 

    2.Problems, questions, and issues serve as the source of motivation for the learner. 

    3.Courses are assignment centered rather than text or lecture oriented. 

    4.Goals, methods, and evaluation emphasize using content rather than simply acquiring it. 

    5.Students need to formulate and justify their ideas in writing. 

    6.Students collaborate to learn and enhance their thinking (Meyers 1986).

- Jones, 1996
	Inquiry based instruction with real- world applications in a collaborative setting.

Encourage testing ideas against alternative views and alternative contexts.

Provide the opportunity for reflection on the content learned and the learning process.

- Jones, 1996




	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Affective Domain
	“Affection: A class name for feeling, emotion, temperament… a single feeling- response to a particular object or idea… the general reaction toward something… the dynamic or essential quality of an emotion; the energy of an emotion (English and English, 1958). “

-  Snow, Corno, Jackson, 1996

“Attitudes: acquired internal states that influence the choice of personal action toward some class of things, persons, or events.. (Gagne, 1985).”

- Driscoll, 1994
	Establish an expectancy of success associated with the desired attitude.

Assure student identification with an admired human model.

Arrange for communication or demonstration of choice of personal action.

Give feedback for successful performance; or allow observation of feedback in the human model.

(From Gagne, R.M., & Driscoll, M.P. Essentials of learning for instruction (2nd ed.). Englewood Cliffs, NJ: Prentice- Hall, 1988.)

- Driscoll, 1994


	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Hard skills

     (a.k.a.

psychomotor)
	“Precise, smooth and accurately timed execution of performances involving the use of muscles” Gagne & Driscoll, 1988).

- Driscoll, 1994
	Present verbal or other guidance to cue the executive subroutine.

Arrange repeated practice.

Furnish immediate feedback as to the accuracy of performance.

Encourage the use of mental practice.

(From Gagne, R.M., & Driscoll, M.P. Essentials of learning for instruction (2nd ed.). Englewood Cliffs, NJ: Prentice- Hall, 1988.)

-  Driscoll, 1994

Provide algorithms.  People performing a task store instances of past performance in memory.  At their first encounter with the task, having no stored instance, people will use whatever strategic, rule- based tools they have available.  Each successive time the task is performed, stored instances will accrue, and the algorithm will no longer be useful.. The task will then become automated.  (Logan, 1988).

- Druckman and Bjork, 1994

Provide for mental practice, or a combination of physical and mental practice for conditions under which physical practice may be expensive, time consuming, fatiguing, or injurious.  “Mental practice refers to the symbolic rehearsal of a physical activity in the absence of any gross muscular movements. (Richardson, 1967)”  “Combined mental and physical or mental practice alone is clearly more effective than no practice.”

- Druckman and Bjork, 1991


	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Collective

and Individual task analysis
	“The systematic study of the behavioral requirements of tasks.”

- Gagne, 1966

For each step or decision, identify the signal or indicator for staring each step or decision, how to tell when each one is complete, the level of difficulty of performance (based on the expected skills of the operator), and the frequency of performance.    

-  Pipe, 1992

May be conceived as occurring in two basic steps:

· Task inventorying: Identification of the basic tasks, steps, or actions involved in accomplishing an overall job

· Task detailing: Determination and ordering of the detailed characteristics of the task that make up a job, their exact performance requirements, and the context in which they must be completed

- Kaufman, 1992; 1998
	Expand the task analysis.  Consider significant emergencies or other deviations from the routine that a competent operator is most likely to have to handle.  Build these other- than- routine situations into the task analysis.  

- Pipe, 1992
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SAT Phase: Design
“Design is based on the results of the analysis either collective or individual. It translates analysis data into a structure or blueprint for training. The design process decides how training will occur” (Army, 1997).

“The design phase insures the systematic development of the training program. This process is driven by the products of the analysis phase and ends in a model of the training program for future development” (Clark, 1997 )
TRADOC Regulation 350-70 Definition:

· When, where, and how training takes place. 

· Training resource requirements (instructors, equipment, ammo, ranges, and facilities).

Minimum Essential Requirements per TRADOC:

· Establish unit, individual, and self- development long-range Combined Arms Training Strategies (CATS)/ milestones

· Establish short-range unit, individual, and self-development CATS/ milestones

· Design training media/TADSS

· Design individual training courses

· Produce student performance measurement documents (tests, exercises)

The SAT Design Phase and Key Training Concept cross-walk table starts on the next page.

	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Learning

       Theory (Instructional Theory)
	A set of laws or principles linking observed changes in performance with what is thought to bring about those changes.

To build a learning theory requires defining three basic components:

· The results (what are the changes in performance to be explained)

· The means (what are the processes by which the results are brought about)

· The inputs (what triggers the processes to occur)

- Driscoll, 1994
	Learning theory is descriptive, from which prescriptive principles are derived: (Reigeluth, 1983)                                     -  Driscoll, 1994

· Behaviorists/ Empiricist View

· Cognitive/ Rationalist View

· Situative/ Pragmatist- Sociohistoric View

- Greeno, Collins, & Resnick, 1996

	Constructivism
	“Understanding is gained by an active process of construction rather than by passive assimilation of information or rote memorization (Confrey, 1990).”

· Greeno, Collins, & Resnick, 1996
	· Social negotiation. Cooperative, or Collaborative learning. 
· Situated Instruction.  Complex, rich learning environments that incorporate authentic activity.

· Multiple Learning Exposures.

· Build on previous experience.

· Student- centered instruction.

- Dick, 1991; Driscoll, 1994

	Contextual learning
	“Emphasize the nature of the individual’s interactions with others in different situations and different environments.”

- Wigfield, Eccles, & Pintrich, 1996
	· Situated Instruction.  Complex, rich learning environments that incorporate authentic activity.

-  Driscoll, 1994

	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Team education and training 
	“Training in teams can be considered in a four- part framework:  inputs, the resources and tasks used for training; the individual processes influenced by the training tasks; mediators, the social processes that must be taken into account for effective team training; and outcomes, the kinds of individual and team changes that result from training.”

Not to be confused with cooperative learning (“people of equal status working together to enhance their individual acquisition of knowledge and skills”);  team training involves the “enhancement of team (group) rather than individual outcomes.”
-  Druckman and Bjork, 1994
	“Especially for complex tasks, it is important to give learners a conceptual understanding of the problems, ensure active involvement in learning, provide process feedback from other team members, and strengthen critical attitudes – namely, commitment to quality work and self- efficacy – during training.”

“Long- term performance gains for teams are more likely if teams function in similar team configurations in the workplace and are supported for doing so.”

- Druckman and Bjork, 1994

	Learner- centered instruction
	“Placement of the student as ‘the principal arbiter in making judgements as to what, when, and how learning will occur” (Hannafin, 1992).

-  Driscoll, 1994 

“Effective and practical environments for learning, centered on the overall needs of the learner.”

- Vazquez-Abad and Winer, 1992
	Microworlds.  Small but complete subsets of real environments that promote discovery and exploration (Papert, 1981).

Collaborative Learning.   Computer- based tools:  Bubble Dialogue, or  “Open- software.”  A shell that can be readily adapted to the user’s intended use.

Hypermedia.  Less expensive and more widely available than microworlds.  Run on microcomputers and can be networked for several learners to access at once.

- Driscoll, 1994


	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	CBI and IMI Design
	Programmed instruction via a computer.  Allows for complex branching sequences and can automatically record a student’s response.

- Driscoll, 1994
	Extra design consideration should be given to adjunct memory support, especially during practice:

· Keep factual information on the screen when asking the learner to use the information (practice)

· Allow learners to see all answer options, their selection and feedback on the same screen

· Hard copy summaries are recommended as supplements to accompany CBI programs

Simulations.  Carefully constructed simulations allow the learner to explore a domain and develop unique representations of cause and effect.  This, in turn, allows the learner to generate his/ her own schema, which should facilitate retrieval knowledge in the job- related situation.

- Clark, 1992

	Programmed Instruction/ Learning 

(Self- Paced Learning)
	“Small- step instruction, coupled with extensive feedback.”

- Rosenberg, Coscarelli, & Hutchison, 1992
	Human Performance Technology (HPT). The HP technologist must identify and analyze stimuli within the system that may affect performance, responses that are emitted, and the consequences of those responses (rewards and punishments) in order to uncover root causes of performance inadequacy.

- Stolovich & Keeps, 1992  

Computer- assisted instruction.  Skinner’s programmed learning was its ancestor.

- Hilgard, 1996


	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Distance Learning Design (Distance learning/ education)
	“At its most basic level, distance education takes place when a teacher and student(s) are separated by physical distance, and technology (i.e. voice, video, data, and print), often in concert with face-to-face communication, us used to bridge the instructional gap.”

-  Willis, 1993

“The delivery of useful learning opportunities in a form that is responsive to the learners requirements at a time and place convenient for the learner.”

- Kaufman, 1999
	Use method and technologies appropriate to the instructional tasks.  Educators must remain focused on instructional outcomes, not technological means.

Student- to- student interaction.

Timely teacher- to- student feedback.

- Willis, 1993

· Be learner- focused

· Select a valid performance model or process and then rigorously apply it

· Link distance education with organizational outputs and societal outcomes

· Conduct needs assessments, and system and systems planning

· Do formative and summative evaluation and continuous improvement

· Link all courses to measurable performance objectives and then link those to success criteria in training or education

· Don’t confuse the means of delivery with the mastery requirements of learning

· Change the role of learner support

- Kaufman, 1999


	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Brain-based learning
	Split- brain theory: the different functions of the left and right brain hemispheres in the neocortex (Sperry, 1974; Orstein, 1977).  “Given the analytical capabilities of the left hemisphere and the visualization ability of the right hemisphere, it is clear that cooperation between the hemispheres provides maximal learning and performance outcomes.”—Whole brain learning.

- Clement, 1992

Six domains of intellectual content based on location in hemispheres:

· Linguistic

· Musical

· Logical- mathematical

· Spatial

· Bodily- kinesthetic

· Personal

- Gardner, 1983
	Gardner maintains that these six domains are independent ; high performance in one domain is not necessarily accompanied by high performance in another.

Employers should expect high performance in one domain only, and accept high performance in two or more domains as the exception.

- Gardner, 1983


	Key Concepts 
	Operational Definition from 

Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Andragogy
	Andragogy makes the following assumptions about the design of learning: 

(1) Adults need to know why they need to learn something 

(2) Adults need to learn experientially, 

(3) Adults approach learning as problem-solving, and 

(4) Adults learn best when the topic is of immediate value. 

Strategies such as case studies, role-playing, simulations, and self-evaluation are most useful. Instructors adopt a role of facilitator or resource rather than lecturer or grader. 

- M. Knowles, 1975; 1984
	1. Adults need to be involved in the planning and evaluation of their instruction. 

2. Experience (including mistakes) provides the basis for learning activities. 

3. Adults are most interested in learning subjects that have immediate relevance to their job or personal life. 

4. Adult learning is problem-centered rather than content-oriented. 

- M. Knowles, 1975; 1984

	Conditions of Learning 
	This theory stipulates that there are several different types or levels of learning. The significance of these classifications is that teach different type requires different types of instruction. 

Gagne identifies five major categories of learning: 

· verbal information

· intellectual skills

· cognitive strategies

· motor skills

· attitudes

Different internal and external conditions are necessary for each type of learning.

- Gagne, Briggs & Wager, 1992
	The theory outlines nine instructional events and corresponding cognitive processes: 

(1) gaining attention (reception) 

(2) informing learners of the objective (expectancy) 

(3) stimulating recall of prior learning (retrieval) 

(4) presenting the stimulus (selective perception) 

(5) providing learning guidance (semantic encoding) 

(6) eliciting performance (responding) 

(7) providing feedback (reinforcement) 

(8) assessing performance (retrieval) 

(9) enhancing retention and transfer (generalization). 

These events should satisfy or provide the necessary conditions for learning and serve as the basis for designing instruction and selecting appropriate media. 

- Gagne, Briggs & Wager, 1992


	Key Concepts
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Criterion Referenced Instruction 
	The Criterion Referenced Instruction (CRI) framework developed by Robert Mager is a comprehensive set of methods for the design and delivery of training programs. Some of the critical aspects include: 

(1) goal/task analysis -- to identify what needs to be learned, 

(2) performance objectives -- exact specification of the outcomes to be accomplished and how they are to be evaluated (the criterion), 

(3) criterion referenced testing – evaluation of learning in terms of the knowledge/skills specified in the objectives, 

(4) development of learning modules tied to specific objectives. 

- R. Mager, 1975; 1988

- R. Mager and Pipe, 1984
	1. Instructional objectives are derived from job performance and reflect the competencies (knowledge/skills) that need to be learned. 

2. Students study and practice only those skills not yet mastered to the level required by the objectives. 

3. Students are given opportunities to practice each objective and obtain feedback about the quality of their performance. 

4. Students should receive repeated practice in skills that are used often or are difficult to learn. 

5. Students are free to sequence their own instruction within the constraints imposed by the pre-requisites and progress is controlled by their own competence (mastery of objectives). 

- R. Mager, 1975; 1988

- R. Mager and Pipe, 1984

	Social Learning Theory 
	Social learning theory explains human behavior in terms of continuous reciprocal interaction between cognitive, behavioral, an environmental influences. 

The component processes underlying observational learning are: 

(1) Attention, including modeled events (distinctiveness, affective valence, complexity, prevalence, functional value) and observer characteristics (sensory capacities, arousal level, perceptual set, past reinforcement) 

(2) Retention, including symbolic coding, cognitive organization, symbolic rehearsal, motor rehearsal) 

(3) Motor Reproduction, including physical capabilities, self-observation of reproduction, accuracy of feedback

(4) Motivation, including external, vicarious and self reinforcement. 

- A. Bandura, 1969;1971; 1973; 1986;

 1993
	1. The highest level of observational learning is achieved by first organizing and rehearsing the modeled behavior symbolically and then enacting it overtly. Coding modeled behavior into words, labels or images results in better retention than simply observing. 

2. Individuals are more likely to adopt a modeled behavior if it results in outcomes they value. 

3. Individuals are more likely to adopt a modeled behavior if the model is similar to the observer and has admired status and the behavior has functional value. 

- A. Bandura, 1969; 1971; 1973; 1986; 1993
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SAT Phase: Development

“Development involves turning the design outputs into the products, programs, and materials required to implement collective and  individual training for the total force.” (Army, 1997)
“The development phase elaborates and builds on the products that were produced I the design phases. The end result is the completed instructional courseware.” (Clark, 1997 ) 

TRADOC Regulation 350-70 Definition: 

· Produces validated training/training products.

Minimum Essential Requirements per TRADOC:

· Write training material (lesson plans, TSPs)

· Produce training media/ TADSS

· Validate training material, including tests

· Prepare material for reproduction

· Reproduce training material

· Acquire training resources

· Train instructor, training management, staff, faculty, and cadre

· Prepare facilities and equipment

The SAT Development Phase and Key Training Concept cross-walk table starts on the next page.

	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Spiral

development
	“A continuous and ever-expanding interplay of activities. For example, early assumptions made during the analysis phase of the project are continuously evaluated and revised during the design phase as the instructional interactions or the computer-human interface evolves. To be sure, this iterative development process is a function of the quality of the authoring tools used.”

- Wisdom Tools, 1999
	Layers of Necessity.

- Tessmer & Wedman, 1990

Rapid Prototyping. “The iterative process of rapid prototyping allows ideas to emerge and be progressively mocked up and evaluated until the final product is complete.”

- Finger et al., 1996
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SAT Phase: Implementation

“Implementation is preparing for and conducting training…Implementation is the actual presentation of training developed to solve identified training requirements and deficiencies.” (Army, 1997)
“The course management plan is implemented by ensuring the courseware, class setting and staff are ready once the program is scheduled to begin.” (Clark, 1997)
TRADOC Regulation 35-70 Definition: 

· Training/ course start date

· Executes standardized training at resident and unit training sites

· Executes distribution of training products

· Executes use of training products

Minimum Essential Requirements per TRADOC:
· Distribute training material

· Schedule training

· Train students/ soldiers/ units

· Administer tests/ exercises

· Counsel students/ soldiers

· Conduct After- Action Reviews (AARs)

· Maintain student records
The SAT Implementation Phase and Key Training Concept cross-walk table starts on the next page.

	Key Concepts  
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Diffusion of Innovation
	Diffusion:  the movement or spread of an innovation over time, through communication channels, and among members of a social system.

- Ottoson, 1997

Innovation:  an idea or product that is new to the learner, although not necessarily new in time or in other social systems. 

- Ottoson, 1997


	Conditions Facilitating the Process and Continuation of Implementation:

1. Dissatisfaction with the status quo.

2. Existence of knowledge and skills. 

3. Availability of resources. 

4. Availability of time. For teachers as well as students to acquire knowledge and skills, plan for use of k/s, adapt, integrate, and reflect on what has been learned. 

5. Rewards and incentives exist for participants. 

6. Participation is expected and encouraged.  Shared decision-making; communication among all those involved. 

7. Commitment by those involved.  Commitment communicates support, particularly support from a higher level.

8. Leadership is evident. 

- Ely, 1990

9. Positive organizational climate or the predisposition to change. 

10. Initial and continuing costs to the local system. 

11. Set and meet objectives. 

12. Perceived success by project directors.  Evaluation efforts contribute to implementation and continuation. 

- Reilly, Starr, 1980

	Management of Instruction
	To provide effective logistical support.

- Rothwell & Kazanas, 1998
	Ensures that:

· Entrance into instruction is quick/ easy

· Learners are diagnosed as to their readiness

· Learners are directed to appropriate sections with a minimum of time and effort 

· Each step, or experience within instruction is provided with transitions and references

· Each instructional element is easily identified

· Competence is documented so that management and learners know what is required

· Learner’s exit from instruction is diagnostic of future needs

· Recordkeeping is adequate for both individual and organizational purposes

- Rothwell & Kazanas, 1998
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SAT Phase: Evaluation

“Proponents conduct evaluations to determine if training products, processes, and programs meet the needs of the field. Evaluation provides the data to determine if soldiers can perform their tasks…” (Army, 1997)
“This phase is ongoing throughout the entire process…it is performed during the analysis, design, development, and implementation phases…its purpose is to collect and document learner performance in  training course, as well as on the job. The goal is to fix problems and make the system better, not to lay blame.” (Clark, 1997 )
TRADOC Regulation 350-70 Definition: 
· Determines how well the training takes place, Army personnel /units perform, and products support training.

Minimum Essential Requirements per TRADOC:
· Reports with identified deficiencies and corrective actions; follow-up on identified deficiencies

· Efficient and effective individual and collective training,  training programs and products

· Needs assessment

· Validated courses developed IAW the SAT process; validated assessment instruments

· Accredited training institutions

· Certified instructors; qualified evaluators and training developers

· Master Evaluation Plan and supporting TD Project Mgmt. Plans as required

· Use of data for improvement of trainee performance AND revision of learning materials 
The SAT Evaluation Phase and Key Training Concept cross-walk table starts on the next page.

	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Evaluation


	“The process of determining the merit, worth, or value of something, or the product of that process.”     

 -Scriven,  1991

Dimensions in evaluation design:

· Purpose of the evaluation, including: 

· Monitor progress toward the goals of the program

· Determine whether the needs of the consumers are being met

· Determine whether investments are cost-effective

· To continuously improve.  Should not be used for blaming.

· Scope

· Clarity of program goals

· Design

· Identity of the evaluator

· Participatory nature of the evaluation

· Contextualization

· Reporting

· Political Dimensions

· Costs

-Baker and Niemi, 1996
	Frameworks/ Models/ Approaches for thinking about evaluation:

· Behavioral Objectives Approach (House, 1980; Worthen and Sanders, 1987)

·  Goal- free Evaluation (House, 1980; Scriven, 1991)

· Judicial Approach (Stake, 1973, 1991)

· Stakeholder, or Participant Approach (Cook and Shadish, 1986; Worthen and Sanders, 1987)

· Naturalistic Models (Stake, 1973, 1991; Popham, 1975, 1988)

- Baker and Niemi, 1996


	Key Concepts
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Transfer of learning/ training
	The extent to which a training program prepares a learner to perform under real- world conditions that may differ from those present during training.

-Druckman and Bjork, 1991  

General factors in the transfer of training:

· Level of original learning:  “Positive transfer increases with the level of original learning as long as structurally similar responses are required in the training and transfer tasks.” 

-Druckman and Bjork, 1991

· Perceived similarity between tasks: A function of any salient shared component and of a number of other factors, such as expertise and context. Positive or negative transfer depends on the amount of structural similarity.

-Druckman and Bjork, 1991

· Constraints and affordances that support activity: For positive transfer, some of the constraints and/ or affordances must remain constant across both situations. 
-Greeno, Collins, & Resnick, 1996 
	Providing contextual inference during training. “Contextual inference involves changes in the training context, including changes in the task, practice conditions, and the processing used by trainees.”

-Druckman and Bjork, 1991

Increasing variability and variety in training.  “Optimal positive transfer depends on the representativeness or variability of the examples provided with respect to the category (Anderson et al., 1979).” 

-Druckman and Bjork, 1991

Reducing feedback. Augmented feedback (verbal or nonverbal information provided by an external source) has been known to enhance learning and performance during training.  Just as the learners can become dependent on the context with regards to the level of performance, so can they become dependent on the augmented feedback.  “Evidence now suggests (e.g. Schmidt et al., 1989; Winstein, 1988; Winstein and Schmidt, 1990; Schmidt and Bjork, 1992) that some of the commonly accepted ways in which augmented feedback has been manipulated to facilitate training performance are less than optimal for enhancing learning and posttraining performance.”

-Druckman and Bjork, 1991


	Key Concepts
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Authenticity  of education/ training
	Reflects the type of learning that occurs in real life, rather than the abstract, declarative knowledge and artificial type of learning found in most classrooms. (J.S. Brown et al., 1989; Lave, 1988; Resnick, 1987)

-Shuell, 1996
	“Characteristics of real-life problem- solving tasks, such as ill- structured problems, complexity, and duration, must be incorporated.”

- Lebow, D.G., Wager, W.W., 1994

Needs Assessment as the basis for assuring that objectives will lead to useful performance improvement and value added.

-  Kaufman, 1992, 1998, 2000; Kaufman, Rojas & Mayer, 1993  

Five standards for rating instruction:

1. Degrees of higher- order thinking

2. Depth of knowledge

3. Connection to the world

4. Substantive conversation

5. Social support for student achievement

- Newmann, F. M., Wehlage, G. G., 1993 


	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Skill retention for different types of training
	The extent to which a training program yields a level of learning that supports performance after long periods of disuse.

-Druckman and Bjork, 1991  


	Observational learning through modeling. (Bandura, 1986)   “The observer forms a mental representation of the behavior to remember it.”

- Webb and Palinscar, 1996 

Introduce variation into the conditions and sequencing of practice.  Immediate result may degrade performance during training, but may increase the level of original learning and retention.

Distribute rather than mass practice time.  Massing of practice yields better short- term performance, but much poorer performance in the long term than does spacing of practice.  (see, e.g. Glenberg, 1979; Glenberg and Lehmann, 1980; Melton, 1970; Rothkopf and Coke, 1966; Crowder, 1976; Dempster, 1990)

Learner should be an active participant, not a passive observer, during the training process.  Evidence for this is found in research of Cooperative Learning, Peer Teaching, and  “generation effect.” 

Offer refresher training during prolonged posttraining periods of disuse.  As a retention interval increases, the amount of forgetting increases at a negatively accelerated rate (Annett, 1979; Gardlin and Stitterly, 1972; Hagman and Rose, 1983; Hurlock and Montague, 1982; Naylor and Briggs, 1961; Prophet, 1976; Schendel et al., 1978). 

-Druckman and Bjork, 1991

	Key Concepts 
	Operational Definition from Literature
	Review of “Best Practices” AND Suggested Required Practices from Literature

	Assessment
	Behaviorist perspective:  “Assessment involves independent samples of knowledge or skill to estimate how much of the domain a student has acquired.”

Cognitive perspective:

“Assessment emphasizes questions about whether students understand general principles in the domain and whether they use  methods and strategies that are useful in solving problems in the domain.”

Situative perspective:

“Assessment emphasizes questions about the quality of the students’ participation in activities of inquiry and sense-making.”

- Greeno, Collins, & Resnick, 1996 
	“The direction for assessment practices … into the foreseeable future seem clear: more performance assessments, assessments closely linked to classroom instruction and looking very much like classroom activities, more focus on the assessment of higher level cognitive skills, and reduced use of multiple- choice test items (Frederiksen & Collins, 1989; Nickerson, 1989).”

- Hambleton, 1996

“Performance” Assessment:

· “Tasks on which students are required to demonstrate their level of competence or knowledge by creating a product or response.”

“Students’ performances are described in terms of the degree to which their work matches or departs from benchmark levels within the standard, with “rubrics” or examples of student work defining the specific benchmark levels (P.D. Pearson, 1993b.).” 

“Portfolio” Assessment:

· “Collections or artifacts of students’ learning experiences assembled over time (Valencia, et al., 1994, p.14).”

· Hiebert, and Raphael, 1996

Needs Assessment:

· The before-the-fact identification and verification of the gaps between current results and payoffs and desired results and payoffs.

· The linking of individual performance contributions – reduction or elimination of gaps in results – with organizational and external return on investment.

- Kaufman, 1992, 1998, 2000; Kaufman, Rojas, & Mayer, 1993
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H. Considerations from the Literature

During the literature review, of primary and secondary sources, key areas of consideration relating to Army training were presented that may warrant future research. These areas are listed below for evaluation and consideration. Many of the SAT/ISD education and training development concerns strongly apply to the future success of Army training.  

1. Is future research required to determine how (if any) the following SAT/ISD processes can, will, or should affect Army training? Will the quality of the performance from these processes meet or enhance Army training standards? 

…enhanced ISD?  (Seels, 1995)

…lean ISD?  (Wallace, 1999)  

…rapid ISD?  (Thiagarajan, 1999)

…ID Expert?  (Merrill, 1998)

2. Is future research required, to determine if the current SAT model supports the new direction for Army education and training as proposed by the Research Triangle Institute in Army Learning & Training Effectiveness Symposium Report, dated May 4, 1999? How will critical factors and issues (especially for the Internet) be assessed and evaluated?

… active experimentation vs. reflective observation

… abstract conceptualization vs. concrete experience

… standardization vs. customization

… learner style vs. instructional strategy

… passive absorption vs. experiential learning 

… management and performance tracking

… assessment and evaluation

… student-centered motor skills  

… interaction and retention

… new role of SME over Internet

… conditions of learning 

… selecting and using media

… computer anxiety and loneliness in learning

… development time and cost for web vs. classroom performance (ROI)

… virtual reality performance vs. reality (combat performance)

3. Is future research required to reveal any major theories or developmental strategies that must be reengineered (evolution) in the current SAT process to accommodate course curriculum development, media, and learner styles for the Internet?

4. What revisions in TRADOC management practices are needed to direct, support, and enforce a true “One Army” SAT training standard into the Army After Next?    

III.  Conclusion

The design and future implementation of Army training (instructional) design systems will involve the constant integration of various components, sub-systems, instructional models and training steps. The efficiency and effectiveness of combining some of these systems, models, and steps will require analysis and validation. Many believe that the Internet and laptop computer will become the future of education and training delivery systems. The points to remember are that the Internet and laptop computer are simply delivery systems and cannot make up for content weak instruction or poor instructional methods. Here is a quote about the excitement of an instructional delivery system:   

“I believe that [it] is destined to revolutionize our educational system and that in a few years it will supplant largely, if not entirely the use of textbooks."

One might attribute this quote to the modern day Internet, however Thomas Edison made this statement over 70 years ago speaking of the motion picture. Many predicted the same educational revolution for television that they do for the Internet today. Most research supports that media explored to date have limited effect on performance when assessed independent of the instructional strategy. Will the same be true of the Internet?

While the similarities of many SAT and ISD models from military, industry, and education are apparent, the consequences for inadequate performance vary greatly. Have we reached a plateau where there is a distinct dichotomy between education and training? Does instructional strategies, styles, and delivery media need to be adjusted to match the differences between an educational environment and the special needs of a performance based training environment? Not to say there are not dangerous and performance oriented jobs in civilian life, or that many Army lessons are  purely performance based, but the focus or end result for most education and training scenarios are not as unforgiving as those tasks performed inadequately in a combat situation. Can the individualized training of soldiers over the Internet train and sustain our solders in a team, squad, platoon, and company collective task? There are, and will be many Army specific questions to answer.

So, what about SAT/ISD? The research sources are overwhelming in agreement that SAT/ISD works. When the cautions, stipulations, and “but, only if” are applied, SAT/ISD works. Barbara Seels sums it up in two lines in her Instructional Design Fundamentals: A Reconsideration. 

“In answer to the question, it can be argued that there is nothing wrong with the fundamentals of ISD. ISD works!” (p.15) 
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