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SECTION I

INTRODUCTION

The selection of an instructinnal delivery system is an important
step in the training system design process. An instructional delivery
system is made up of the stude'it and all of the elements with which he
interacts to achie,:e instructional goels. The structure of this delivery
system determines in a major way how the information pertinent to training
is to be organized and presented to the student. The choice of the
delivery system affects not only training effectiveness but also the
costs of instruction. For example, in the systems engineering approach,
instructional delivery system choices are determined from trade-off
studies which consider the relevant alternatives for training and the
associated costs. Choo'ing the delivery system with an optimum mix of
instructional media is difficult to accomplish in an intuitive, informal
manner. A systematic approach to media and instructional delivery
system selection is required which is formalized in the training system

. design process.

Recently, the Training Analysis and Evaluation Group (TAEG) examined
the available formal media selection techniques for possible use in Navy
training system design. From this grouping, the 10 most promising
published techniques were selected and critically examined. None of the
techniques was found adeq'ate for use in developing specifications for

" Navy instructional delivery systems, The results of this investigation
are presented in TAEG Report No. 8.

* ) The available formal media selection techniques suffer various
shortcomings. All tend tu be imprecise (vague, ambiguous terminology)
and too gross in categorizing the factors that influence the media
selection process. They also lack generality. The available techniques
are tailored to specific training environments and are inappropriate to
a range of training situations such as found in the Navy. To be workable,
they also require considerable intuitive judgments on the part of the
training system designer. The existing approaches are incomplete in
that they do not account for all the critical variables in the media
selection process. Prominent factors th't must be considered include
the nature of the tasks and task structure, the learning strategies
appropriate to these tasks, the media types available for instruction,
and the procurement, operatir, and updating costs of alternative media
mixes. Other prominent fac s are the state of development of proposed
media approaches, resources required for courseware development, and the
characteristics of the anticipated student population.

1 Richard Braby, An Evaluation of Ten Techniques for Choosing Instructional
Media, TAEG Report No. 8, December 1973. Training Analysis and Evaluation
Group, Orlando, Florida.
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What is needed are means for reducing the weaknesses inherent in
existing media selection schemes and to consider ail elements of the
instructional delivery sysLem. The selection procedure presented in
this report, called the Training Effectiveness and Cost Effectiveness
Prediction (TECEP) technique, is an attempt in this direction.

This report presents an operational description of the TECEP tech- 2
nique. The ground work for the technique was laid in TAEG Report No. 1.
In its present form, the TECEP procedure has incorporated the design
requirements for aq optimum media selection technique articulated in
TAEG Report No. 8.J A one-year field trial of the draft version of this
report resulted in additional refinements which have been incorporated
into this final report. However, the technique continues to possess
some of the worrisome limitations ascribed to the previously available
techniques. The choosing of an optimum instructional delivery system
for various types of military training objectives remains a subtle and
complex decision-making task; something that cannot be fully procedural-
ized. Training system designers who use the TECEP technique must possess
expert knowledge of media. The technique will serve as a performance
aid in carefully erploring the probable cost and effectiveness of various
alternatives, including innovations.

PURPOSE

The purpose of this report is to make available to training special-
isis a procedure for choosing instructional delivery systems appropriate
t', various types of military training. The TECEP technique serves as a
Ferformance aid for the training specialist to use in defining appropriate
training strategies for training objectives, choosing instructional

*•.'ivory systems capable of carrying out the training strategies, and
identifying the relative cost of these alternatives. Through the use of
this procedure, training specialists choose the cost-effective instruc-
tional delivery system over its competitors.

ORGANIZATION OF THE REPORT

In addition to section 1, two other major sections are presented.
Section II provides an overview of the TECEP technique. The basic
concepts and terms employed are defined. Section III provides reference

2 Staff Study on Cost and Training Effectiveness of Proposed Training_
Systems, TAEG Report No. 1, 1972. Training Analysis and Evaluation
Group, Orlando, Florida.

3 Richard Braby, An Evaluation of Ten Techniques for Choosing Instructional
Media, TAEG Report No. 8, Deember 1973. Training Analysis and Evaluation
Group, Orlando, Florida.
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materials useA in choosing delivery systems. A formal three-step
selection procedure is described and illustrated through the use of a
sample problem.

Supporting information is presented in three appendices. Appendix
A provides an alternate method for step 2 in the TECEP procedure, the
selection of candidate instructional delivery systems. A wider range of
"solutions can be considered using the alternate procedure. Appendix B
contains an analysis of the equations and economic theory in the cost
model, arid appendix C provides a Fortran IV program listing of the cost!•. mode"..

A series of three reports contains the information needed to use
the TECEP technique. In support of the material in this report are TAEG
Report No. 23, which provides the learnipg models used in selecting
delivery systems, and TAEG Report No. 24,3 which provides a detailed
sample application of this technique.

4 James A. Aagard and Richard Braby, Learning Guidelines and Algorithms
for Twelve Types of Trainina Objectives, TAEC Report No. 23. Training
Analysis and Ev-luation Group, Orlando, Florida (manuscript form, to
be published mid-1975).

5 Richard Braby, Choosing Instructicnal Delivery Systems with the TECEP
Technique - A Case Study, AEG Report N&o.2T. Training -Analysa-"-d'•a"
Evaluation 1r-ouTp-,1Ondo, Florida (manuscript form, to be published
mid-1975).
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SECTION II

OVERVIEW OF THE TECEP TECHNIQUE

BACKGROUND

The TECEP is a technique for selecting cost-effective instructional•-}delivery systems for propo,,,ed training programs. It provides an orderly

approach to making delivery system chuices during the conceptual design
phase. A sequence of steps is provided for identifying generic types of
dolivery systems capable of accomplishing designated training objectives
and for determining the costs of owning each of these types of training

- systems.
As defined in section 1, an instructional delivery system is made

up of the student and all of the elements with which he interacts to
achieve the instructional goals. Included are the instructional media,
both hardware and courseware, the instructor, other students in peer
instruction, and the direct supporting services for equipment maintenance
and courseware development. While media may be a prominent part of an
instructional delivery system, the choice of a medium includes a package
of all of the elements in the instructional delivery system. Therefore,
the availability and effectivekiess of each of the elements in the
delivery system must be considered in making a nedia choice.

The TECEP technique requires user expertise. It is not a mechanical
procedure. It requires the design team to make a series of key decisions

4 which influence significantly the resultant media mix alternatives. The
TECEP is best described as a job aid for an experienced training system
designer. What it provides is a pathway and proced~ires for systematic-
ally coming to grips with critical issues in planning for cost-effective
instruction.

Figure 1 shows the general sequence of the instructional system
design process and identifies the chief function which can be performed
using the TECEP technique.

TECEP LOGIC

The process of selecting instructional delivery systems is formally
initiated when the training objectives for a proposed training system
have 4'een received. A set of training objectives are an input to the
TECEP process. Starting with this set of objectives a sequence of steps
is accomplished for deriving appropriate learning strategies, identifying
instructional delivery systems capable of supporting these strategies,
and determining costs associated with these delivery systems. Theoutput of this effort is a description of an optimum instructional
delivery system for accomplishing the training objectives. The TECEP
process flow is shown in figure 2. Each of the elements in this processis described in subsequent parayr-aphs; the specific materials and guide-lines for their- use are provided in section III of this report,

11 Preceding page blank
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CHOOSE LEARNING ALGORITHMS FOR TRAINING OBJECTIVES. An algorithm is "a •,
precise. generally comprehensible prescription for carrying out a defined
sequence of elementagy operations in order to solve any problem belonging
to a certain class."° Therefore, a learning algorithm is a step-by-step
prescription for a student to follow in learning any specific task in a
class of learning tasks, such as procedure following or decision making.
It is a general sequence for use with all similar training objectives.
Learning algorithms have been prepared for the more commonly experienced
types of military training tasks. Within the TECEP approach, each
training objective is matched with one of the learning algorithms.

IDENTIFY INSTRUCTIONAL DELIVERY SYSTEMS FOR EACH SET OF SIMILAR TRAINING • )
OBJECTIVES. A student must be able to carry out each of the steps in
the algorithm selected for a given set of objectives. An instructional
delivery system is to be selected that enables this sequence of events
to take place. The delivery system shall be capable of (1) displaying
the essential stimulus characteristics of the subject matter; i.e.,
color, motion, sound; (2) allow the student to respond appropriately; )
i.e., choose an answer or manipulate a control; and (3) provide the
student with the required form of feedback and reinforcement; i.e., hit
scores or a dynamic change in the performance of the system. All of
these events are specified within the algorithms. In part, the TECEP
technique serves as a performance aid for the training system designer
to use in identifying all those dlivery systems with the stimulus,
response, and feedback capabilities required to carry out the events in
tile selected algorithn'

ESTIMATE THE COST OF ALTERNATIVE SYSTEMS. The cost of using an instruc- )
tional delivery system is the total value of all resources consumed in
that part of the training program supported by the instructional delivery
system. Included are the costs of the equipment, the curriculum materials, )
the personnel (e.g., instructors and support personnel), the supplies
consumed, the facilities supporting the use of the system, and the wages
and other costs of the student who learns from the system. These costs
can be estimated with the aid of a formal cost mr.del. This cost model
is designed to display the cost implications of substituting one medium I
for another in a delivery system or for comparing entirely different
instructional delivery systems.

CHOOSE COST-EFFECTIVE INSTRUCTIONAL DELIVERY SYSTEM OR MIX OF SYSTEMS.
To be cost effective a delivery system must (1) facilitate student
learning of the required behavior and (2) have a relatively low use cost
when compared with other systems also able to support the required
learning. Using the TECEP technique, a training system des 4 gn team
chooses an instructional delivery system based on estimated training
effectiveness and cost. Solutions which minimize resource consumption
while meeting training objectives become prime candidates for incorpora-
tion into the proposed training system.

6 N. Landa, Algorithmization in Learning and Instruction, Englewood
Cliffs, N.J.: Educational Technology Publications, 1974, p. 11.

14
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REQUIRED REFERENCE MATERIALS

Various types of reference materials pertinent to the TECEP process
flow are described next. They serve as printed job aids to be used in
carrying out each of the steps in the selection of a delivery system.
Figure 3 identifies these aids, and an introductory description of each
item is presented next. The actual reftrence materials and directionsK u for their use are presented in section III.

TWELVE TYPES OF LEARNING ALGORITHMS WITH THE CHARACTERISTICS OF TRAININGOBJECTIVES THEY SUPPORT. Learning algorithms have been developed for
k J fundamentally different types of training objectives representing military

tasks. They are based, in part, on the Willis and Peterson' list of
conion Navy tasks and are designed so that (1) a wide range of tasks can

.... ) be grouped into a small number of categories, (2) all the training
objeLctives in one category can be achieved by using a single learning
algorithm, and (3) each category of training objectives requires a
different learning algorithm; i.e., fundamentally different from the

S ... training strategies required by other classes of training objectives.

Only the names of the learning algorithms and the characteristics
of the training objectives they support are included in this volume.
The actual algorithms are presented in a companion volume, Learning
Guidelines and Algorithms for Twelve Tyes of Training Objectives, TAEG

S ) Report 23, to be published mid-1975.

INSTRUCTIONAL DELIVERY SYSTEM SELECTION CHARTS. A table is presented
for each of the 12 learning algorithms. Across the top of each is a
comprehensive list of instructional delivery systems that generally can
be used to carry out the steps in the algorithm. On the left side are
listed special selection criteria. These criteria may include stimulus
requirements and other training setting and administrative criteria
unique to specific training programs. An "X" appears in those cells of
the table where the instructional delivery system meets the special
criteria.

By entering the table with those special criteria required by a
training program, useful alternative delivery system approaches can be
quickly identified.

7 M. Paul Willis and Richard 0. Peterson, Deriving Training Device
Ii ons from Learning Theory Princiles., Vols, I, I1, and III,Reprt:NAVRA•V--EN-78•. Jly 96I U.S. Naval Training
Technical Report: -NTVTRAuEVCE 784-1 J.ul y 1961.U..NvlTang
Device Center, Port Washington, NY.
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TEST OF PRACTICALITY. Eleven criteria required for practical trainingK) system proposals are listed. Impractical solutions that do not meet
these criteria are screened out.

COST MODEL. This model is a series of mathematical equations representing
the cost of using instructional delivery approaches in a training system.
It incorporates a list of cost factors to be considered and a procedure
for combining these factors. The model includes the cost of acquiring and
operating facilities and equipment, the cost of supplies, the cost of the
design of instructional materials, the cost of support personnel, and
student costs associated with the use of each specific instructional
delivery system. By exercising the model for two or more alternatives, a
comparison can be made of the costs of using different types of instruc-
tional delivery systems. The cost advantages or disadvantages of each

....) system become apparent from the output of the model. The model has been
designed to be responsive to the requirements for economic analysis as
specified in, DoD Directive 7041.3 and SECNAVINST 7000.14A.( )
ADDITIONAL SUPPORTING DATA

Figure 3 also provides additional data to aid the user in the practical
application of the TECEP technique. Each type of data is described in
subsequent paragraphs. The actual materials are located in the appendixes
of this report and also in the companion reports mentioned earlier.

LEARNING GUIDELINES AND ALGORITHMS. The learning guidelines and algorithms
described below are presented in a separate volume (TAEG Report No. 23) so

) that training system designers can more conveniently use these aids in a
S..variety of steps in the instructional system development process. The

separate volume can be used in choosing instructional events during the
planning of a curriculum and in preparing storyboards and scripts during
media development, as well as in selecting delivery systems.

Learrnng Guidelines. These guidelines are statements which prescribe
specific characteristics to be built into the design of a training
system. Guidelines are based in part on learning theory and in part on
practical experience. They are prepared in groups to describe the major
characteristics required in a training system to accomplish a given type
of training task. Groups of learning guidelines have been developed for
the 12 types of training objectives.
Learning Algorithms. A learning algorithm has been prepared to repre.-ent

each of the 12 sets of learning guidelines. Each describes a sequence
or pattern of events called for by the learning guidelines. Presented
as flow diagrams, they indicate the data processing requirements for
carrying out the intent of the learning guidelines.

17
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Application of TECEP Technique. The guidelines and algorithms are
presented as tentative statements and may vary in usefulness with the
complexity of the training problems. While the sets of guidelines and
algorithms display less than proven solutions to classes of training
protlems, they are thought to represent the best information available
today for prescribing general solutions.

Accepting or rejecting an instructional delivery system is based on
the criterion of whether it will support the use of the appropriate set
of learning guidelines and related algorithm. It must be feasible to
carry out all operations of the algorithm within the proposed delivery \ )
system for the system to be identified as a useful alternative. While
the Instructional Delivery System Selection Charts contain alternatives
that meet this criterion, the designer may wish to perform his own
analysis, or to consider a media-mix not presented on a chart. The
guidelines and algorithms, therefore, are available to support this
function if he chooses to use them. Familiarity-with these guidelines
and algorithms is essential to an understanding of the TECEP technique. : -

ALTERNATE METHOD FOR CHOOSING INSTRUCTIONAL DELIVERY SYSTEMS. A method
is provided for the designer to consider delivery systems not included
in the formal Instructional Delivery System Solution Charts. With this
method, generic media characteristics required to implement the learning
algorithms are stated, and media containing these characterists areidentified."

To support the designer in applying this method, two performance ,
aids are provided. The first is a list of generic media characteristics.
This refers to fundamental or basic capabilities found in the structure
of many types of instructional media. Fifty-five generic media character-
istics have been identified. The list includes stimulus characteristics
such as "sound" and "color," trainee response modes including "multiple
choice" and "tracking," and performance feedback characteristics that
can be used as standard media descriptors in defining existing types of :
instructional media. They can also be used in prescribing the general
characteristics required of a medium fo." a proposed instructional delivery
system, thus aiding the designer in choosing types of media that contain
all the required characteristirs.

The second aid is called a media pool. It is a list of 89 general
types of instructional media that cani be incorporated into instructional
delivery systems. Each is defined and described. Included are media of
various levels of development: operational forms of instructional
material such a programmed texts and motion pictures, forms under develop-
ment such as various types of computer-assisted instruction and computer
simulation games, and media concepts that have not.yet reached the
prototype or pilot project stages such as video disc and microforni with

*1 18
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information mapping. The list includes a broad range of media types,
from printed and recorded media such as motion pictures and broadcast
television to three-dimensional "hands-on" media such as mock-ups and
simulators.

COST MODEL: DISCUSSION, ASSUMPTIONS AND LIMITATIONS. Background data
on the cost model including economic concepts and equations that make up
the cost model are presented, and all terms are defined. An understand-
ing of these economic concepts and equations will aid the designer in
assigning values to the variables in the cost model and in interpreting
the output of the model. Limitations of the model are described to aid
the analyst in avoiding certain pitfalls in interpreting the cost model
output data.

FORTRAN PROGRAM OF COST MODEL. Manual use of the cost model involving
hand calculation is a tedious undertaking. To aid training system
designers in the use of the cost model, a program listing of a FORTRAN
IV program of the cost model is provided, with a sample of the input
data. Instructions for the use of the program are included.

• -\ POST NOTE

PotentNial users of the TECEP technique should be aware of limitations

of the technique. It deals with highly simplified descriptions of
proposed training systems. The TECEP technique is used as a performance
aid in conducting trade-off studies of alternatives prior to the detailed
development of any one of the lternatives. Only the major parametersof these systems are considered.

In addition, certain terms used in the equations must be assigned
estimated values due to the absence of available quantitative data.
Also, subjective interpretations are made at certain key points in the
process. Thus, user expertise is required.

The technique encourages the comnsideration of unorthodox training
V. solutions in that a wide range of alternative media are examined prior

to final solution. Thererore, the TECEP technique is not appropriate in
design situations where instructional delivery system choices are con-

,) strained or where operational practices or policies rule out many pertinent
forms of media.

The learning algorithms in the technique represent training approaches
for most of the important types of Navy training tasks. No claim is
made that all types of Navy training are included. There will be instances
where a new training requirement may fall outside the list of training

' -.objective classes considered in this technique, or where it might be
represented only by a complex mix of these categories and, therefore, be
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difficult to align with a specific learning algorithm. The learning ; .
guidelines and algorithms are less than final and in actual use must be
adjusted to accommodate specific situations. The media classes do not
discriminate between the extensive variations that exist within many of
the classes. In certain instances, t ?fore, fullowing the detailed
TECEP procedures will not be productive, but the use of the media list,
the cost model, and other parts of the procedure may still be useful. )

The procedure and the guidelines presented in section III must be
used with these cautions in mind. The technique is not inviolate, and
the quality of the output will be dependent on the expertise of the
designers.

.2

A )
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SUiCTION III

THE TECEP TECHNIQUE
S~The TECEP technique for choosing cost-effective instructional.

delivery systems can be used as a detailed step-by-step procedure or itcan be used generally, in a less structured manner, as background informa-

tion in making delivery system choices.

The technique consists of three steps as shown in table 1. Each
step is described in detail with appropriate guidelines in this section.
For ease of usage, each step is presented on a separate page, followed
by a6 example of the step. Reference tables (2 through 14) required to
carry out these steps have been placed in the back of this section.
Tabs have been placed on each of the frequently used references to aid
the designers in the repeated use of these materials.

)] TABLE 1. STEPS IN THE, TECEP TECHNIQUE

( ) GIVEN: Training Objectives for a
"Course of Instruction

( ,) Step 1 Classify and group training
objectives according to the type
of learning algorithm required

S ...) to accomplish the objectives.

Step 2 For each group of objectives,
( ) identify two or more types of

"instructional delivery systems
that will support the use of the

S) required algorithm.

Step 3 Estimate the cost of using each
alternative delivery system to
train the required number of!i students to meet the objectives.

•Then: Choose the cost-effectiveinstructional delivery system,

or mix of systems.
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Step 1. Classify and grou training objectives accordin.g to the t_, e
of learnin__ agorit-i rquired to accomplish the objectives. The initial
step is to matrh each training bjFective in the proposed training system
with the name of the learning algorithm appropriate for achieving the
objective, The names of 12 learning algorithms and the characteristics
of training objectives that can be accomplished with these algorithms
are listed in table 2. A tentative classification of a training objective
is accomplished by merely matching the objective with the name of one of -4
the learning algorithms. This classification can be verified by comparing
the characteristics of the training objective with the action verbs,
behavioral attributes, and examples of objectives that can be achieved )
with tiat type of algorithm, as listed in table 2. Use only the predomi-
nant or critical characteristics of the training objective in making
this determination. If two or more algorithms appear to be required for .
a training objective, consider dividing the objective into two or more
simpler objectives which can each be accomplished with a single algorithm.
Group the training objectives into sets that are classified alike.

The reader may wish to review TAEG Report No. 238 for background
information on t;he learning algorithri-s and the learning guidelines uponwhich they are based.

An example of this step demonstv'ates the procedure:

Training Objective. Given (1) an operational RF signal generator,
Hewlett Packard 614A, (2) the characteristics of the signal to be generated,
and (3) an operator's checklist, the trainee will operate the equipment;
i.o., he will describe and then perform each step in the equipment turn-
on and set-up procedure, proceeding through the checklist without error.

This training objective has been matched with learning algorithm
Number 9, Recalling Procedures, Positioning Movement. This match is
appropriate in that the chariteristics of the training objective are
similar- to two of the examples, all the behavioral attributes, and one
of the action verbs listed for this type of learning algorithm, as shown
by the checks in figure 4.

8_.* A. Aagard and R. Braby, Learning Guidelines and Algorithms for

Twelve Types of Training Objectivs, T-AEG-ReportNo. 23. TrainTng
Analysisa-'-an Evaaluation Group, Or'ando, Florida (manuscript form, to
be published mid-1975).

22
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CHARACTERISTICS OF TRAINING OBJECTIVES THAT CAN BE
ACHIEVED WITH SPECIFIC ALGORITHMS

NAMES OF
LEARNING ACTION

) ALGORITHMS VERBS BEHAVIORAL ATTRIBUTES EXAMPLES

9. PECALLING Activate \/I. Concerns the chai~iing 1. Recalling equipment
PROCEDURES, Adjust or sequencing of events, assembly and dis-
POSITIONING Align vý. Includes both the cog- assembly procedures.
MOVEMENT Assemble nitive and motor \/2. Recalling the opera.-

Calibrate aspects of equipment tion and check-out.
Disassemble set-up and op.'rating procedures for a

r nspect procedures. piece of equipment
V/Operate \A. Procedural chec' lists (cockpit check lists).

Service are fr~quently used '13. Fcllr,.inq eiiprnent
as job aids. turn-on procedures -

emphasis on motor
behavior.

Figure 4. Sample of Matching Training Objective Characteristics
with a Type of Learning Algorithm
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RECALLING PROCEDURES AND POSITIONING MOVW~dT
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SStep 2. For each group of nbjec'Lives, identify two or more types of
instructo-aleivery sjtemj v60ch will suppor t e use of e-ure-'ired
algorithm. Use the Instruct iniaT'elivery System Selection Charts,
table~s3 through 14, to perfoni tie first part of this Step in the

) procedure. First, locate the cAsit :'epresenting the algorithm selected
in Step I. The chart for the algorithm, Recalling Procedures and Position-
ing Movement, required in the samiple problem is provided as figure 5.

k ) Note that the columns headed Alternative Instructional Delivery Systems
are divided into two sections; i.e., those permitting the full use of
the algorithm and those not permitting full use. The latter group
includes some existing or troditional practices that are considered to
be less powerful or efficient than those enabling the full use of the
algorithm. The designer may wish to add additional approaches to either
side of the chart.

Along the left side of the chart special criteria are listed for
selecting from the delivery systems presented across the top of the
chart. While a large number of criteria had to be satisfied during the
development of the chart, only those unique to specific applications
need be considered by the designer. Those criteria presented generally
concern the stimulus demands of the subject matter, requirements of the
training setting, and certain administrative and budgetary constraints
unique to the specific instructional program.

A blank column, with the heading "Directions" appears on the chart
immediately to the right of the criteria list. To use the chart, place
a light check in pencil in those cells designating criteria that must be
satisfied by the delivery system. Then determine which delivery systems
.meet all these special criteria.

-- i •This part of the procedure for Step 2 has been carried out in
figure 5. Note the criteria that were checked as being essential to the

training program for this objective. Also note that onl the circled
delivery systems met all the special criteria. Two permit the full
algorithm to be used, and one does not support the full use of the
algorithm. The two tentatively recommended alternatives are:

1. Operational System in a Laboratory with Tutor

2. Microfiche with or without Photo or Operable Mock-up.

25
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Test of Practicality. Each candidate delivery system should be critically
evaluated in terms of the following criteria to insure that each is a
practical solution to the training problem. Reject those alternatives
that are impractical. )

1. Marginal Technical Solutions -- The learning guidelines and
algorithm cannot b easily caririedou't with the system.

2. State-of-the-Art -- The system is under development or test
and may not be availt•bT• for practical application by the time it is• ~~required."'

3. Size of System -- Some approaches are useful within large
training programs. Others are suited only for sm3ll programs and, )
therefore, may not be suited to the size program being considered.

4. Interface with Existing gProram -- Many new courses must be
designed to fit into existing programs, which place constraints on the
new courses; e.g., equipment on hand, available classrooms, scheduling I
practices.

5. Time to Produce System -- Approaches which require long lead
times for development may not be useful when scheduled ready-for-training
dates do not allow a long development cycle.

6. Budget Cycle Constraints -- While the application of some of
the powerful training approaches, such as CAI (Computer Assisted Instruc-
tion), may result in low costs per student graduate, the initial investment )
is substantial. Unless these resources appear in existing budgets, the
applications of these techniques to an immediate problem may not be
feasible. -

7. Adoption of Innovations -- Instructors frequently resist
innovations. If the proposed-t'echnique is significantly different from
existing techniques, either adequate resources must be focused upon
gaining acceptance for the innovation, or a more traditional approach
gmust be selected.

8. Courseware Development -- If the courseware is to be locally
developed, skilled personnel, equipment, time, and dollars must be made
available.

9. High Cost Alternatives -- The projected life cycle cost of a
media approach may be significantly higher than other equally useful
alternatives. Reject high cost alfernatives when others are available.

10. Leaý'ning Style of Trainees -- If the trainee has a low reading
ability or would be limited irn his ability to use certain kinds of systems
then reject these systems as inappropriate.
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(.J11. Other Constraints -- A variety of other practical factors
should be considered, e.g., conmand policy and existing investment in
production facilities.

of In the case of the sample problem, the approach requiring the use
of operational equipment with a tutor is found to be a practical solution.
No problems were identified by considering each criterion in the practicality

S) test. During consideration of the microfiche-based approach, however, a
low degree of risk was identified for two items. The first low risk area
concerned test item Number 2, the "state-of-the-art." Studies involving

) the use of color microfiche in procedure-following training have not
been conducted within the Department of Defense. However, applications
in industry have been successful. Some risk, however, is associated
with the initial applications of colored microfiche in the military
envircnment. The second low risk area concerned test item Number 8,
"courseware development." It is assumed that the team developing the
courseware will have no experience in developing microfiche-based courseware.
This lack of experience is not consiJered to be a serious problem.
Skills required would be similar to those used in writing programmed
texts and making slide sets. The reproduction of the color microfiche
would be accomplished by a commercial laboratory.

Both instructional delivery systems survived the practicality test
and are considered to be candidates for use in the proposed training
system.

An alterioative approach to Step 2 is presented in appendix A. This
approach allows the training system design team to consider solutions
not contained in the Instructional Delivery System Selection Charts. It
is intended for use by those with an expert knowledge of media.
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Step 3. Estimate the cost of using each alternative delivery system
to train th •reuired numbr-of stude-nts to meet the objectives. Use
the Cost Data Collection Form, included as-Attachment at the end ofthis report, to record the data necessary to run the cost model for a

single alternative. Repeat this process for each of the alternative ,.t
instructional delivery systems. Figure 6 presents the cost data in thetwo instructional delivery systems in the sample problem. The values
assigned to each of the input variables are dictated by the problem
under analysis. It is, therefore, the responsibility of the training
specialist to develop these values for his problem. Much of the necessary
data can be developed from historical information, manuals, and other i
secondary sources. Where no empirical data exists, it nay be necessary
to make estimates for selected variables. These data must be in accordance
with the definitions shown in appendix B and coded in the format specified
in appendix C. The coded data along with the working computer program
in Fortran IV in appendix C can be delivered to almost any data processing
group for processing. Although the computations can be performed on a
hand calculator, this is a time-consuming process. Most tasks require
numerous runs of the program which would require an unacceptable number
of man-hours for manual computation.

The output of this procedure is a numerical value for 31 factors
which describe various aspects of the cost of using a training system.
One output of the model is the "present cost" of each alternative instruc-
tional delivery system. The "present cost" represents the amount of
money that would be necessary at the beginning of the project to implement
and operate the project over the entire planned life of the system. The
amount of money held for use during the second and subsequent years is )
credited with interest at a specified rate. The costs for each year in
the planning period are discounted to reflect this time value of money
and these discounted costs are summed to obtain the "present cost" of
the alternative. The justification for discounting evolves from the
concept that expenditures which are postponed to future years cost less
in terms of today's dollars than tomorrow's dollars. With this type of
cost information, alternative training systems can be compared and the
systems ranked in terms of their cost. The cost advantages or disadvantages
inherent in choosing one system over another become apparent.

Cost summary data for the sample problem generated through the use
of the cost model are contained in figure 7. Data for the two candidatesystems are presented next to each other so that comparisons can be

easily made. Intermediate output data on each of these alternatives are
presented in appendix C. Cost analysis ends when system costs have been
projected for each of the proposed alternative training systems.
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KJ Instructional Delivery System Operational System in a Laboratory With Tutor

Run ID Example 1

FORTRAN Symbol Variable Description VALUE Units()_ _ _ _ _ _ _ _ __ ._ _

Facilities
) FACOST Total facilities acquisition

• -____and/or refurbishing costs ( Dollars
LOFFA Expected years of life of

FACOST assets (in whole numbers) * Years
. .) F1OT-IN Total square feet required

" _ _ _for each instructor __Sq ft
SQFTST Total square feet required(i ) ___per student position. Sq ft
"SQFTAM Total square feet required

for administrative overhead
____ .. for all student positions - Sq ft

Eguipmenwt . .

EQCISP Equip. implementation costs
independent of stud. pos, Dollars

CUME Expected years of life of
EQCI -SP assets (in whole numbers) Years

EQIMPC Equip. implementation costs
per student position Dollars

LOFEý Expected years of life of.EQIMPC assets /• Years
TSPOSD Percent of operating time

studentposition down ,j Percent

Figure 6. Sample Cost Data on Cost Data Collection Form
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FORTRAN Symbol Variable Description Value Units
Instructional Materi-al (M•) ..

D " % -of TLENGH (i.e., time spent
in training medium) for which
new instructional material
must be developed &V Percent

UPDA % of original development cost
required each year to maintain
instructional material nAO Percent
% of original development cost P
remaining at end of planning
period t) Percent

'MO Average cost of developing
one hour of instructional
material S0 Dollars

Personnel "
INTSPO Instructor to student Decimal

position ratio 1. 6 Ratio
SALINR Annual salary and benefits of

one instructor _,ý10 Dollars )
Supplies

SUPPLY Cost of expendable supplies for
each student while enrolled in )
course _ _ Dollars

Students "STUDSL Annual salary and benefits of

one student Dollars"
"STCSTI Average student travel cost

to and from school L) Dollars '
STCST2 Average per student travel cost

as a part of course L Dollars
Miscellaneous

N Number of years in planning period /6 Years
ARATE Attrition rate - ) Percent
bfATE Discount rate .0 P7iercentWSCHOP Wee-ks school operates each year _ Weeks
TLENGH Average time spent in training

medium per student
(non-recycled students) Weeks

TLEGTH Average hours per week student
spends in medium 3 Hours

RCR-RAT-E Recycle rate Percenlt
ARCYTM Average time the recycled student

spends repeating material ( . Weeks
ESP Percentage of excess student

positions required to provide
for fluctuations in input O.,6- Percent

NOTE: All percent values are entered as decimal equivalents.

Figure 6. Sample Cost Data on Cost Data Collection Form (continued)
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Instructional Delivery System Microfiche with Photo Mockup

Run ID Example 2

FORTRAN Symbol Variable Description Value Units i.. )

Facilities
FACOST Total facilgitles acquisition

and/or refurbishing costs 0 Dollars
LOFFA Expected years of life of

FACOST assets (in whole numbers) , Years k )
SQFTIN Total square feet required

for each instructor _ __Sq ft
SQFTST- Total square feet required Sft)

per student position ____Sq ft_
SQFTAM Total square feet required

for administrative overhead
.for all student positions ,Ia-- Sq ft -

-gui pment -____"_

EQCISP Equip. implementation costs
independent of stud. pos. ci Dollars

LOFEQ'I Expected years of life of
EQCISP assets .. Years

EQIMPC Equip. implementation costs 9
per student position - 5 Dollars

LOFEQ Expected years of life"T f I
EQIMPC assets (in whole numbers) j . Years

TSPOSD Percent of operating time
m I-- student position down 6. C) _Percent

Figure 6. Sample Cost Data on Cost Data Collection Form
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FORTRAN Symbol Variable Description Value Units
( nstructional material M]-

)UIMD % of TLENGH (i.e., time spent
in training medium) for which
new instructional materiali_ __ must beldeveloped A ,'--D Percent

UPDAKTFE % of original development cost
required each year to maintain
"instructional material Q, **Q Percent
t of original development cost
remaining at end of planning
period 0 Percent

CIMD Average cost of developing
one hour of instructionalmaterial .... ___ DolIars

Personnel
INTSPO Instructor to student Decimal

position ratio j, Ratio
- SALINR Annual salary and benefits ofU _ one instructor ... _____ Dollars

Suppl ies
iSUPPLY Cost of expendable supplies for

each student while enrolled in
course 0 Dollars

Students
M) STUDSL Annual salary and benefits of

-_one student Dollars
STCSTi Average student travel cost D

to and from school 0 Dollars
STCST2 Average per student travel cost

as a part of course L_) DollarsMfiscelI aneous . .. .

SN Number of years in planning period 5 Years
ARAE Attrition rate _ _, _! Percent
DRATE Discount rate ... . ,L Percent

________ stdet) ie-eks

Weeks rschool perates each earee
TL- dH- Average time tspent in trainingmedium per student

s(non-recycled students) 6, Weeks' ' ~~TLEGTH -' Average hours per week stude-nt ....
spends in medium %/Hours

RCRATE Recycle rate , #6- Percent
ARCYTM Average time the recycled student .

spnsrepeating material , Wes-

ESP Percentage of excess student
positions required to provide
for fluctuations in input _ 3.. Percent

NOTE: All percent values are entered as decimal equivalents. -

Figure 6. Sample Cost Data on Cost Data Collection Form (continued)
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Choose the Cost-Effective Instructional Delivery System or the Mix ofSysms. TieTection of one or a mix of the alternativTensitructTonal
aduivery systems and the justification of this choice is based on data
organized, in all three previous steps of the TECEP process. This final
act of choosing a delivery system, however, cannot be proceduralized.
While the low cost solution should be considered-a prime candidate, the
training systrA designer must still weigh the variations in cost among
the useful delivery approaches, along with the relevant administrative
!actors that influence the selection of a delivery system irrespective
of technical solutions.

Figure 8 provides a sample of this final act of the selection ,
process.

3)6
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U I Analysis of Delivery Systems for Operator Training oni the
Hevilett Packard 614A, RF Signal Generator

TRAINING TASK: Given: (1) an operational RF signal generator,

Hewlett Packard 614A, (2) the characteristics of
the signals to be generated, and (3) the operator's
checklist, the trainee will operate the equipment;UJ i.e., he will describe and then perform each step
in the equipment turn-on and set-up procedure,
proceeding throug• the checklist without error.

TRAINING SETTING: Using an appropriate instructional module, the
school must train an average of 1190 students per
year for approximately 10 years. These students will
use the RF signal generator in laboratory exercises
immediately following the completion of this module
as well as at their duty station at the completion

k. of the course. The school house will be open for
student use 8 hours per day, 5 days per week,
50 weeks per year. The school uses individualized
instruction, criterion performance measurement
techniques, accepts students at any time, and allows
students to leave the program as soon as they ac:hieve
criterion performance. A fairly even flow of students
has been programmed through the training.

ALTERNATIVE System A: The student uses an operational
. INSTRUCTIONAL unit of the Hewlett Packard 614A RF Signal Generator

DELIVERY SYSTEMS: with a tutor as an instructor and evaluator. The
instruction is performed in a laboratory setting.

System B: The student uses a microfiche-based

•: Hewlett Packard 614A RF Signal Generator. Thisself-instruction is performed in a carrel. An
instructor serves as an evaluator.

ANALYSIS: The training objective can be achieved using either
system. Both are individualized approaches to
instruction and therefore will fit into the individual-
ized structure of the school. The significant
differences between the two approaches are summarized
in the following chart:

Figure 8. Sample Report on the Analysis of Proposed
Instructional Delivery Systems
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A'ýUfi7htion
Cost fur

Averace Equipment and
Discounted Unifonn Instructional

Present Cost Per Annual M1aterial
Cost Graduate cost. De velIopmen t

Systcm A

Operatiunal $460K $39 $71K $7.7K
System with
Tutor

System B

Microfiche $216K( $18 $34K $1.2K
with Photo
Mock-*up

No. of Non-
Instructors Disinounted No. of
(in man- Annual Student Average Hours
years per Instructor Positions Per Graduate
year)~ Cust 0ire6 In Module

~yA

Opera".ional 2.6 $42K 2.5 3
System with
Tutor

System B

Microfiche .3 $4K 2.6 4
with Photo
Mock-up

NO rE: The suniunary data in this figure appears also in figuire 1.

Figure 8. Sample Report on the Analysis of Proposed

Instructional Delivery Systems (continued)
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All economic indicators point to System A being
significantly more expensive than System B. The

7 three overall cost indicators, the present cost,
average discounted cost per graduate, and the

.) uniform annual cost, all indicate that System A
will be more than twice the cost of System B. Also,
the initial acquisition cost of System A *is over
seven times the acquisition cost of System B."!nstructor support is about 10 times more costly for

System A than for System B.

The number of student positions required is
"essentially the same even though System B may
require one-third more student man-hours than
System A. The apparent increase in efficiency of
System A is lost in that only two students a day
would normally be scheduled into each student
position. Tutoring requires almost 10 times more
instructor man-hours than using an instructor only
for evaluation.

The use of System 8, the microfiche-based approach,
involves a higher level of risk than 6oes the use of
System A. Tutoring is the tvaditional solution,
and a microfiche-based self-study approach is an
innovative approach with a linited rumber of
inctance, of actual use. Hokqever, the significance
of the risk with System B is low in that the cost
of trying the microfiche approach with this module
is low, both in dollars and man-hours. While micro-
fiche are not presently being used to leLrn the
operating procedures fer signal generators, the
technique is being successfully employed in learning
the checkout and operating procedures for other
electromechan~cal, devices.

RECOMMENDATION: Use System B, the microfiche-based system with a
phrto mock-up. The potential dollar savings
inherent in this approach, when compared with the
other alternative, provides an adequate basis for
accepting the low level risk involved in attempting
to use the innovative microfiche appruach.

Figure 8, Sample Report on the Analysis of Proposed
Instructional Delivery Systems (continued)
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TABLE 2. VILLVi TYPES OF LEARNING ALORITHlG WITiH 'ME
CIIRACTrRISTICS OP TRAINING OJLCTIV.-S THEY SUPPORT

(See TA•O Report 23 for actual a.ugorithma)

CHARM•TRRIST'C', OF IAIhING UBJKCTIVU THAT CAN BE ACHIEVED WITH
HAMS OF SPECIFIC ALGORITHMS
LLARNIN4 ACTION

ALGORITHM VERBS BEHAVIORAL ATTAIBUT~i EXAMPLES

1. IRXCALLINaG Answer I . Concerns verbal or 1. Recalling eq'ilpsest soln-
BODIdE OF Define symbolic learning. clature or functions.

KNOWLEDGE Exprese 2. Concerns acquisition and Z, Recalling System functions.
Infirm long-term maintenance of such as the complex role-
Select knowledge so that it can trass between system input

"be racilled. and output l
3. Recalling physical laws.

such an ohm's law.
".4. Recall'ng specific radio

7 frequencies sod other
discrete facts.

2. USING Apply 1. Concerns the practical I. Based on academic knovledgv,
VERBAL Arrange application of determine which equipment to
"I"I.O•MA- Choose information. use for a specific reol

* TIOH Coapret 2. Generally follor.e the world task.
Determine inictal learning of 2. Based on an academic know.j-

info ration through the edge of the system, compare
,jue of the guidelines alternative modes of opera-
for Recalling bodies lion of a piece of equipment
•f, nowledge, and e cermine the oppropri-

3. Limited uncertainty st &te made for a specific real
outcome, world situation.

4. Usually litt.e thought 3. Baoed on memorized knowledge
of otter slterr.atives. of radio frequencies, choose

the correct frequency In a

specific real world eltua-

3. RULE Choose 3. Choosniag a Cuermf of S. Apply the "rules of the
LEARNING Conclude action based on apply- road."
AND USING Deduce iog known rules. 2. Solve mathematical equsitota

Predict 2. Frequently Involves (both choosing correct
Propose "If.. .Then" ettuaticn. equation and the mechanics
Select 3. The rules are not of solving rhe equation).
Specify questioned, the decision .. Carrying out military

focuses on whether the protocol.
correct ruob Is being 4. Selection of proper fire
applied. extinguisher for diffareot.

type fires

5. Using correct gramar in
novel Situations, covered
by rules.

4. NAKING Choose 1. Choosing s course of 1. Choosing iruquoncies to
DECISIONS Design action when alternatives deacrch on au IaN search plan,

t Diagnose are unspecified or 2. Choosing torpcdo ustlingo
Develop unknown, during n torpedo attack.
Evaluate 2. A successful course of 3. Threit evaluation aon, weapon
Forecast action is not readily assignment.
Formulate apparent. 4. Choice of tact,!s itA Com-
Orgsnire 3. The penalties for unsuc- hit - wide range of npti.ts.
Select ceseful coureas of 5. Choosing a dioan'artc

actiot; are not readily stratgqy in. dualing with, 3
apparent. solfunetion in s co-•lexn

4. The ralative value of piece of equipmont.
poroibele decisions must u. Chc'elng to abort or comit
be considered - includ- oneself to land upon reach-
log pesaible trada-offs. ing the critical point in

5. Frequeontly involves the glidepath.
forced decistons made in
a short period of time
with soft information.

Preceding page blank
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TABU1 2. TMES TYIP OF LEAMKING ALOXITIIS WI7H THE CIMAUAC1IUTICSc
O' TRAINING OLDtfLIVR THEY SUPPORT (continued)
(Baa TAM Report 21 for actual algorithms)

C'UAfTNIIISTICS OF TSAIUINJ OJECTIVIS TEkAT CA 83 ACHIEV•ID WITH
LMIG -OF SPECIFIC ALGORITHIhBlRlt14 NO AMI Tom

Lim LLhh _VERSS S•,AVJAkt, TtRITr.S -- UANLIS

5. DIMTECTIG Detscý 1. Vigilance - detect a few 1. Early sonsa, detection of a
Distinguish cus embedded in a large submarine tergar.
Monitor block of time. 2. Visually detect'-ng the

2. Low threshold cues; periscope of a onorkelfng
signal to noise ratio esubmarina during daytime
may be very low; efly operations in a sea steat
awoerense of eSmll cues, of chree.
t3. aen for a wide ranme of 3 Detect, through a slitht

cues for a given "t'rget" chatge in sound, a bearing
and for different types starting to burn out ii. a
of "targets." piwsr generato.',

6. CLASSIFY- Idmntify 1. Pattorn recognition mp- 1. Classify s eonar target as
ING; Recognite proach of Idsr.tifica- "sub" or "non-sub."

Differ- tion - not .•roblem 2, Visual claseifirIlon of
entists solving. flying sit raft as "friend"

Clairity 2. Classification by non- or "scemy" or as an ' 1-4.-'
verbal characteristics. 3. t-termining that an identi-

3. Statue determination - fled noise is a wheel bear-
ready to start. ing failure, not a water

4. Object to he classified pump failure by rating the
can be viseed from many quolity of the noise - not
perspectives or in many by the problem solving
form. approach.

7. IDENTIFY- Identify 1. Involves the recognition 1. Reading electronic symbols
INO Read of synibals. on a scheracic drawing.
SYf14015 Transcribe 2. Symbols t4 be identified 2. Identifying mar symbols.

typically are of low 3. Reading and transcribing
meaninsfulness to eyibolo on a tnctical
untrained porsons, status board.

3. Identification, not 4. Identifying eaSbole on m I "
interpretation, is weather map.
emphasized.

4. involves tetrlng queues
.of symbolic linforsatior.
end related meanings.

8. VOICK Advise 1. Speaking snd listening 1. Officer giving oral orders
CJNILUNI- )nsuem In specializeJ and rece'.ving reports.
CATING Comeanicate languages. k. Sonar operator passlr oral

Converse 2. Often irnvolves the use information over cosmuni-
Direct of a specific mese•ge cation nec.
Exprees model. SLandard 3. Instructions by CCA
Ipstruct vocabulary snd fcmat. operator to pilot In
Interview 3. Also concerns clarity of landing aircraft.
Listed voice, enunciation.
Order epeed.
Ieport 4. Tising of vsrbalitation
Speak is usually ttitical -

when Lo pens Informa-
Lion.

• 5, Typically charecteritedl
by redund uoey in or arm
of Information content,

6.Inole extensive use
7of previously overleartned

varbal skills. or ever-
coming overlearnmd inte2-

faring pat terms.
.18Tak my ba diffieslt de

to prosace of eackgsmd
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TAULE 2. TWVR T'13U OF LIANINMl AL.OV'ITES WITH UN CHALACZRISTICS
or TRAINING OWINICTIVS Tff SUPFPO•T (ceatioand)
(Iee TAN Report 21 for actual algorithms)

C) T o.CA MISTICS OF TRAINING OIJICTIVIS T•LT CAN N ACNIIM WITH
N4AMES of SflCI]PIC ALGORITMBISLEARNING ACTION

ALGORITHMS VERBS BgIIAvIORAL ATTRIISrUS ILAMPLRS

9, RCALLIWG Activate 1. Concerns the chvinig or 1. Recalling equipment
PIOCRgDUIS, Adjust Sequencing of events. assembly ani disassembly
POSITIONING Align 2. Includes both the cosal- procedures.
HOVUMDIg Asmeable tive and motor aspacts 2. Recalling the operation

Calibrate of equipment set-up and and check out procedures
Diessmemble operating procedures. for a piece of equipment
Inspect 3. Procedural checli lists (cockpit check lists).
Operate are frequently Laed as 3. following equipment turn-onSService job side. erohedsres - sephie on

motor behavior.

0,STKXRIgG Control 1. Tracking. dynastic con- 1. Submarine bow and stern

6 AI Guide troit a perceptiat -motor plane operators maintaining
GUIDING - Maneuver skill involvini contin- a constant course, or
CONrTINUOUS Regulate uoue pursuit of a target aaking changes An course or

ROvYDOr Etser or keeping dints at a depth.
Track certain reading euch as 2. Tank driver following a

msintaining conarant road.ftrn rates. etc. 3. Sonar operator keeping the
2. Compeneatory movements cursor op a sonar target.

based ou feedback from 4. Air-to-air guia..ery - target
displays. tracking,

3. Skill in trrcking 5. Aircraft piloting such aet
requires smooth muscle visually following a
coordination patterns - ground path.
lack of ovnrcontrol. b. Helmsmen holding a course

4. Involves estimating with gyro or magnetic
changes in positions, compose.
velocities, accelere-
tions, etc.

5. Involves knowledge of
display-control
rel. ti.nahips.

II.PERP.OMING Cut 1. Perceptval-motor 1. Use of hand tools such as

GROSS MOTOR Draft behavior-eaphasim 3n hammer, SAw, wrench, or

SKILLS Draw motor. Premium on power tools such am lathes
March manual daxterity, occa- or grinders.

aIX slonally strerrth and 2. Running a drill press in an
Run endurance. assembly line,

S0Sew 2. Repetitiwt mechanical 3. Loading amunition into
Sharper skill, artillery pieces or 5"
Splice 3. Standardized behavior, guns.
Swim little room for varia- 4. Drafting - use of drafting
Acld teon or innovation, instruments.
Write 4. Automatic behevior - 5. Painting - house painting

low level of attention or preserving ehip hull,
ie required in skilled etc.
operator. Kinqmtahtic 6, Marching - close order
cues dominate control .f drill.
behavior.

5. Fatigue or boredom may
become a factor when
skill is peoformed over
an extended period of
time or at a rapid tare,

S. Pine tolerances.
7. Often a component of a

larger task.
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CHABACfIMIUUICS Of TU"lDh 01JOCrTVIS THAT CAN ACI41SV9 WIT
HAME or' BIPNIIC Afl~atuUn

LZRIG ACTIONI
AULOGMUNS VUSS MLNVIOVAL MTh1IFRE8 ZZANPLKS

12. ATTITIJOI Abide 1. r-'ncerna exhibiting a 1. Complying with known safety
IgAJMlUG Accept pattern of behavior standards w~hile performing

Approve consistent with an a maintenance procedure on
Comply attitude or value. a high voltage supply in a
Testify 2. Concerne wilinguoso to radar set.

perform according t~o a 2. Conforming to the stendard
standard as opposed to ot keeping one's bunk area
@kill to partoru accord- neat and clean when the
Ing to that standard. opportunity exists to do
(Motei A parsonk tan otherwise,
hawe a high level of @kill 3. Abiding by security regu-
but choose not to perform lations when handling
in a skillf.1 menner.) classified information.

3. Concerns integra ting or IAccepting the need to take
organizing a value or risks when necessary to
attitude into a pattern protect the liv'es of
of behavior. teammates.

S. Complying with a request
to repair a maliunctioning
radio circuit with graater
than normal speed when a
quick raspoune Is required.
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TABLE 3. INSTRUCTIONAL DELIVERY SYSTEN CHART FOR THE ALW3RITHE4

RECAL INGB oCES OF KNOWLEDGE

Directions. Alternative InstrUCtional Delivery SysteMs

To ,hoosa a delivery D.ivie:y Approach.. D:iverypproach•• NOT

myen. I For itt1ng the Applircation Fe (ver Api o.nhe I 0
i •yta~tPagmtt~q Apltciion Permitting n@mplete

of AllLearning uutdelini n Applieation of cI ea nq

1. Place A * (light And Alyoltim .guidelines and AlgorithmI. ipencil) in hoxe.s
Si nepraoe~tlaq criteria

Irove) that must be Met.

"2. Sol.t th. delivery
systems Olusne) that 0 S

have A. - a each ra. .. 4 U
designatei hy b /.
'These Are the candidate 0 a C
delivery systoeek V

4 0 to

Z .. t.0 0. owOW 1.

BeC trh f c c I - l - u a *•. U C

inatructional - *UI C€ Ca LI= *oI. oUC Ck

V a c 1w. o , . - 1a 1- ~ 1.. V.

Stimulus Criteria

•visull Movement

Limited X X X x

PulX ) X

• visual Spectrum II

Pull Color X X X X N X X

S Audio

Voice Sound range X X X x X

Full Sound Range x

Training getting Criteria

5 Individual Tralnevs At Plxed Location X X x x x x x x

•r dividUal Trainees withl o lmultaneoue
inetructin-ne t Hk-ny Location. X

* Individual -- aiveeea ith Independent
Instruction at Any Lo.catiLon x X

• Small Group X x

* Large Group at a Singie Location X x

• Team Setting

Aa•etnxctretLve Criteria

* Site of Co reenare and Special Hard-
* r waeDeValcopMent

Local x x x x x x
Central x x x x x x X

0 $AunitUde Of Avquli~tkon Colt

High X X -
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TABLE 4. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

Directions, Alteemativo lntas tlo-t im Delivers yst~etms

.Yet.., 0 Voltto th A ii tin Prit.iiCsit
1. "i. .9 oht ppitALl.L asninG uidelinces Abicei, L .....c

penciligh In o.. Algorithm Guiai~ n Alorit.h

Uro...) that a.b.a b s

2. titlec the d.%ivery

have n R i ahron 3
designated by * 4 y.

do vey syfltafla. - ~ b

In tr Isn

a- -II - iO 0 1

stmlsCrite ria rb.Y. ',' I 0 '

Viua K34CC h

:1.-, Sipectrum..,

0.c Iniid& Tran.. at. Pi- L- io XO Xi X

* Vgc ion i a t A nyLcation x x

Voc Teanm Set.tingK K

Administraitive Caiteria

Sie0 Indvi ua Train... atd Spced cial i Hard-~C K
.or b divdalop~ htrina lAidpda,

iberntnca AyLocalio K x x

Magnita d of Aocecaca and Specialt, d
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TABLE 5. IISTTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITH.',

RULIE WILUNG AND USING

DirootLOno, Altewnativ. leetlrational Delivery systems

Ta 6 hea1 a a dalLeari Delivery App r1anhe. D einury Appro •©l1ee COT
syatals I e-lrt". •i tha A "pp0caton r .ttiny to mp et e

.) All L .. r.n.g AvppncQttioi of Loatlrmtqg"1. Pl.. •a (light Guldailnee and Algorithm GUidelines and All-rithm
penniL) in ha.-bol l-Ili. . -Salpraaant lnq criteria

(r'obe) that Isgt be met. -

.' b

2. all l bg .t d A vi ry a. *ayTe maC (CotlUne) thoL -" 0
haY.n•ce *I y *A I J" flC " C

T h......t. b . a..nd Ishel. a h. -. - b ...
2l r .,. o h . .... ..

O M t.4 1 0 p 4.

CIs... Co ao.- - oo

-a.a. doeLe

my. t.. j. .
to 

n " Ilrejitj th caddt
delioery sys . o a

Criteri VL Lfor • 0n0OJ k*M C,)alatn .. ..... OO., . p_! o xD xx i .

h-. a- " _ 0 0.

•: •l ob ...... to~ In -. E. . ...to•

A" .J 0 l.

, .L i ... . .at X. ] .. .
Veryr i. is O

Criteria fo 0 . ~ ~ , I. a a a

I tta ina ntal

Sobient Soid 1X

x.ia0. M I X I,

toirnl _ ;u]t K A NOX

~~ ) 0 ~~~~Visual Foartoc_______

1u. tri ,pln X X I X"L nonontructionn.e• in prt r l an X

bjcl mor i A X X X

.v rnd vn.t r with d p end ent

:oil M ovem t l

P ag r u ll X• X Xlglb.Jll~

(d.)n ArblenC[tlonne _ O _ __ _-

VI ...e If ooSevre. d peil -

Lo V cale-LLAl X A

Cotntlr tA- X i X X

Audtolti o : Cqiteo.

V n ~~o l- 9 a ... atFed Al ochti X X X X X X

"":ýid S.. lib X InX I X I
AOerut nat Ambieny LooAtio

hdeni~tnu ti.- o L'n g Cr it eria

LOO I vI. TAf tFxdLCto X X X X ________

:n rvid al Trie wit Independent_ ___

Intutona n . ti X _ _ _ _

Cao-Itid- of Aut' iltq coCst_________

High 
___
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TABLE 6. IISTWCTIONAL DELIVERY SYSTEM CHAUT FOR THE ALGORITIH

MAKING DECISIONS

.J ireotion., Alternative InstructLonal Dalvory Ay.te.s

To hboese a delivery lelinery "&pyruanh.. Delivery Approsch.mi MO
yPr~ltting Oh. Afnliotio Pennitting Co.plet.

of ALl inoxniny go.idelies ApplictIon t f Learnlng
1. Piece (light and Algorith. Ondd.l• *dAlqoLth.e
pn in a.

(row.) thet oust be .. t.

c,~.. Iolse th~hAY. An *X" in each ron .)
-.* c~* I -

I ' ":I~n t by • " '

- 0 0 * - 0 *- --",:! 0 , ,0 u)

8e e t ngC•U m a A - H 41

OH. . S. 00. .... I 'U 0 0 U

StimutU- Critpris

,ykotogih., PlAin . N N X N A N

Object, Sld N X soi

0 VISA-4 movement nt

Still No n x X x x

* Fol MO. ....t x

Voice Sound sange x X x x N N

FuIl Sound 1ang1-. x x
0 Other

T-Ctile CU- x X/

Externai Atimoi _ ___4I.otto.n Cue U. x

Traliing setting criteria

SIndividual Train.. at Vi..d L-cti.. L X

Independent Smite. with Independent

ln.trtc tioS t A y Location

* sllrop Group

0 ATeam Setting x X

Admini.~stive Criteria

* Sit, of Coura-.or. and spoisal Hard-
__ atC n Vliopsnt

SIu•lx x x x
*CentrAl __ K X N N K K N X

H• MagnitCd. of Acqui.ition Colt • -

* Wigh x x XX
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TABLE 7. JNSTRUCTIONAL DELIVERY SYSTEM CHART FVR THE ALGORITHiMU _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Direction:al Alternative Instructional Delivery systems

ath• boo * h am d r. tDelivery Approach .. Delivery Approaches NOTI ~ ~i Iytl ex ttin9 tile App~ct Permitting CoslteI

of All Learning Guidelines Lpplication of Learnipig
i. PIeas -j (£liht and Algorithm Guidelines and Algorithm

mpencil) in boxe,-|
representing Criteria i
(rw:) , thatmoaut h e met.

.wdesigae. byth a t U 1 - 4 0
2. Selc t d ryytee(column.) ha *u '

Phae aan "X" in each raw a-
Thaeei are tie candidate .c 0 e | C

. l v re y0 ll U • .9 l.

Criteria.Sc .,.,delivery systems, 0, I.0 1-
A0 

0

ks. -.. a W U 0 0- scI
Deliivery Sw ,• ae u a m ,a.uQ, w

Stimulue Criteria

* XulV~a nvironment X X X

Al D Is 0-aVa .04 ,P

S trnal St u d WNotion C U

Training Setting aiteria - -

t- na'.,idUal Trainee at Fised Location x ~ x x_ _

• ndividual Trainee Un-the-Job -

"Administrativs Criteria

S... : Snite of Courseeare and Special Nand-
ware Development

0 LocIl x X

( choo rl) 
X X X X -

O~agntud of auur 'awar t and ospeilt a

r-ow X
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TABLE 8. INMI ITIONAL DELIVERY SYSTEM CHART FOR THE MLQRUXT I

CLASSIFYING

Directional Alternative InstructionaJ Delivery System[ll

Ia

To choose a dellvery Delivery Ap hroa he D l e ach o 4 T
oflla Aeritt.a ing Guidepli nes Ao p PeIr!m!ttl. C omplLearin

'I. .l a e a . J ( i g h t a n d A l g o r i t him G u i deal n e s a n d A Lq,, r L t h s
petn.il) in bOa.

reyreeentie 
ng criteria 

"
(rows) that must be mot.

2d '.e.t the delivey

have an I in cccl row LI

"he.. .. r oL .. tht 
"d a s i g n a t e d b y * r0 a d .

ahese are the cnddidt. a C

I Zo I

S 
l l. t, 0I.

1"I~ ti ..
i

.. I

ObetSli 

SD .. , ; 
_.1.

sit rimul or-ust -*

0I Uvisual ears

nsutLflin Costutin Pln Un X s

object, Solied 
X X I X

Veisual Movement

Limited -- X X. X -

Full 

X 
XExisalc S___. 

X_

x 
Ax 

xoxx ix 

" 
_ _ _

6 Scale
Voice Sond H 

lane 

X 
X X X X X X

Full Sound Range 

X 
_

AV.b tcnt Sounds 

X 

'

Other 
Tactile 

Cues 

X ,

Inter,i l Stimulus 
ot n Cuoss 

_ 

X

External 
Stimulus 

notion 
Cues 

X

Trainin a Seti lng Cr i 

x . . .
•Ind i v id u a ll ) T ra in e e a t a F ix e d L o c a t io n X X X 1 X ]

S( 
Individual Trainee with lnd,'oendent

0 I ....... c .... Any " Locai t on_ ;X ix . X XI

S.11 G'o' 

I 
X X X 

_

SLarge 
Group 

at Single 
Location 

-

X X 
X

Administrative 

Criteria

6 Sit- 
d oi Coural 

are 
atd spec 

La 
tl Hard-

* i., of o u, uane anxSpeciax. 

xrdeare D.lvelopent

Local X XX X__ X X ____

central XAKK
•,t ,, u .

- x- :i:±;,"O Mag n itu de of Acqu isit ion Coa t -___________________x 
x xxL
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TABLE 9. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

IDENTIFYING GRAPHIC SYMBOLS

Directionst Alterative Instructional Delivery ysetwims

To choose a delivery Delivery App.oache. Delivery Approache: AOT

system. Permitting the application Permitting Complete
Sof All Learning Quidelines Application of Learplig

I. Place a "j" (light and Algorith. Guidelines and Algorithm

pencil) in hoxes
roprementino criteria

(rows) that must be met.

-2. Select the deliverysysteme (columns) that 03 0

have an 4 -" in each row - .

designated by a ".1". 3" 3
U0

The . .re the :candidate F c U u
delVery cystas. 0. C 3 0

Criteria for • •"

e3 0 I 0

rS ACriteria fo a33 33

S• mdiSa~le crle tt L Fixe aoain X X
SInstructional Co o X X

n A istr ti -ctU
k~) __________________ U 0. P F. 0 U 1

Training setting Criteria

0 Individual rrainee at a FiXed Location Xx x x x x x x

0 In~lividuAl. Traineo with independent
Instruction at Any Location x X X X

ONAdministrative Criteria -

""0 Site of Courseware and Special Hard-

weae Development

SLocal X X X X X X X
Central X X X X X X X X

*0 Magnitude of Acq•.isition Cost

___iLow I x x X x xx '_
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TABLE 10. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGO~RITHMI

VOICE COMMUNICATINA

aiov~knvAlternt.- vI I , %~t -1ln~ DI J. Iy by.L.e..

T., choos. a delleery 0:lvvr,-yApliro4ýelaIllh'ee l o NOT

ey~eie.i~la te, il'atlt- 1-reittir ii

I . i'i .o iii. t .. d Aigorithi. C-id.i IA- end Aly)- t h.'

arCC th t *u.L tiee. L

2,I. Selec he" -sin1

.1-iqeeted by~ Cm j~ -- C

cc 0.aoO

.0 t.J

ui CL Ln

St, I I. I eCx x

..0 4Uu0 -

l'i,0 - dul 1,11, O lin,-x x

" t A:.I,
Solid~ xi,

VOOCO'~~~ 2'soi 0. x

17o:,n til I O I x x x x IX

* l'0 i~lOO~ 1rio~~t.ol oO.oo~l~oi, 050 ~ *~; ~ -

*~~ ~ xooodoo loxlo il oo.,,ol'

_ _ _ _ - i~ ii52
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TABLE 11. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGiORITHM

VWEMUMN PROOcmUMS 00C PMdeTONdING tCVIMEN

Tovfhl., a.delivery 0:11er . h.. u~v~ V ~ ~ os AApp- -ire O

,ýfl Leauuiisi 'iuidel~l~in Spilis-etin, of 1.a n
. (1st ..4 .h9.,ylthp uvid I tole. aid Alqflr.th

Vi A
r.oleLL 'a' deier

.. . . .d.da.

tat~ý orr~~t..C

Csts~~~rih~ Lo t .C1i
1. toO MO 1

S~~l.Ctflsisd s. 0 f ~ . It . i

netrt~ttnc 000 . t OL.qA.

V1. . t ... I r-

-. C*ttX .1 to 5' to X ~ j X

*ttti~s~it~i s'st 'iot K I

-11diiiuo A.rb X 2ncel

0 itd ... I rlin K-K- K

buI-lu C, (tor

~~Vi~ .0!rX
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TABLE 12. INSTRU IONA. DELIVERY SYSTEK CLRT FOR V& NAL TH

STEERING a GUIDINg--CONTINUOUS MOVEMENT

O.lr~rtionll Altarnative Ins ructionai Delivery iysitems

Sohcanos a delivery Delivery Appro&chaa Delivery Approaches NOl-
aystemlPermitting the Application PAe.mit~tinj• Cvuapletq

of All LnArning Gu.delinea AppilItion of Learning
1. Place a "1" flight and A19orAihm GmI:eltnas and AlgorithmpAncil) In boxes -'. - •
representiny critezia1
(sews) athat ulut anzst.

2, Select the delivery 0

systems ( columnu) that .- 0 row i I
desl,,natad by a L,/-. U • 4 0 ..
These ace the candidate 0 • - w -
jallvei y systems. 0 "-M 0

4ut 10 0 V 0 q go

for •i I
x UnCritedia fr 0 Training

Sello Viua Eiotn X . 0 ..

wIt, etona 1t iuAs Mo ction uX

t iene L(.Cmet MaiO pul tieAt X X

Daivr W 19 - -q -

tainintul tius Criteria

Inuial varsar OveiaTro intin

Exera StFi mulu Motion :e X X X X X

Loca ixd •c tal% nin

with _nepan d-nt Instructionat Heny bLcc-tilOl•X

Administrative rriteria

51 t- of c,%%$-seware And

Special Hardware D•4,elopment

Local X

Central X X X X
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TABLE 13. INSTRUCTIONAL DELIVERY SYSTEM CrhART FOR THE ALGORITHM

PERFORMING GR088 MrYrOR SKIL• V

)iD;reatione. Altarnativi Ini).,uctioieal Delivery System.
i%--., l~~~v c( hoose a delivery -,, i

mc cosadlv Delivery Appruanhes Delivery Ipproaches NOTPermitting the Application PurmLttin. Complete

1. Plare a 1J" (light of All Learning Guidelinom Applicati en of Learning

ipencl) in boses and Algorithm Guidelines and Algorithm"• m representi~ng crite rim

.. (rowv) that .st be met,.2. Selet tha delivery 
V

syst:et.ms (colm)ns that a

have ane X~ 1 eac row ,- VA
designated by al". c
TksThs are the candidate W ' W Ai we . 0

delivery seyatem@. 0 a u *'

Criteria~~~ fo le . 'SC 1. 6 4 .44 441

'Fixed Location XXX

I lidividual Trainee with

•i trdopordtnt instruction

at Many LocationsX X

.4 .0 a Z_ 00

* Snail1 Group-X -

• Team rottingXXX

A'einiscrative criter'a

* Site of Courseware Development

iucalI X X X X

-trlX X I 3
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TABLE 14. INSTRUCTIONAL DELIVERY SYSTEM CHART FOR THE ALGORITHM

Ti ar a wastes irk e.,letlas an LastrvAlione
'delive'ry system ftor the 41ffetive and bthaviora

(r c) htmusft ben ofattiud lernng For a vIn h

Adainjtrtratonn criteria

sytm Sit tf forewr rOea in4 b fen

Alterativ Xntutoa Deivr X X X s

PCr0ntral. o X: t n
0 aq it d vi houi t o d@ aCo ivrstP r t om l t

.y.10 of All LerigGidlns_ __c. nofLann
ainh Algoith Guielne nd _ _ __l:
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APPENDIX A

ALTERNATE APPROACH FOR STEP TWO

Step 2, as presented in section III, is a "by-the-numbers" procedure.
4q •It is a simple sequence of events for selecting delivery systems, but in

its simplicity it eliminates the chance for innovation or for a sensitive
response to special conditions. An alternative approach restore," the
possibility of responding to special conditions. The alternate approach
contains the following steps:

First, study ;he approprilate set of learning guidelines and algorithms
in TAEG Report 23.' Modify the algorithms, as required, to accommodate
the required training tasks.

eL` ) Second, list those media characteristics from table 15, Generic
Characteristics of Training Media, required to carry out the intent of
the algorithm with the training objectives. As an example, a specific

* ) training objective matched with an algorithm may require an instructional
delivery system with the following set of basic characteristics.

Visual form:

Visual alphanumeric
Visual pictorial plane

S .. Visual Movement:

Visual still

Visual Spectrum:

Color

Audio:

Voice sound range

Trainee Response Modes:

Multiple choice

9 James A. Aagard and Richard Braby, tearnin_ Guidelinet anJ Algorithms
* I for Twelve Types of iraining Objectives, .AEG Report No $.i?. - nq

Analysis and Evaluation Group, Orlando. Florida (manuscript form, -o
be published mid-1975).
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TAWM 15. GXNtIle CKRCIR•d.IlS~iTICS OF TPAIM#ING M1,IDUL

STIMULUS CATAGIRLeToiSo 16 as a - a qaility of sound reproduction kCAIAIILITIKS iimnti~a n tiwh sigonifiant elements of the '.n_)

Visual For 0sousd And is suited to the defanding task of
• Htsoud recognition exerelel

I. Viawl 
2

Iptusag ,Lc - wurde, ... te and other
symbols Ipresested graphically. 17. Ambi .t .edMs - a complex sound enviroment e with

sounds meAtinLg froe varioue sources end from

2. .laIj Ptnisl. Plane - a two-diemeniooal various directions, including background noese
limage, a*repeeenutaciem in the tote of 4 and task significant sounds.
plotogreah er drewieg. Other

3. vilualJIjl 8 Con4tiutioe. Pita. - a twu*,
dimesaon~bl figure md of I -[tW , such at II, lactile Cues - signals received through the r•-se

metheeteal curve or greph. of much, including ssneatiosa related to t•Eatuna,
ow~~sn icr shape, grph

4. Visual Oh ct. fonlid - a thrca-dimaenional image misssrshape

or •mality that i" viewed fom eaterior 19, Internal Stimulus Notion tsee - the censetiuns
perspectives. fTlt by a person when he moves him arm, lag,f ingers. etc. , /

S. Visual Znvilrooe.st - A three-dimenstonal image

orrealiy viewed from inside. 20. xteernel Stlmulus Moqtion Cues - the sentsaions felt
by e pereun when he to moved by amoe outaide force

Visua Noven t in such a way that his body experiences roll,
pi te h yawm, heave, oway and/or surge.

6, Vieual Still' - a static visual field, as with p
still photogivuph. drasing, or printod pegs. TRAINfE I*SPONfl HOKES

7. Visual Limited Movement - a basicealy static 21. Covert Rmspoonee - a response which the trainee
visual field a, th slmnta that can be made to creates in his mind but dc(i nor express in en
move, se wIth en animated trensperency or simplt observable manner.
panel wIth swktches tnat move.

22. Multiple Choice - a respounse mode in which a
6. Visual Full Hoemasnt - a visual field in hicti trainee selects a response from a limited mel of

si elments cn move, as with a motion picture, reeponses,
flight ias la.*ur, or operational aircraft.

23. Pa-rcar_ offed Verbal Performance - a response
9. Visual Cyclic . 9 veont - a visual -aSld uhich muds in which a trainee creates a short answer

mes through e fixed sequence end than repeats to a question having a limited set of correct
the esquence in~s repetitive imnar, sc uith aOqwecs,
a film liwp,

S24. Pfea-Style Written Performance - a response mode
Visual Spectrum in which a trainee writes a response in his own

words.
10. Black asd White.a a visual field corpoae4 of"either black or tIste elements, a. with Lhe 25. Decision Indicator - a verbal or perceptual

printed page or lins drawingss, mtor r. sponse in which the trainee indicates
that ti has md. a divergent type decision.

;1. Grey Scele - a virual field ,.oepnsed of black.
white and coniinuJua gradations of gray, as 26, hocLes Perfornance - e response mode in which a
with a black snd white photograph or trainee apeakse including cunvarsetion.
televilsion pictnro\

I 27. Fine Move•ent Manirulative Acts - a respon-e
12. Color - a vinsal field composed o0 various mode in which a trainee makes discrete and

sege" i of the visual spectrum, re with small movements of diale, switches, keys or
color celevision or motion pictures, makes ensitcive adjuatmants to instrumente.

Act msy involve use of snail Instruments.Seals

2. broad Movemeot Manipulstive Acre - a response
II. exact IcAl a - isual field or a one-to- mode in uw.tch a trainee mabes lerge mat emeots

one--rep-iceion of at field as with a full- of levers or whee on large pieces of equip-
sined mack-up, simul tar, or operational sent or by the One of hand held tools.

system. *1
syte,2v. rracking - a response mode in which a trainms

14. Proai ' i L-nnl Scle - res.resentation o; continuously controls constantly changing
r-ali.y ti• other than 'all scale, much am a system, ,uch sa steering an automobile or
scaled model map or ph tograph. holding -; cospus beaning in steering a ship.

Audin 30. Procedural HKnituletive Acts - a response node
in Vi ch a trainee penfonte the sequence ofI•a Ioc * • .Lted qualiL;, Of steps In aprocedure, such *a In the carrying

sound hich enablesospu n words to be out of the items on the checklist for pre-
used ao the medium of c iUationa, but flighting an aircreft or turning on a radar
not suited to more due gIn teak@. Suc¾. system.
as mamic or mound cecoa lion exarcisee.
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TAILS 1S. QWUSSTC CSUAACUSTICS •f MAINIfG WIDtA (continuod)

1FOINATIOU I A DLAX LOGIC 43. 9 - a SNc"I case of itat oequen•.e in
rhiah f lti mted Ianent of a linear prorai isFoil 91 Frglback repeated eviYtinuovey throughout 4 p~tvod of

time, "o with a film loop.

3 n. Intrinsic aoebock - Infmtion the tratine
tocailtAs fromi his own tfi~arna movements or 44. -!rtfhZ ;'4-S cinttni of iu~ttuctioflt4 events

from propriocaptive stimulation, withthe rmasa routed to approprlate advanced
or remadlal material based upon his asnwera to

32. Action Feedback - externally displayed cuss diagnostic quesritos imbeddad at intervals 
t

n

Inherent in tho teak, including such form the maca}I1.
8a instsUMaL inicetionas and the display

of soewe@ to qu*etion " In linear 45. htoms1td OWchine)MAdoptioe - so automatic
prograesad insKruction. asqueacing and pacing of events daUined to

keep a trainee at the threshold level of his
33. ALoamntoed edback - Immediat presentation ability to learn at all tiasU.

of information to the traine@ on haw the
ruoivts of his per(omace rooform to aomo 46. Instructor Selected Segusnce - the ordering of
cr.tecion or an objective reference, events by the Ioatructor, such as io a lecture-

recitation period in the traditional claesroom

34. tconetruction Feedback - critical analysis or in tutoring.
or eval luatIon of traiea paerformnce,
.. all"y at the completion of mn sexrcise 47. Trainse-lnttiated Innuiry - the aselcrion,

or a signlIicant block of inetruction. sequencing and paring of learning evonta by the

Content of Feedback
48. Dynamic Modeling - system progKaaeilng in the

S35. Correct Response Data - an indication of fore of a simulation model which ar.sbles the

correcL response Is p ovidsd the trai.tes trainee to enercies, the model and observe the) either imediately altar ha responds or corresponding effects.
automatically in the event ho does not

respond within a spacified time. INSTUCTIO•AL SiTING

36, score Data - the trainee receives 49. IuL~ividual Trainee at Fixed Location - a fined
quantitative inforcation about his study position for individualioad Instruction,
performance (such as amount, percent such as in a school with carrels or CAI"end roat data), teulinaip.

37. DIsoroti Data - the trainse is informed SO. Individual Treineas with Simultaneous Instruction
of inadequate performance, its cause, a.tKno Locations - any site that can be used
and prescribed remedial action*. with a telocoaaicaticn maode of iretructcon, as

with s-.,duled ratio or broadcast television,
"- 8A. System Performance Data - the ramlne

observes changes in the ataro of a 51. Individual Trai.,e with Indsp.nnerc instruction
system " a cooaequence of his actions at A•y Location - any site that can be used by
in the system. a student for indnpsudent study as with books

or prngxeinvd instruction tests.

T im e S c h e d u l e f o r F e e d b a c k ir Gr.rm m - mnat r i g t e f d i u

52. 80111 Cr.•up - a exeting eLte ce~oneadating up

3q. .amdlate - feedback vrovided i* to 15 people, enabling small group dynamics to

continuity wit a trainme'a actiom, function; both leadelc•he and leader-directed

either cootinmusuly as accrued or at groups; a small classroom.
the conclusion of each student
ralponae. 53. Large Grou' at Si..La LocatLion - a seeting site

for nore then 15 people, such as a large clacercom

40. fixed - feedback provided to the or auditoritm.
trainee at prescribed times, such a&
at the end of sn exercise or at timd" 5A. Lise iruyatiard LotD.ions - two or mars

intervals, group meeting sites that can be linked with
comunication equipment for P comon training

4l. Variable - feedback provided to a program, as with two-way closed circuit TV
trainee according to a variable between clseermore at two different schools.
schedule which may chenge an a
function of stage of training or 55. Teem Setting - as ainjlo site that is equipped to
Slevel of performoane, This iscludme enLil a group of individuala to ;erform aS a
the provieion f. r Intermittent team, as in a veapoun ayatem simulator or
prsgantatione to permit probabilistic operational system.
echodulso of rinforcement.

EVENT SEQUENCE LOGIC

42. Linear - a fAned sequence of
instructicna1 events. as in linear
programed instruction and antion
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Form of Feedback: )

Action feedback

Content of Feedback:

Correct response data
Score data .)

Time Sch:edie of Feedback:

Imlediate

Variable

Event Sequence Logic:

Branching

Instructional setting:

Individual trainee at fixed location.

Third, review the contents of table 16, Media Pool, and consider
instructor roles required for the use of these media. Devise combinations
of media and instructor resources that can carry out the.-intent of the
algorithm with the training objectives. List and describe these different
combinations as alternative instructional delivery systems.

The Media Pool is a list of 89 types of instructonal media. The
list contains a broad range of types of media, including media in various i 'I

stages of development, from operational forms to those under development,
and some that have yet to reach the prototype or pilot program stage.
It is organized into seven categories. The categories are printed
material, audio-only systems, visual-only systems, audio-visual systems,
CAI/CMI, simulated and operational systems, and special or nonstandard
items. Within each category, the media are listed alphabetically.
While this is not an exhaustive list of types of instructional media, it
contains the major forms being used or being considered for use in
military training systems.

Fourth, reject those that fail the practicality test, described In
Step 2 of the primary procedure.

Conceiving instructional delivery systems using this alternative
approach is a highly creative task requiring expert knowledge of the
subject matter, the guidelines, algorithms, and potential delivery
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systems, as well as an awareness of the local conditions at the training
site. It ,.quires a high level of professionalism on the part of the

)training systems design team.

K6)
( ... )

S,.

K

--- I I•
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TABLE 16. MEDIA POOL

PRINT MATERIALS

CASE STUDY FOLDER - A folder of detailed background information on a
problem requiring a decision or plan of action; to be read by the
trainee prior to his (1) making a decision on how to resolve the
issue and (2) participating in a critique on various solutions.
Various forms of folders are used in support of such methods of
instruction as the Case .Study, Incident and In-Basket methods of , )
management and lead~eship training.

FLASH CARDS.- A set of cards designed to be used by an instructor in
front of a group of trainees to drill the group in the recall of
memory type information.

PRINTED MATERIALS - HANDOUTS - Hindouts are a class of printed materials. I
issued to a student for his use and retention to augment regular
iTistructional materials. They are. usually instructor prepared,
machine copied materials of one or' two pages highlighting specific , )
topics or updating existing materials.

PRINTED MATERIALS - PERFORMANCE AIDS - Performance aids are a class of ,
printed materials that aid in job performance by providing data
that should not be committed to memory. They include checklist
routines, conversion tables, equipment test tolerance matrices andthe like. .

PRINTED MATERIALS - REFERENCE BOOKS - Reference books are a class of
printed materials used to identify certain facts or for background )
information such as dictionaries, encyclopedias or technical
publications.

PRINTED MATERIALS - REFERENCE CHARTS - Reference charts are a class of
printed material pictorially displaying data used to identify
certain facts or for background information. Included are data
charts, schematic diagrams, topographical maps and the like.

PRINTED MATERIALS - SELF-SCORING EXERCISES - Self-scori- materials
include exercises and quizzes used in conjunction w• .h standard
curriculum, or programmed instruction. The class includes electro-.
graphic or mark sense materials scored by keys or computer, punch
mark and other mechanical score indicating equipments, chemicdlly
scored materials, etc., that have the capability of providing near
immediate student feedback without the use of prolonged scoring
procedures.
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TABLE 16. MEDIA POOL (continued)

DIAL ACCESS INFORMATION RETRIEVAL SYSTEM - RANDOM AUDIO -Dial access
Information retrieval is an electronic system for distributing
audio (and/or visual) materials and programs which are stored in a
location reoote from where they are dialed and received. Random
audio means that audic materials are retrievable at any time by
electronically triggering a tape duplicating machine that makes a
student copy from a master tape within the library.

DIAL ACCESS INFORMATION RETRIEVAL SYSTEM - SCHEDULED AUDIO - Scheduled
audio means that audio materials may be dialed at any time, but
once a program has begun, subsequent usees must join the program in
progress.

'LANGUAGE LABiORATORY - AUDIO, ACTIVE - COMPARE MODE - An audio presenta-
tional device that distribut'es audio information via a control

* console to student stations equipped with headsets, microphone for
console/instructor-student inter-communication, and a tape recorder.
Student may interact with taped instructional material, rewind and
play back or store responses. Student responses may be monitored

.) or recorded at console.

LANGUAGE LABORATORY - AUDIO PASSIVE MODE - An audio presentational
* device that distributes audio information from a control console to

- student stations equipped with headsets. Audio source may be a
phonograph record, a taped recording, or a motion picture, sound
track.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT) AUDITORY - A training device
designed to place controlled stress on the human hearing system
through use of a physiologically and/or psychologically adverse
aound environment, to enable a trainee to learn to function in this
adverse environment.

RADIO SYSTEM - AM!FM - A passive audio system cor~sisting of a broadcast
studio, transmitting station, and student radio receivers.
The system uses designated AM/FM frequency bands for information
transmission.

RADIO SYSTEM WITH RESPONDERS - A multi-channel two-way radio communication
system that operates within UHF or IHF-FM frequency bands limiting
broadcast ranges. Network may be open or use encoding/decoding
techniques or responders for individual channel privacy.
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TABLE 15. MEDIA POOL (continued)

TELEPHONE CONFERENCE SYSTEM - A telephone system. with switching matrix
capability that allows multiple station two-way audio communication
at tw• or more remote locations.

VISUAL'ONLY SYSTEMS

FILMSTRIP PROJECTION SYSTEM - A single frame projector or attachment
thereto that will accept a filmstrip format and project the film
irAges upon a viewing screen. See: Sound rtlmstrip Projection
System.

MICROFORM WITAI INFORMATION MAPPING - ticroimagery, such as microfilm, )
used as a medium of instruction with the alditional requirement
that each block of information be clearly identified as introduction,
overview, te-t, review questions, index and other discrete.titles,
and that each type of information be positioned in a standard
location within the medium fermat.

MICROFORM WITH IiNFORMATION MAPPING AND ADJUNCT EQUIPMENT - The t.heoretical
configuration of a training system to support individualized
instruction composed of microimagery in an information map format,
a microform reader, and a piece of auxiliary equipment, such as a
mock-up, which is the subject of the Instruction..

MOCK-UPS, PANELS, AND DEMONSTRATORS - DYNAMIC - A visual training aid
that allows an instructor to demonstrate manipulative principle,
movement in time or space, steps of a procedure, linear effect
wit:hin systems or changes in coindition of eouipment or systems
thr•ough one or more operating phases.

MODELS AND STATIC MOCK-UPS - SMALL SCALE - A three-dimensional training
aid built to scale and representing operational equipment. It may
be a solid or cutaway model capable of disassembly by which spatial
and/or sequentiil relationships are represented. Also included are
layout models, recognition model sets, and terrain or topographical
model s.

MOCK-UPS, PANELS AND DEMONSTRATORS - STATIC - A training aid 'used to
denonstrate relative shape, size, composition or function of an
object or system by a visual-cognitive process performed by the
trainee. Such non-moving, real or "scaled" aids include cutaway
models, diagrams, blow-apart hardware displays, etc.

SLIDE PROJECTOR SYSTEM - 2" X 2" - A class of sitigle frame picture pro-
jectors that will accept a standard 2" X 2" slide and project the
contained image upon a viewing screen.

64



TAEG Report Nc. 16

TABLE 16. MEDIA POOL (continued)

4.)PRINTED MATERIAL -WORKBOOK - Workbooks are a class of printed material
used to augment or replace instructional texts by providing a mix
of text information and practice exercises within a single book orU manual.

-PRINTED MATERIAL - TEXTBOOK - Textbooks are a class of printed material
dealing with a subject ý-f study, intended for use at a specified
level of instruction and used as a principal source of organized
infortnation.

PROGRAMM4ED TEXT - BRANCHING - A printed t6ext containing frames of infnr-
ination and multiple choice questions concernilng the information,.
organized in such a way that the trainee's choice of response) directs him to remedial frames or advanced material, as appropriatp..
T'.,, material is carefulily sequenced, tested and revised to ensure
tha~t .a specific student population will acnleve stated behaviordl
objectives with a predetermined levei of success.

PROGkAiHED TEXT - BRANCHING WITH ADJUNCT MJ\TERJAL/EQUIPMENT - A form of
program in which additional materials such as drawings, catalogieeS, Or
equipment are used with tlie regular branching programmed text.

PROGRAMMIED TEXT - LINEAR - A printed text containing a fixed sequence of
small frames of information usually in the form of questiuns requiring
the trainee to construct a simple written response, which is irmuiedi-
atly evaluated. The material is caref~llf sequ.anced, tested, and
revised to ensure that a specific student population will achieve
stated behavioral objectives with a predetermined le~el of success.

PROGRAMM4ED TFXT - LINEAR WITH ADJUNCT MATERIAL/EQUIPMENT - A form o~f
program in which additional material such as drawinqs, catalogues,
or equipment. are used with the regular :inoar programmed text.

STUDY CARD SETS - A deck or decks of cards de!ýiyned to present training
information t3 an indilvidual student.

AUDIO DISC PLAYBACK SYSTEM - An audio system th' uses a record player
and sound recorded on a disc (record) that may be played back by a
listener.

AUDIO TAPE SYSTEM - An audio system that uses a tatpe recorder/reproducer
to record sound on magnetic tape that m'ay be played back upon request
by a listener.
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TABLE 16. MEDIA POOL (continued)

SIMULATION - PAPER - The representation of selected dynamic character-
istics of a system through the use of charts, tables, static photo-
graphs, drawings, and lists of performance characteristics under
s;pecified conditions. This information is presented in such a way
that the trainee can study the initial performance of the system,
change inputs to or elements within the system and note changes in
the performance of the system.

TEACHING MACHINE - LINEAR, STILL VISUAL - An individualized instructionsystem composed of a fixed linear sequence of small step programmed

instruction frames (still) and a manually controlled device to
display the information.

TEACHING MACHINE - BRANCHING, STILL VISUAL - An individualized instruc-
tion system composed of large step multiple choice programmed
instruction frames (still) and a manually controlled device to
select, sequence and display program frames in an order dvpendent
upon the trainee's last response.

2]

AUDIO-VISUAL SYSTEMS

AUDIO TAPE WITH PRINTED MATERIAL - An audio system that use, a tape
recorder/reproducer to record sound on magnetic tape'that may be
played back upon r-ý.euest. Printed materials such as texts, work-
sheets, Pi, schematics, test materials, etc., used with audio tapes
offer a variety of training applications.

CARREL - AV EQUIP,"7'D - A small enclosure or alcove incorporating a desk
used for individual studies, supplied with audio and visual materials
and supporting equipment.

CARREL - LABORATORY - A small enclosure or alcove incorporating a desk,
to be used by one or two trainees and equipped with a 5qt of special I
tools and material for carrying out a hands-on learning event. It
may include audio-visual systems.

DIAL ACCESS INFORMATION RETRIEVAL SYSTEM - SCHEDULED AUDIO/'VIDEO - Dial
access information retrieval is an electronic system for distributing
audio and visual materials and programs which are stored in a loca-
tion remote from where they are dialed and received. ,cheduled
audio/video means that presentations are retrievable at aiiy time
except that once a program has begun, subsequent users must join
the program in progress.
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TABLE 16. MEDIA POOL (continued)

FILMSTRIP PROJECTION SYSTEM WITH AUDIO - A sound filmstrip prjector
represents a family of audio-visual devices using single frame
visual filmstrips with sound on magnetic tape or records. Visuals
and sound may be manually or automatically synchronized. Commercial
equipment options include front or rear screen projection, remote
and stop action capability, and cartridge loading models.

)FILMSTRIP PROJECTION SYSTEM WITH AUDIO AND ADJUNCT EQUIPMENT - A system J
for presenting information via a filmstrip projector and synchronized
audio tape and special equipment that is the subject of study. The
use of adjunct equipment with the AV media provides the capability
for a variety of "harnds-on" training tasks to be performed.

INSTRUCTIONAL KIT WITH INSTRUCTOR - A teaching kit designed for specific
subject area instructional support. Kit allows •,ie instructor to
use a varied or multi-level teaching approach to instruction by
including appropriate visual aids, audio tapes, models, charts,
demonstrators, reference and test materials.

INSTRUCTIONAL KITS FOR TRAINEES - A modular package of materials
for students that contains all materials required for a segment of ¶

instruction. Kit may contain programned instruction, audio-visual
materials, tools, materials, typical samples, reference materials
and testing materials as appropriate.

MOTION PICTURE PROJECTION SYSTEM - COMMERCIAL, 16MM AND SUPER 8MM FILMS -
A motion picture crojection system implying the use of professionally
prepared l6nmm or S-8mm sound motion picture films for training.
Appropriate 16mm or S-8mm projector and projection screen are
included.

MOTION PICTURE PROJECTION SYSTEM - LOW BUDGET 16MM AND SUPER 8MM FILMS
A motion picture projection system implying the use of locally
produced sound motion pictur2 films for training. Such films are
acceptable for training, but often lack the professional o'iality of
commercial film3. Apprupriate 16mm or S-8mm projector and pro-
jection screen are included.

MICROFOPJ WITH INFORMATION MAPPING, AND AUDIO - The theoretical configu-
ration of a training system to support individualized instrtiction
composed of microimagery in an information map format, a microform
reader, an audio tape in a cassette 3nd an audio cassette playback
unit.
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TABLE 16. MEDIA POOL (continued)

OVERHEAD PROJECTION SYSTEM WITH INSTRUCTOR - A system consisting of a
horizontal stage projector designed to use a vertical throw for
focusing an enlarged transparency image upon a projection screen.
An operator is normally required to change the transparency and
Turnish verbal commentary.

SOUND SLIDE PROJECTION SYSTEM - A system for presenting Information by
means of an audio tape and a series of synchronized projected
visual slides.

STUDENT RESPONSE SYSTEM - AV SUPPORTED - A student feedback response
system using programned audio and/or visual presentations. It
consists of four major components: control console with response
readouts, student responders, audio visual devices, and a programmer.
Options include paper tape readouts and computer interface terminals.

TEACHING MACHINE - BRANCHING, STILL VISUAL WITH AUDIO - An individualized
instruction system composed of large step multiple choice programmed
instruction frames (still) with synchronized sound and a manually
controlled device to select, sequence and display program frames in
an order dependent upon the trainee's last response.

TEACHING MACHINE - BRANCHING, STILL AND MOTION VISUAL WITH AUDIO - An
individualized instruction system composed of large step multiple
choice programmed instruction frames (still and motion) with synchro-
nized sound and a manually controlled device to select, sequence
and display program frames in an order dependent upon the trainee's
last response.

TEACHING MACHINE - BRANCHING, WITH ADJUNCT EQUIPMENT - An individualized
instruction system composed of large step multiple choice progranmed
instruction frames (still or motion with or without audio) with a
manually controlled device to select sequence and display program
frames in an order dependent upon the trainee's last response.
Associated with this equipment is a second piece of equipment, such
as a mock-up, which is the subject of instruction and is operated
according to 'instructions from the basic teaching machine.

TEACHING MACHINE - LINEAR, STILL VISUAL WITH AUDIO - An individualized
instruction system composed of a fixed linear sequence of small
step programmed instruction frames (still and motion) with synchro-
nized audio, and a manually controlled device to display the audio
and visual information.
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TABLE 16. MEDIA POOL (continued)

"TELECONFERENCE SYSTEM - A telecommunicdtion system that allows audio and
S) visual two-way rwmunication between two or more remote locations.

TELEVISION - CABLE (CATV) - A hybrid CCTV system offering selective,
multiple channel, encoded programming to cable network patrons. A
typical system consists of a signal receiving antenna system for
the master station and relay of amplified signal channels via area
substations to system subscribers. Programming may also be generated

k )and transmitted between substations offering iultiple options for
conference or training. Programs are encoded for privacy and control

•, ) of viewing audience.

TELEVISION - CARTRIDGE (CTV) - A cartridge television system (CTV)
consists of packaged video tape programs, video recorder, playback
and display units, and control equipment offering high selectivity
and availability for individualized programming. Program cartridges
may be prerecorded, locally produced, or recorded off-the-air.

TELEVISION - CLOSED CIRCUIT (CCTV) WITHOUT FEEDBACK - CCTV without
* feedback is an electronic transmission system for images and sound

using a coaxial cable distribution system. System design includes
one or more studios or control rooms, a signal distribution center,
and signal distribution cables terminating in reception areas
equipped with receiver/monitors. Off air, live or video taped
programs may be used.

TELEVISION - CCTV WITH FEEDBACK - CCIV with feedback is the transmission
of a live presentation with audio feedback via microphone or tele-
phone in each receiving classroom. Live instructor is required in
student-instructor-CCTV loop to activate the feedback mode.

TELEVISION - NON-MAGNETIC VIDEO DISC SYSTEM - An experimental form rf
television, similar in function to cartridge television, in which
the program is encoded on a thin plastic disc, distributed to users
where it is rotated at high revolutions per minute on a player which
reads the data and sends program signals into the anv&anna terminals
of a standard color television receiver. Random access capability.

TELEVISION - OPEN BROADCAST - Open broadcast television is the elect";.ic
transmission of images with accomrpanying sourd from a single channel
VHF and UHF station and shorter range multiple chainnel 2500 MHIZ
systems.
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TABLE 16. MEDIA POOL (continued)

TELEVISION - PORTABLE VIDEO TAPE SYSTEM - A low cost video tape recording
and playback system which is self-contained and portable. Typical
systems consist of one or two mobile vidicon cameras, a small scan
video tape recorder and a monitor receiver. Immediate area
programming and open broadcast reception and recording is standard.

TELEVISION - VIDEO DISC WITH ADJUNCT EQUIPMENT - A theoretical con-
figuration of a video disc system in which random access capabilities
are used by a trainee in retrieving step-by-step procedures and
diagnostic routines as an aid in performing these operations on a
piece of equipment.

CAI/CMI

COMPUTER ASSISTED INSTRUCTION (CAI) - A form of individualized instruction
that employs digital computer technology to manage and display
information to a student, accept student responses, provide knowl-
edge of results, and select subsequent learning event.

COMPUTER ASSISTED INSTRUCTION - PLATO IV BASIC CONFIGURATION - An
individualized computer based teaching system being developed by
the University of Illinujs at Urbana-Champaign, and includes up to
4096 terminals, a communication network, a central computer and the
author language TUTOR.

COMPUTER ASSISTED INSTRUCTiON - PLATO IV, BASIC CONFIGURATION AND AUDIO -
System includes basic r•nfiguration of PLATO IV plus a random access
audio playback system.

COMPUTER ASSISTED INSTRUCTION - PLATO IV, BASIC CONFIGURATION WITH ADJUNCT
EQUIPMENT - Includes the basic terminal with externally connected

auxiliary equipment.

COMPUTER ASSISTED INSTRUCTION - PLATO IV BASIC CONFIGURATION WITH ADJUNCT
EQUIPMENT AND AUDIO - The basic terminal with externally connected

auxiliary equipment including a random access audio playback system.

COMPUTER ASSISTED INSTRUCTION (CAI/CMI) TICCIT - A CAI system designed
b!. Mitre Corporation which allows the student to manage his own
instruction.

COMPUTER MANAGED INSTRUCTION (CMI) - A student management system in
which a computer receives information about student achievement
from terminals on- or off-line and directs the student to a sequence
of off-line learning modules suited to the student's style of
learnino and level of achievement.
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TABLE 16. MEDIA POOL (continued)

SIMULATED AND OPERATIONAL SYSTEMS

COMPUTER SIMULATION - ON-LINE - A trainee station equipped with a
computer terminal in which the trainee operates in direct interface
with the computer as part of the program loop. By his inputs, the
trainee determines his allowable performance parameters and discerns
the effect of his inputs upon the system being simulated,

COMPUTER SIMULATION - OFF-LINE - A trainee station equipoed with a
computer terminal enabling a trainee to select a cormiputer simulation
program, enter his own variables (batch processing) and run the

"... simulation to determine the perform ance of the simulated system
under a variety of conditions.

, ) GAME - COMPUTER SUPPORTED SIMULATION - Any contest, governed by rules,
between teams or individuals, where the contest is a dynamic model
of some real system,. and a computer is used in performnirng some of
the calculations necessary for the operation of the model as in
computer supported war gaming.

GAME - MANUAL SIMULATION - Any contest between teams or individual
players, governed by rules, where the contest is a dynamic model of
some real system, and is played without the aid of a computer.

LOGIC TRAINERS - A class of trainers that synthetically allow electronic,
mechanical, fluid or gaseous conceptual system logic training
without the use of actual hardware.

* GAME - COMPUTER SIMULATION, SOLITAIRE, WITH VISuLAL DISPLAY - Any contest,
governed by rules, between a single player and a computer with
visual attachments where the contest is a dynamic model of some
real world system or event.

OPERATIONAL EQUIPMENT WITH MANUALS - A unit of operational equipment
being used for instructional or training purposes with its supporting
technical documentation such as operator's guides, maintenance
manuals and parts lists. May be an electronic black box, rifle, or
truck.

OPERATIONAL SYSTEM - REAL ENVIRONMENT - An operational system used for
training such as an aircraft, ship or track vehicle. Part task,
full task, sub-team, team or multi-team training may be conducted
in conjunction with or independent of normal operations.
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TABLE l\. MEDIA POOL (continued)

OPERATIONAL SYSTEM - SYNTHEICALLY STIMULATED - An operational system ; )
that is used for training by interfacing input equipments in the
form of tapes, black boc es, or computers. Such input equipments
present programmed data to the operational system allowing it to
be used for training or \evauatlve purposes. May be used for part )
task, full task, sub-teal. multi-team training or combinations
thereof.

PHYSIOLOGICAL TRAINER (HOSTILE\ ENVIRONMENT) VISUAL - A training device
designed to place control ed stress on the human visual system,
through the use of physiol gilcally and/or psychologically adverse
or low threshuld visual si nails, to enable a trainee to learn to x. )
function in this adverse eivlronment.

PHYSIOLOGICAL TRAINER (HOSTILE ENVIRONMENT) SURFACE AND INTERNAL SENSES -
A broad categury of trainin• devices designed to provide the
cutaneous, kinesthetic and ollfactory sensors with physiologically
and/or psychologically adverke signals, to enable a trainee to
function in adverse pressure,\ temperature, pain or disorientating
motion enviro ments.

PROCEDURE TRAINER - Training hardware designed for basic, training,
familiarizatioln or transition ~ype procedure training for normal,
alternate and emergency operat on of operational hardware. Trainer

* systems respond with a lesser gree of fidelity of performance
than is requied for simulators\ May be used for various combinations
of part task, full task, sub-te m, team or multi-team training.

PROCEDURE TRAINER - ADJUNCT DISPLAYS AND LOGIC - Training hardware )
designed for basic training, familiarization or transition type
procedure training for normal, alternate and emergency operation
of operational hardware. Trainer systems respond appropriately
to trainee inputs but to a lesser egree of fidelity of performance
than i3 required for simulators. May be used for various combinations
of part task, full task, sub-team,'team or multi-team training.
Adjunct displays and logics may inc ude scoring attachments,
adaptive control, automatic demonstrations, enhanced displays,
automated briefing and debriefing capability, automatic, coaching,
remedial exercise prescriptions or f6llow-on assignments.

SIMULATOR - Training hardware that is designed specifically for training
purposes to simulate operational equi ent/systems or portions
thereof, and which simulates the operational environment in a
training situation. When operated, itbecomes a dynamic model of
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TABLE 16. MEDIA POOL (continued)

the appearance and performance of selected aspects of the opera-tional equipment/system. May be designed for part task, full task,sub-team, team, multi-team training or combinations thereof.

K) SIMULATOR - ADJUNCT DTSPLAYS AND LOGIC - Training hardware that is
designed specifically for training purposes to simulate operational
equipment/systems or portions thereof, and which simulates the
operational environment in a training situation. When operated,
it becomes a dynamic model of the appearance and performance of
selected aspects of the operational equipment/system. May be
designed for part task, full task, sub-team, team, multi-team

* .... training or combinations thereof. Adjunct displays and logics
may include scoring attachments, adaptive control, automatic
demonstrations, enhanced displays, automated briefing and debriefing
capability, automatic coaching, remedial exercise prescriptions
or follow-on assignments.

SPECIAL AND NON-STANDARD ITEMS

AUTOMATIC RATERS - INFORMAL TRAINING - A class of electromechanical
response rating devices used primarily for informal refresher
type training. Typically, a gaming apprnach is used to offer
multiple choice type questions to the trainee. Immediate feedback
upon answer choice selection is given in the form of right, wrong,
or item score as well as cumulative score.

CARREL - DRY - A small enclosure or alcove incorporating a desk, used
for individual studies, without audio-visual or laboratory equipment.

CLASSROOM - TRADITIONAL - A classroom designed and equipped for an
instructor to lecture, lead group discussions, conduct paper and
pencil tests and use instructor controlled audio-visual aids.

DO-IT-YOURSELF KITS - A type of instructional kit containing instructions
and materials for fabricating a usable product. Such a kit offers
practical "hands-on" training following theoretical training.

GAME - MANUAL NON-SIMULATION - Any contest between teams of individual
players, governed by rules, where the contest is not a dynamic model
of some real system, and is played without the aid of a computer.

SPECIMEN SETS - An instructional kit containing samples of similar items,
liquids or materials that may be tested or evaluated for identifi-
cation, quality or type.
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APPENDIX B

COST MODEL: DISCUSSION, ASSUMPTIONS AND LIMITATIONS

An economic analysis is a critical step in the design of training
systems. A rational choice of an instructional delivery system cannot
be based upon training effectiveness without regard to cost and vice
versa. In order to facilita.;e the economic analysis of instructional
systems, a cost model has been constructed. The model is simply a
computational algorithm for determintiig both the cost of the components
and the total instructional delivery system.

An economic analysis requires that alternatives be identified ana
) associated resources specified. These determinations must be made prior

to the use of the cost model and constitute the input data for the
model. The TECEP approach outlined above provides a systematic procedure
for the identification of feasible training systems and associated
resource requirements. After alternatives have been identified and
their resource requirements specified they must be "costed" and time
phased. The most common method of costing is to place dollar values on
the resources. These values can be time phased, discounted and summed
to represent the present cost of each alternative.

The assumptions and objectives underlying the comparative costing
of proposed media sets determines which resources are relevant and how
these resources are valued. The interpretation oF the output of the
cost model is dependent upon these assumptions and objectives. For
certain objectives the outputs have only relative meaning while for
other applications the outputs could have absolute meaning.

When the objective of the analysis is to select the most efficient
alternative from among a specified set, all of which are capable of
meeting the training objectives, then the resources common to all alterna-
tives can be factored out and ignored in the analysis. When the objective
is to determine the total absolute long-run cost of training, then all
resources used for training must be included and evaluated at their
opportunity cost. When the objective is to determine the budget require-
ments to implement and operate a system, then the cost of resources
which must be acquired plus the current costs of operation are the
relevant costs.

In the use of the following cost model, the objectives of the
analysis must be clearly specified and resources identified and priced

* accordingly. A meaningful economic analysis requires that alternatives
be available, one of which may be the status quo. By making explicit
all of the alternatives and their resource requirements, the analysis
can often be greatly simplified. Resources which are common to all
alternatives and difficult to evaluate can be factored out of the
analysis.
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Resources which are factored out are, nevertheless, a part of the
total lpng-run cost of training. If the decision to undertake training
is contingeut upon the benefits to be acquired versus total training
costs, then these resources must be evaluated and the total cost weighed
against the benefits accruing from. the training.

Most military tasks have become so sophisticated that the need for
training is axiomatic. Often the pertinent question is how best to do
the training and not whether or not to do the training. When the
decision is already made to undertake the training to achieve a particular
proficiency level then the benefits of any particular alternative over
another can be measured with respect to the next most efficient alter-
native. Relative or incremental costing of alternatives provides
sufficient information for selection of the more efficient alternatives.

It is anticipated that many users of the TECEP approach and the
cost model will be administrators at the operational level. These
individuals most often encounter problems of how best to provide a given
level and quantity of training. They seldom havp an opportunity to
control these variables. Administrators at this level are most often
faced with cost minimization problems and are primarily interested in
planning their training system to most efficiently accomplish their
training goals. They often have little need to determine the value or
worth of training and, hence, have little need to compute a benefit-cost
ratio.

While the emphasis of the TECEP approach is on cost minimization
(fixed output levels) there will be requirements for analysis in which
benefits fluctuate in response to training approaches. The evaluation
of differential benefits accruing from different training approaches is
a complex problem arnd one which has been beyond the objectives of this
model. While the cost model can be used to evaluate the resources
required for various training approaches, it does not, nor was it intended
to, provide a method of assessing differential benefits or effects of
alternative training approaches.

The basic output of the cost model is the present value (cost) of
each alternative. Additional arithmetical computations are presented.
The latter include the total and average annual cost per student position,
the average cost per graduate and a distribution of the incidence of
costs over the life o:f the alternative being evaluated.

For most applications of the model, the analysts will be required
to access multiple data sources. Past records of operational units
provide one valuable data source. Personnel data published by NAVPERS,
and other similar types of data can be used for estimates of personnel
costs. While the model requires rather detailed breakdown of certain
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data, the model can be used to advantage even when many of these data
are not highly reliable. However, data reliability must be recognized
in the interpretation of results.

K-) There are numerous limitations in the use of the model. First, and
perhaps most significant, the model is not capable of identifying or
selecting (from among the feasible set) the most efficient media. The
model does not utilize any optimization criteria for ascertaining
effectiveness or efficiency. Its use is limited to a cost determination
of proposed alternatives (media sets) and only through an iterative use
of the model could one hope to move toward more efficient solutions.
Furthermore, the model is not designed to predict or forecast the total
cost of a system for which a planner must budget resources. Its primary
purpose is to ait! in selecting the most efficient instructional medium.

Second, the model is constructed upon the assumption that for any
specified planning period there will be some resources which must be
used as they exist and others which can be varied to accommodate various
training numbers and levels. However, there is both an absolute limit
and an efficient limit to the amount of variable resources which can be
expanded against a fixed set of resources and one must be cognizant of
these limitations in the use of the model.

k )A basic computational unit for which many of the variable -costs are
entered in the model is the "student position.1'lO The number of student
positions required, and hence the variable resources, are ccmputed as a
function of the training requirements. The training requirements are
exogenously determined and reflect both numbers trdined and course
characteristics.

( Changes in educational technology which have the effect of reducing
"the time required in the nmedia may result in the need for fewer student
positions and lower numbers of students in training to fulfill training
requirements. These cost sevings would be reflected in the model. The
impact of introducing educational technology which has no effect on the
resource requirements or time spent in training cannot be evaluated with
this cost model. The model is not designed to evaluate the effects of
introducing technology In which the impact occurs entirely on the benefit
side.

10 A student position may be a carrel and related instructional material,
a classroom position and related equipment, a flight simulator, or it
might be uniquely defined in terms of the system being analyzed.

77

. im



TAEG Report No. 16 Ii

Third, the model assumes all variable cost functions are linear--an
assumption that may not be tenable for specific training situations.

Fourth, the model does not provide any means for evaluation of
secondary, or spillover, effects of alternative training approaches. 11
These effects are implicitly assumed to be constant (or equal) for
alternatives considered. If such effects do in fact exist, they must be
evaluated outside the model. A general model cannot be defined in
sufficient detail to cover all possible contingencies. These contingencies
may require the user to exercise Judgment In his interpretation of inputvariables. The important consideration is that all relevant costs be )
included and that data are entered in the input variables in a manner
which avoids double counting.

The user may often find it convenient to redefine certain variables
in order to reduce the complexity of the input data for specific applica-
tions. Such changes can be made by identifying the relevant functional
relationships in the FORTRAN program and making changes in these relation-
ships where necessary.

If the analyst is willing to make certain assumptions about the
structure of the cost data at various points throughout the model, then
a number of the input variables are not relevant and can be entered as
zero. For example, if the instructional material is developed prior to
implementation and no further development is undertaken during the
planning period then the variable concerning the dollars required for

* instructional material development is zero for all years in the planning
period. Similarly, if it can be assumed that the instructional material
has no remaining value at the end of the planning period, then the
variable concerning the remaining value of instructional materials is
equal to zero. A willingness to eliminate many of these factors by
assumption would enable the analysts to reduce the complexity of the
input data.

An effort was made in constructing the model to gain as much flexi-
bility as possible, yet not at the expense of eliminating the model
usefulness for analysis of less complex problems.

11 Secondary effects are those effects which occur outside the influence
of the decision-making unit. Therefore, the decision maker does not
normally consider the impact of secondary effects when iraking his
decision. However, from a societal viewpoint these effects may be
extremely important. An example of a secondary effect, and one not
normally considered in evaluating military training, is the worth of
the training to the individual in preparing him for a civilian
occupation.
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SThe input variables are classified into seven classes as follows.ýll facilities, (2) equipment (3) Instructional material development,

4personnel, (5) students, (6) supplies, and (7) miscellaneous.Adefinition of each variable follows:

1. Facilities

(1FACOST Total costs of focilitie. acquisitionand refurbishing which are necessary
fcr implementation.

LOFFA Expected years of life of FACOST assets.

CPSQFT(I) The annual cost of operation and maintenance
of facilities per square foot (includes
operation, maintenance, janitorial service,
utilities, etc.). Include the annual
oppovtunity costs of facilities where applicable.

SQFTIN Total square feet required for each instructor.
SQFTST Total square feet required per student position.

[ SQFTAM Total square feet required for administrative,,.
overhead.

2. Equipment

9EQ CISP The cost of equipment necessary for implementa-
tion (that which is not dependent on the number4 1 of student positions). Do not include equipment
which is uniquely associated with student
positions (i.e., costs included in variable
EQIMPC).

LOFEQI The expected years of life of equipment included
in EQCISP.

CAQSP([) Total cost of equipment to be acquired in eachyear of planning period following implementation.
Include cost of equipment which represents
expansion or addition to the program plus
replacement costs for that equipment. included
in EQCISP.

LOFEQ(") The expected years of life of equipment which
has been included in CAQSP(I).
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OMFEQ(I) Total annual operation and maintenance cost of
fi.xed equipment; i.e., tf.,) operation and mainte-I nance cost of equipment not uniquely related to
student positioe.s. O&M costs of equioment
included in variable EQCISP and CAQSP(i).

EQIMPC The cos. of equipment (per student position)
which must be acquired for implementation. Do
not include equipment which is not uniquely

K related to student positions (i.e., do not
include equipment costs included in variable•: I EQCISP).

LOFEQ The expected years of life of student position
equipment; i.e., equipment included in EQIMPC.

COPMT(I) Annual operation, maintenance, and replacement
costs of equipme, associated with each student
position in eaLh year of the planning period;
i.e., the O&M costs of equipment included in
variable EQIMPC and the replacement costs of
any student position related equipment.

TSPOSD The percentage of planned operating time the
student position equipment is nonfunctional
because of unplanned contingencies; i.e.,
equipment failure, weather, etc. (percentage of
down time equals one minus the percentage
availability).

3. Instructional MaterialDeelopme

UIMD The percentage of time spent in the trairnng
medium (for the nonrecycled student) for which
urique hours of instruct'lonal material must be
developed.

UIMDYR(I) The number of unique hours of new instructional
material to be developed in each year of the
planning period. (The model assumes that any
materiel developed and reflected in this variable
-is unique to the course an9 will be fully
depreciated at the end of the planning period.)
This variable does not include any updating of
original course material.

iso
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UPDATE Update factor for instructional material.
Percentage of the original development of
instructional material expended each year to

AW maintain the courseware.

EVIM The percentage of the original development cost
of the instructional material which remains at
the end of the planning period.

CIMD Average cost of developing the master copy for
one hour of instruction (i.e., the per unit
instructional material development costs).

4. Personnel

SINTSPO Instructor-to-student position ratio.

SALINR Average annual salary and benefits
for one instructor.

5. Suplies

SUPPLY Average cost of expendable supplies per student
while in the training medium.

6. Students

GRAD(I) The number of students who must be trained for
each year of the planning period; i.e., the
number who must complete the program and graduate.

STUDSL Average annual salary and benefits for one
student.

STCSTl Average student travel costs to and from school.
Do not include any travel done as part of the
course.

STCST2 Average student travel costs which a a incurred
as part of the course. Do not include any
costs to and from school.

7. Miscellaneous

N The number of years in the planning period.
(In setting the planning period, guidance can
be found in SECNAVINST 7000.14A, pages 7 & 8.)
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ARATE The attrition rate. The percentage of
students who enroll in the program but never
complete the training.

DRATE The discount rate (10 percent according to
DoD Instruction 7041.3)

WSCHOP The time in weeks the student position is
available per year.

TLENGH The average time in weeks spent in the training
medium for the nonrecycled student.

TLEGTH The average hours per week the student spendsin the medium.

RRATE Recycle rate equals the percentage of students
enrolling in the traiming who will repeat some
part of the program.

ARCYTM Average recycle time in weeks equals the

average amount of time a student spends in
repeating any and all parts of the course.

ESP The percentage of student positions above the
computed number which are to be acquired to
provide for fluctuations in student inputs
through the system.

The following variables are computed by the model from the above

input data:

1. Facilities

TSQFT Total square feet of facilities required:

TSQFT=(SQFTST)(PSP)+(INTSPO)(PSP)(SQFTIN)+SQFTAM.

FCOST(I) Total cost of facilities for each year of
the planning period:

FCOST(I)=(TSQFT)(CPSQFT(I)).

2. Equipment

NSPR(I) Number of student positions required for the
system:
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2 NSPR(1)-((SMWRRC(I)+STUDMW(I))/(WSCHOP)/(l-TSOPSD).IMISP Mean number of student positions for plarning

I period:

NIt WMSP= =NSPR(I)/N.

PSP Planned number of student positions:

PSP=MNSP+(ESP)(MNSP).

SEAQCi Equipment acquisition costs necessary for
implementation:

EAQC1m(EQIMPC)(PSP)+(EQCISP).

TAEQC(I) Total annual operation, maintenance and equipment
acquisition costs for each year of the planning
period:

' TAEQC(1)=(CAQSP(1)+(COPMT(1))(PSP)+OMFEQ(I).

E3 Annual depreciation of student position equip-
ment:

E3 = (EQIMPC)(PSP)/LOFEQ.

:3 Internal computed variable indicating the yearsof life remaining in equipment at end of plait-
ning period.

RVEQ Remaining value of student position equipment

at end of planning period:

RVEQ=(R)(E 3 ).
RVEQ2 Remaining value of equipment purchased in each

year of planning period (- for all
(LOFEQ(I -N)Z 0):

N
RVEQ2= Y(LOFEQ(1)-N) *(CAQSP(1)/LOFEQ(1)).
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RVEQ3 Remaining value of equipment purchased for

Implementation (-for all (LOFEQ1-N) 0):

RVEQ3 C (LOFEQl-N) * EQCISP/LOFEQl. )

3. Instructional Material

ACIMD Instructional material development costs for
implementation:

ACIMD=(CIMD) (UIMD) (TLEGTH) (TLENGHI).

CUIMD(I) Total cost of developing instructional material
in each year of planning period:

CUIMD(1)=(CIMD)(UIMDYR(1)).

AIMMC(I) Maintenance costs of instructional material for
each year of planning period:

AIMMC(I)=CUIMD(I)+(ACIMD)(UPDATE).

RVIM Remaining value of instructional material at
end of planning period:

RVIM=(ACIMD)(EVIM).

4. Personnel

RINSTR Number of instructors required:

RINSTR=(INTSPO)(PSP).

CINSTR(I) Total costs of salary and benefits for all

instruztors for each year of planning period-

CINSTR(I)=(SALINR)(RINSTR).

5. Students

STUD(I) Student inputs necessary in each year to provide
the required number of graduates:

STUD(I)=GRAD(I)/(l-ARATE).
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AASIN Average annual student inputs required to provide
the number of graduates specified in each year:

N
AASIN-ZSTUD(I)/N.

1=1

U, STUDBMW(I) Total time required in training for all students
in each year of planning period to train the
required number of students (to specified
objectives) utilizing the media set underconsideration (exclude recycle time):

4, •STUD4W(I)=(TLENGH)(STUD(I))(l-.5(ARATE)).

SMWRRC(1) Total time required for recycling for all

students in each year of planning period:

SMWRRC(I)=(RCRATE) (STUD(l )) (ARCYTM).

AOB(I) Average number of students on board for each
yea r:

p•. •AOB(I )•:(SMWRRC(I)+STUDMW(I))/WSCHOP.

AAOB Mean nutmber of students on board for entire
planning period:

N
AAOB=E AOB(I)/N.

TRAVEL Total annual travel costs for all students:

TRAVEL=(AASIN)(STCSTI )+(STCST2)(AASIN)
(1-0.5 ARATE).

SSALRY(I) Total costs of student, salary and benefits for
all students for each year of planning period:

----- SSALRY(I)=((SMWRRC(I)+STUDMW(I))/52)(STUDSL).

6. Supplies

SUPPY(1) Total cost of student supplies for each year
in planning period:

SUPPY(I)=(STUD(I))(SUPPLY).
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7. Miscellancous

UDACST(%) Total nondiscounted costs for each year
in planning period:

UDACST(I )-FCOST(I )+TAEQC(I )+AIMMC(I )
+CINSTR(I )+SUPPY(I)
+SSALRY(I)+TRAVEL.

H4 Total nondiscounted cost of alternative:

H4=1 UDACST(I)+FACOST+EAQCI+ACIMD

- RVAS/(l+DRATE)N.

RVAS Remaining value of equipment and instructional
material at end of planning period:

RVAS=RVEQ+RVIM+RVFA

PVALUE Present value (cost) of alternative:

N
PVALUE= • ((UCACST(I) (2+DRATE))/,

I--l (2(1+DRATE) I )+RACOST+EAQCI+ACIMD1

-JRVAS/(l .O+DAE) N.

C3  Average discounted costs per student position:

C3=PVAL,UE/PSP

CINT Initial system acquisition costs for
facilities, equipment, and instructional
material development:

CINT=FACOST+EQACI+ACIMD.

ANCSP Average annual nondiscounted costs
per student position.

ANCSP=H 4 /(N) (PSP)

ADCSP Average annual discounted costs per
student position:

ADCSPwPVALUE/(N) (PSP)
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ACSP Initial system acquisition costs for
facilities, equipment, and instructional

-•) material development per student position!I -j 
ACSP-CINT/PSP.

UAC Uniform annual costs:

UACwPYALUE/ Z (2,'DRATE)/(2(l+DRATE)'I.

4 11
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APPENDIX C

FORTRAN PROGRAM OF COST MODEL

The purpose of this appendix is to supply the necessary information
for the use of the FORTRAN IV Cost Model program. This information
includes a FORTRAN IV Program Listing, a sample data set and a sample
run. The data collection sheets which define the program's input variables
are presented as attachment 1 following this appendix.

S) The data are entered into the computer using an "F" format. All
fields are eight columns wide. This format allows the data to be easily
keypunched directly from the data collection sheets. A sample set of
data cards is shown in the data deck listing following the program
listihg. Table 17 defines the fields on the first group of data cards.
Each numeric field must contain a decimal point or else it will be
interpreted as having two digits to the right of the decimal point.

Several output options aie available to the user of the cost nodel
program. The user may select all of the printouts shown in figures 7, 9,
and 10, or he may choose any combination thereof. A "l" punched in the
appropriate column of card one selects the desired printout. If the
user deslres these tables, he must supply the appropriate cards to
define the variable portions of the tables. Figure 7 requires five
cards per delivery system media to define the righthand side of the
table. The user must provide a card to define the top row of figure 10
as well as the cards necessary to define the righthand column of the
table. Each table can contain up to 15 rows. The data deck listing
shows th• cards used to generate the tables in this document.

*1 Figura 7 always displays the same eight output variables. Note
that the rows of numbers for this table are printed in the same sequence
as they are calculated. Therefore, the row identification label cards
must be in the same order. Figure 10 allows the user to select one of
20 output variables and display the value of this variable for up to
eight categories of training, such as pocedure following or decision
making computed on up to 120 previous runs. A particular run's positionin the table is determined by the numbers on the Run ID card. For

example, the "2" and "6" on the Run ID card for Example 2 specifies that
this run is to occupy row 2, column 6 of the table. The variable to be
displayed in figure 10 is selected by punching the appropriate number on
a title card. The output variables are considered to be numbered from
I to 20 as they appear on the printout shown in figure 9. For example,
Average Annual Student Input is variable number 1, while Nondiscounted
Cost of Alternative is variable niuber 4. Table 18 defines the card
columns of the cards used to generate figure 10. These cards are tho
last group of cards shown in the data deck listing. The subroutine that
prints figure 10 will continue to read title and variable selection
cards until an end of file is encountered.
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TABLE 17. CARD AND COLUMN DEFINITIONS (CARDS 1-6)
FOR COST MODEL INPUT

Card I
Colum 1- -1 - Print all input and output variables
Colum 2- -2 - Print table shown In figure 7
Column 3- -1 - Print table shown in figure 10

.Card 2
Columns 1-72 - Up to 72 alphanumeric choracters
Columns 73-76 - Media number
Columns 77-80 - Learning category number

Card 3
Columns 1-80 - Up to 80 alphanumeric characters

Card 4
Columns 1-8 - FACOSr

• " 9-16 - LOFFA
: " 17-24 - SQFTIhI
"to 25-32 - SQFTS1

"it 33-40 - SQFTAN
of 41-48 - EQCISP

"of 4.49-56 - LOFEQ1
"57-64 - EQIMPC

"65-72 - LOFEQ .

"73-80 - TSPOSD

Card 5
Columns 1-8 - UIIMD

" 9-16 - UPDATE
"17"24 - EVIM" 25-32 - C IND

"33-40 - INTSPO
"41-48 - SALINR

" 49-56 - SUPPLY
"57-64 - SrUDSL
"65-72 - STCSTI
"73-80 - STCST2

90
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)TABLE 17. CARD AND COLUMN DEFINITIONS (CARDS 6-10)
FOR COST MODEL INPUT (continued)

S• •) Card 6
Columns 1-8 - N

"9-16 - ARATE
17-24 - DRATE
"25-32 - WSCHOP
"33-40 - TLENGH
41-48 - TLEGTH
49-56 - RCRATE

"57-64 - ARCYTH
65-72 - ESP

" 73-80 -

Card 7*
Columns 1-8 - CPSQFT(I1 Year I

"9-16 - CPSQFT(2) Year 2

73-80 - CPSQFT(IO) Year 10

Card 8*
Columns 1-8 - CAQSP(1) Year 1

"9-16 - CAQSP(2) Year 2

S" 73-80 - CAQSP(10) Year 10

Card 9*
Columns 1-8 - LOFEQ(1) Year 1

"9-16 - LOFEQ(2) Year 2

73-80 - LOFEQ(10) Year 10

Card 10*
Columns 1-8 - COPMT(I) Year 1

" 9-16 COPMT(2) Year 2

"73-80- COPMT(10) Year 10

--*--eparate card "is required for each ten values or fraction thereof.
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TABLE 17. CARD AND COLUNV DEFINITIONS (CARDS 11-13)
FOR COST MODEL INPUT (continued)

Card 11*
Columns 1-8 - OMFEQ(1) Year 1

" 9-16- OMFEQ(2) Year 2

7i-80 - OMFEQ(10) Year 10 .

Card 12*
Columns 1-8 - GRAD(l) Year 1

"I 9-16 - GRAD(2) Year 2

73-80 - GAl)D(1O) Year 10

Card 13*
Columns 1-8 - UIMDYR(1) Year 1

"9-16 - UIMDYR(2) Year 2

73-80 - UIMDYR(IO) Year 10

* A separate card is required for each ten values or fraction thereof.

I

I
I
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TABLE 18. CARDS FOR GENERATING FIGURE 10

Card I - Column headings

Columms 1-8 - Heading for table column I
9-16 - as to " 2

"17-24 - it to I" 3

"25-32 - " " 4
S33-40 - o " 5

1")41-48- " " " 6
"49-56 - 7

" 57-64 - °I
73-74 - Number of row label cards

Card 2 - Row labels*

k. ) Columns 1-16 - Label for row 1
" 17-32 - f s a 2" 33-48 - of "1 3S49-64 - o 11 " 4

65-80 - f a 5

Card 3 - Title and variable selection card

Columns 1-76 - Title of table.•77-78 - Variable selection nuinber (1-20)

79-80 - The number of rows to be printed

" * A label card is necessary for every five rows or fraction thereof.

93

=,
1
j



TAEG Report No. 1694

0 0 C 00oc

*..000.

0.%."00

C C0

- ILI 4)

I. z)

-aa)

Bes Avilbl Copy



TP�G 1�ePo� ito. �6

9. 

.94

.9.0'*

�.'0� 
* 

4)-a.

-
a -

-

o

�.4 
@9.0a 

U'

.4 

U

9- *.4 

U'

N

-
* a

0

a 

>1

04 * 
a 9- 

.94

-
a

aCOo 

.94

* � 

f

.94

-
a �

0� 

U

*.04

a 
4 

4.a

a � 
*

'.4

.49- - 4 4,a

-
a

4. 

.4 

0

.4.4 

4

* a * �
-

- 4 -
-

9.

1 

4)

4- 4.

0 

0

- 9*
E9.�*09.0*0.4

-� 
0*0.4

94 � 
- -

.4 -
a

a 

4)

99 -� 

a 

0'O�� 

94

a9- 

* *-. 4 7
CC

4, 
.4 

.� 
�*c-t.

Si 

-a

4 

*-�..". 

,-

Si 

-
0 

9.-

C 

r 

v 

-. 

4)

'9' 

0

9- 
-

-
4, 

-

U'
-

C -

.. 9-..� 

,. 

00 

U

�
9�**

C 

4 

C 

-

99 

0

a 

9- 

is,..

-- 

9

* 

9.9-

-
s-C t�.

9 .  
, ±..-J-C 

- .r 9-�
0-'�' 

7
9)

- - �rO -

4 
*"� 4 �

u*i� 
�

-9- -''-0

49 

--

-v C 9. 

-� b-u' 
z f *-'-- -a'-

0 

� 

-

� 

--

00

.. * .... * 

-�

.4 

N
94a 

44

Best Available Copy



TAEG Report No. 16

.. ........ 0l..

tCO .40 C

13 8

-1 0. C 0 1.

0000000 4-I
.c .....- P14

If * :;;96



TAEG Report No. 16

lt .: S. ItrIT 9I

1 4 *~eP F:

- 4 4' r

V: I5 0 C' 94n

4 4* 4'm

4'N

.. .. . .4... ... r-

P *n

-~z .4Xt0'"-

-2-U

*O OD I a4-
*z z .40 *C9.40.'"00 ý .4&

S 2. a.4oo~o o.97



!I

ThEG Report No. 16

.......*tttfff...tf. =t.--

" ft..' ft : °. ft f 0f * t , ft S f - °

, . * • i' i' f't !.. .
" "* f t f ft" "t ft: ft - ft " 4 Lb
* t f t .f ft .t .

* ..- ..t ft • fff.ffttffffftffff. ! i
. .• ... . :~!f bf
* :° *'' ' ' f ft ft • : : ft * " t f* ... ...

* . - o : - * ft ft.

. .. ftf f.. .ttttffff. ft: : f .f. • ,f~f
..... .• t:..f f

o 0 ft 0- . . - " i • .. . : .

• f. -2.*

, .t tf 0 f

*, t f . ft . tf ft 0 ft 0 ft 0 ftf ft 0

.% * ,t f t f t f tf I f
ft I- t t ft f * f f t tft f

. . .ft t t.t t*t f . , f . . ; . . . . . *- ft
ft L ft ft 4 .t ft 4 t f t f, f 4 f
ft. . . . .f f f ." ft ft ft ft ft .

ft ft f t C f t f t f t f tff .; c : : +, : ,..- L f. ..

andf CottfFacto
ft t t f f ftft Ift ft ft9 8



) TAEG Report No. 16

A FORTR~AN IV (VER S43) SflURC6 CI.TTN01 06/10/75 PAGE 0001

I PRIGRAM OTE0(M1
2 C
3 C QPM- TvCFPP VERSION I
4 C *ODOMAMVER - PILL PARRISHK)5 C W &E . 12/2/74 *
6C c
7 C

9 LFO -1SPRPLOFE M0000750
10 ri,4Nsiom STt'0'~Wt3^i .SMWOI'C(10),NSPRI3O),CUIM0(3f'N) 00000600
11 rPMENSION ALPHAll2M1,ALPIJA7(?0) DkEY(3)
12 114?f.GER R

'I13 CUMrION/ ItIVAR/GRA'ý('0 ppgQF(3fn),CflPýT(3 ,jCAQ¶P!3fl),U1MDYR( 201,flM
¼14 IfEf'C3C')PRLflFr(d(3f)

15 REAL NDCCR0PMNP I#1TwP0i
16 COMIION STUDC1O),FC-ST(30),TAFOr (IO)AZMMC(3O1,CIP'S7R(30)DSUPPY(30)
17 1,#SqALRY( 30)jI',UAC'.Tf3m).T(J0),NIIM(30)pA0B( 30) 00001500

19 rOMMOW4 MDAR/ tAI*~BPAUP4CPDGUCPACOAO~
20 LPC T;'0,C INTp'.'trPv !M,RiNVITPUN¶PTSQFT, AP.SP,A0CiP;ACSPLAC
21 C':i 1 /TABLr/ T9PATA'(15,F)

22C c ETERM1NE DEý IRE!m PAINTO'JT
24 C

26 DO 1 161015
27 no I J51,I8

29 1 Y(CTtj#K)x0,
30 9IN
31 c M00016O90
32 C READ 1JIPUT DATA 00001700
33 C 00001710
34 20m~ DEA 5,# 13#ENuEý91) (ALPHAI( I), !~l,15),#ME0,LC
35 READ(5*12) (A40HAZ'fl)PIu1,)0) Mi0002200
36 QEAO( 5,5) FACgT-ARI.OFFA,5QFTIN;SQFTSTSFTAME0CiSPPL0PQ1tE0)ImPC,
37 1tDPEQWrSPOSD
38 DUE)( 5,5) UIM0,UPDPTKFVTi#,CIMD, JNTSPQSALZNRSLJPPCYS'fUOSLSTCSTI
39 1SCT
40 REýO(5,5) R,1$~~~DtTWCO.TFN~TET#CAE*RYM-~
41010 f
42 PEAC(545) (CP5S'FfC!)AL.1,N)

44 QEAUC5,5) (RLUIPEM ,Molu,'d

4 1% READ(5#5) (0mFFQtIlTI0MI,~)
47 0140(5.0) (GRAMfl(tI 11uLN)

49 C 00002650
50 C PRr'GRAfH INITACIZA7I'9N
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A FORTRANJ IV IVER S43) SfwIICF 1ASTTN61 fmT001 PROGRAM4 04/10/79 PAO& 0002

f,0002990

54AIIN 00.0
35 "Nq vC.0
56 LAflE m0.0 00003350

57 OVALUE w0.0

59 wDC .0.0u).0
60 fnRATGO#
61 C 00003650
62 c "MWEL EQUATIMI~
63 C 00003750
6' iCTMDmC!M0SUtM!0*L.PGTH*TLEN'6w
65 M0 300 IwIaN
66 ST'If~ll a GRAQ(I1)/1.v-A*ATE)
67 SOM AAS!N *AASIN + STUm(T)

48 AA~tN sAASII4/N
69 TRAVEL *ASSINSSTCST1 +AA'LPNg¶TCST2*(1.0-0*5*ARAT*)
7nl 00 310 ImliN
71 STII0W(!1 sTLkNW~b 0 ITUD(1) *(1.0-6.*ARATE)
72 SMwRRCC!) aReI1ATF * STUOCI) * ARCYTM
73 OkSRl-CMRC(14T)mý1)WCIP/10YP3D 00004700
74 AORWI a (SMwRC'(I).9TU04vI))iwSCH0P 50004750
73 AAm~b m AAOB A URC!) fl0004760
76 S11 MRJSPm MNSP *NSPPC?) 00004u00
77 MNSP a MNSP/IJ
78 We~t 0 AA0B/w' 00004950
79 OPS meNSP +E%P*mNJS!
so TSOFT mPSP*(9QF7Tq + ~INTSFO* SQFTIN). SQFTAM
61 WACI mEQIMPf * '5O 4 FQ'ISP -

82 Do 340 J.1,N
63 FCflSTCI)w TSAFT * ~PPQFT(1)
8'. ?ANOCCI)m PSP * CL)DM'(!)l CAOSPC!)+ OMFEWC)
65 CUTDMD( mC!M! * UI%*OYRCI)
86 F4 u UPDATE * D.CtM'
67 Aj'44C~jl.CU!M~~tff+l 1

86 INSTR a INTCPI OPCP
89 CUSTKIt) mPTNqTR * t~v
90 qVPPYCI) oSYl,!(j)* ItuPL~V
91 SSALRYCI) v. SMWRKP(1)-b 9T(0mW*(I))/52*0)* STUOSL
92 'VaCSTC!) mFCUS7111 *. ?AW(T) A IMMC(I) *CINS+R'(I) 4 SUPPY(t)
93 ISSýLRY(I) +. TKAVEL
94 PVVLUEmPVALUF *(U'D~t*?f,0AEI(.*kA RATE)**t))
95 n2~ v62 * GRAMt!)
96 W4' k~'flGAD * NDCCrRn *UAIf.T(T)
97 F3wCEQ1MVC *PRP0/KUCL0

99 m7 LQ1FEQ
100 40sA 1*T+1
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A FORTRAN TV EVER S43) S'ThJCP i.'liTII- rPT'90f PAUGMAM 04/10/75 PAGE OOflI

101 PwM7uN
102 IF (R.GE90) GU Te 401
103 M7wI*M7
104 00a TO 400
195 4c, qVFQ a RO E3

107 MlO 30 I.1,N
109 IL0PEQRLOFEW%)
109 tFfIL0FE~oLE N) MO 7fn 30
110 AMNPCAQSP(I1/NLMFl0(u)
III QVfQ2@RVFQZ. (IL *-N AW4~

112 30 1ONTINUE
113 QVPAHO.
114 LOPFAERLOFFA
115 I!(LOFFALE.k') GM~ TO 35
116 OFVx(LFAP)( 0TLFA

119 !F(LOFEQI#LE*N) 60 I'M 36

120 ANInI1.E0CISP/LCFP'Q
121 PV9Q3sILOFEQ1-N)MA"lUO
IN12 36 RP~o.RVEO* 9VhO2+ ~VFQl
123 *vim - ACMD 0 Ev[,,
124 gYAS a RVEO. AVIP+DVPA

125 PVALUE w PVALUF &(QVf5/(lafl*0KATF)*$N) *FACOFT *EAOCI *ACIMD

126 Cl o PVALVE/F,2
127 W4 w N4DCGRD-rIAVAq/11*.0.DuA7E)**NI* FACOST +lAQcI +ICtMO

126 NOCrGRO *H4/G2
129 C3- PVALUE/P9P
120 ANCSP0H4/(PSO'")
III A0IfSPwPVALUr/(P5P*%')
132 f *l FACOST 0 IAMC! #b ACIMM
133 ACSP a CINT#'PSO
134 'rO 40 IalN

136 L'ACu PVALUEJ'§R*T
- -. 127 PO0 750 4alaN

13S 750 7(J)w TRAVEL
139 IF(KEY(100E.1) fO TM 75?
140 C PRINT INPUT DATA
141 WRTTE(6#80)nOlon

142 wRYTE(6#10) (ALPWA (IM OIE102 0) fWQO11000
143 wAi7EC6#10) (ALPMA¶I~uIols20l80l09l

14C PRINT IPTARRAYS
1456 00009750

147 IF (NaLE@9) 048N
146 If (N@GT,99 "09
14,9 Lot
IS15 CALL DTEOAI(C#?*s"U--)
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A FORTR0, IV IyEN 343) S!ru*CP C14TINGI DTF00L PROGRAM 04/10/75 PACE 0004

152 IFENJ.LE.13) 4

*154 1810
155 CALL D7E0A1(Csv#N,-A')

*196 IF(t4,6Eo1I8 GU TfO '1'
157 Mo
1oo L019
159 CALL D7E0AI(L#w~u,U)

*161 -'RITE(6#113) FAC"Sv
102 WRITE(6PI17, %LI9FmA
163 WRTTECO,101) 5'9FIZk
164 WRIE(6i102) SOFrST
165 WRITE(bpllU) SOFYAI-
166 W4ATTE(6,1ll2 LOC!S1
167 WftITE(6sI11) ALOIQl
168 wRTTE(6o,11) E01'4Pe
169 %/RTTE(6#107) LCIF!Q
170 wRTTE(6,94) r5PUD
171 .4RTTEC6,1I4) uYMM
172 wRITE16,103) URJ04TF
173 wKITE(6PI08) kvIlm
174 bWRTTE16p1043 CYHR
175 WRITE(e,1C02 INTIP-
176 WRTTE(e,103) SALNO
177 biRTE(6,10b) St-IPPSLY
17' W'RI7EC60109) $uslS
17q wRTTE(6o97) 47CSYL
ISO WA!TE(6,91) STeSYZ
le1 wRITECO,9l) ARATF
102 VPTE(6#11O) (JRA7E
113 WRITE(6P93) YbCHflP
164 IIRITE(6p9Z) TLFýNrpl
135 WPTTE(6i115) TLE5Tw 400O13150
188 %4tT~E(6p9g) gCýRAYE
107 IrRTTE(b0,96) AHC.YM
lee VRflE (6p99) kAP
139 C
190 C ORTt'T OUTPUT AQRAYc
"191C
192 50Ml IF (NLT.1O) MaN
193 IF (N.GE.10) Ms9
194 t..l
195 A
196 FRITE(KAII)
197 w'RYTE(KolC) (ALPWATcyJImplu2o) M0015600C
195 WRTTE(Ko102 (APA0s-- m P10015700
199 CALL OTEUBICLAM)
200 IF (N,LE,9) *0 TV ?51
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A~ F iTCAP IV 1%E S431, Sm)A: i1tYNIf)F0 P:;GRAM 04/10/75 PAGE 0005

20.5 IFP-?TE(K,712 rPVACI.,05
2Q6 .'?28 ,13 A 0960

20.7 V'TE(K742C 
0070

20.9 c .RTC,13i
22) c PRINT OUTPUT S0001760

2213 WRTTE(K,711) pIACr?,N
214 ,I.RYTE(KP729) A~b M0170

223 wRYTE(K,712) PVCNTO160
224 YP1TE(K,7213) H4t4019n

?25 I-IRYTE(KP7141 MIlr 000178000

229 I.'pTTE(KP7233 i I ooomno

221 '.RTECK,7184F3 A MIST

4 )223 -,RTTE(F1720) CTNQT 00017600

226 '.RITE(K,723) AI~gqP

23o '.RITE(K,727) AnCP 00018300

731 ~ '.R Y E (Kp72 3) ACSP
ZJ32 P'RYTE(6,031) VIAC
233 757 IF(KEYC2)*NEWl fU Tfl 75?

234 "R 11!is 9P UI14+
235 TD A TA C RUNp I I PV 6Li1E
236 TDATA(NRUN,Z)af1
237 TDATA(NRUN,3)1*UAf

73 TD A 7 4( NRUNP 4 1 a I VT
739 TDAT4(ý!kUNo5ls~ikISY&

2413O. ~ TACI IRUKIP 7 1 WW P
k 4Z TDATA(NRUNjB2MTL!(DH

241 '75~ !P(KiE(3)#EQ.J.) CALL D0TDI~(MEDLC)

244 rnf TO] 200 00018500

245 99"' TF(KEY(2).EQ.l 'PA[L 0TEFCl(NRI~N)
246 YF(KEY(3)vLQ.3.1 .ACL IO7EOLI
247 r.P TO 3

251) I FDPnIATC1H p2mA4) 00018900
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A FURTQAlA TV (VP.. 543) S"LiPCv 'ITTNr-I DTO0CI~ PROGRAM; 04/10/75 PAGE 0006

252 111 F"D"AT(20A4) 5095
253 1% FflrIAT(IBA4,214)
254 1.4 COD!OA!C3h11
255 PAFOft!AT(1HXP6M~alNMUy M9AYA')
258 gm rn*!0AT'f1XllNfl OP VEAKS IN PLAN-NING PEI~~~I~
257 9! FORMAT(I ATTRITIMN RATE',26X.FIO.Z)
258 91 FOPMATI' LENPTW 'iF TMAIN1U'n TN WICS'.g,4X*FlO.?) 00019900
259 91 FO':IATC WEE~b SCH"01 CIP~hATFS/YRl#,16X*FIO.l)
260 94 FOlR1AT11 TIMF ATOM0'N' POlt AP.F ru0wNl,15X*F10.2I P0019700
261 99 900MATC' RECYCLE RPTF lp?7XsFLO.2) 00019100
282 901 FDPIHAT(' AVE', 4EfyrLP ?I't IN b'KSI;169EF1O.2) 00019900
263 97 FOPMAT(f AVE. STI'0'rNT I'RAVFL C(1ST TOJFROM SCI41s4iF10.22
264 9m FOOHAT11 AVE* ',TkD'NY TROVFL AS A PART OF COURSE 1PF10.2)
265 99 PFCDMATCl EXCFS5 N-O*. t' STUMENT POSfTTONSfa9XP10.2i
266 I0'M VOUPAT(l INSTR./ltT' QNT POS. !ATIC1,1I5XwFLO.l2
267 Itl FOat'ATCI SQ OT/1"ISYR. POS.',?3X(,F10.12
268 In7 FOOM AT( I SO FT/ST..j'#,'T Pf1Plv.'2?XrFIO.2)
269 1f'5 Fj'DrATCI UPDATF FAf!Trr',?T7XF~o?2)
27e) 104 FOPMAT(f MOUPLY trU'T UF TMO',ZZXsPIO@2)
271. 105 FCRMATC ' SALAK'Y MF~ ONE jMSTR.l',ZfXPFI~o.'
z72 ICA F0QOiATC ' SUPPLtElt PUcT/sTuflENTlsl9XPF10.2)
273 1 C~'? 1! nQ 1a TC' LIFF OF STI, P05 FQLJIP 1,16XFFIO.1)
274 10t FORIATCI VALUE OF PH AT F.'4V IFl PLANNING PERllsX;Fl0.2)
?75 100 F~v:',AT(l STU!1hl S'LtRYl#Z6xF1O.2)
27t6 Il' CORMAT(I DISCCL'NT 7ArEfo?7XpF1O.2)
277 111 FPQ!AT(' EQIJT9'~'kT I~ll0LEM&NTAT1CPkl COST/STUD P05 GFIO'.2)
273 117 FUR;-AT(' EQUIP. ?M'ILFM. COST PNDEPEND. STUD P05 I;FIO.2)
279 111 FPCiPATC' FAC!LITTTE ACOUISTJON OR REFURBISH COST i;F10.2)
76r0 114 FOV"AT(l PER CENT 'F TRAINITNG M4EDIUM TIME'/' RUQINZING UNIQUE 40URe0021700
261 19 MF Ib4-01011yo'le'.7) 00021730
262 I1r, rOP.IAT( ' AVE, W0~/ K'. SPFr.T TIN TRAINING MEDIUM t;F1o.1)
281 '1 1 F0OP 'AT( LIFF FIF I"PLEMENTArTIO EQtIIPMENTls ax F1I6
284 117 ;:Out'l4TC EXPFCTEPI ýIrk OF FACICITIES (YEARS)ls.5X;FlO.2)
255 hRA FLn.'l4Ar(l TOTAL SA rT RFQUjIPEn FOR ADMIN OVERH4EAD 1sF10.2)
286 C MiITFUT FORMATS
2d? 711 F']DtAT 1/, I A~r A"N'AL ST'IMPMT INPUT I# 15X*F10'.2i
2835 71' cOflt -ATCl PRE~tENT C"ST OF ,ALTFRMATIVE',9X1 FI4'&2) 00022800
289 7114 FC%1'ATC' N0NnllSCru'Tc CmST nF ALTERNATIVE IMXP014.2)
290 71.4 -L.r'AVE. rlItC'ulTFD CnST/rHAD(ATElIl1XoFIM..P)
291 715 FUPI'AT(l NUM0jClUlTr" Cll5T/GAA*UATEfs13X,)FI0.?)
2Q2 716' FLIP'AT(' AVE. 'lilC"UK7ED COST/STUJDFNT POSITI13N I;FIO0.2)
293 717 rflC'AT(l INI~TIAL E"UTPME'JT ACQ'.Iý.7TWON COST 1 ;F14.2)
294 714 FDOMAT(i INI1TIPL FACILITTES AC'flJSTION COST GiFlOaZ2
295 71q FfvllrAT( I INITIAL 1,, !iv CUST,1. ,F1W0.2)
?96~ 721 FO@0M4T(l IfITIAL 5SVS'Em ACCUISTION CUSTI/' FOIR FiCTL1TIESPEQUIPPAN

29" 71 FOPP'AT('I REMAIN1I'G VALUE OF cQ!1IPMFNT',1lXqFIO02j
299 72? FDR4AT(l REMAIPIýIG VALUIE IF IMI,19X,9FIO.2)
300 721 FORTKATCI NO0. ug IN4TOUCTflMS RE0UTRED',13X&F3.0.2)
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A FORTRAN IV (VER S43) IrlwPCP LISTINGI flTE00l PRIGR AM 04110/79 PAGE 0007

)301 724 FORMAT(' NO. haP sT''DFN' Pr.5Jyinmsl;16X.-FlO,2)
302 725 FORMAT(' FACILITY PEOUIREMPNTS IN SQ F7',10XPF1O0.Z1

303 ?26 FORMAT(l AVE, ANNUAL WN0Nflt. CnST/STUU POSIPXFTO'2)
104 727 FURMATC' AVE, ANklUl. DISCLUN7TO COSTISTUD PUS t;F10.2)

305 721 FDSOiAT(t ACQUISTILPN COST/'qTIJD P05 ',14XPIO.21

306t 739 FOWOlAT(' AVE, ANNUAL NO. UP STUDENTS ON 5ClAROV.A*,PIO.2) 00021750

307 73n~ FOPMAT(IMO) 00023950

30S 731 FOARW(l UNIFUPM A),N''IAL CUSTIA'XF14s2)
309 PN15
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A FOMIRAN IV CVER 543) SMURCF rISTtNGI OTFOBI SUBROUTINE 04/10/75 PAGE 0008

I SUAROU7INE DYLOBI4','m)
2 C Ow021940
3 C THIS SUBROUTINF PKINTS 0'ITPUT ARRAYS M0021950
4 C 0002 1960.
5 COMMON STUD(301IC^S?(30ITAEQC(30),AIMMC (30V1 C IPSTR(3C)iSUPPY(302)
bs 6 ,SSALRYC3OIIJDAC'T, 3m1,T(3O),NUM(30),AAB( 30) f)0001500

S W'RITE(WOO)0L'~
9 WRITE(K.,710) (ýP'U(Y*IsLwm)
10 wfRITECK,-701) CT,(1ILM
11 WRITECW,12) (AOP(Y)slwLvml n002b5 no

13 WRITEW,03) C7ApQC(y',IULPM1
14 WRITE(KA70'.) Ch1HMP1(I1.I.LxMI 00025400
15 VIRYTECKP7O5) (CeI'SYRCI 1, Iut.M) 00025500
16 WRTTEI(KA708) (5UPPY(T)ImILM)
17 wRITECKP707) (55AL*Yfl I3t.TULt 00025700
1s WRTTECK,708) (TCt)'.!.LmM1 00025800
19 WRTTEC't,709) 1LJ0ACcTfl),#ImLM) n0025900I20 VIR!TE(k.0111
21 C
22 C PRYNTIER OUTPUT 06%. POPMLT CODES
23 C -rT1TSMAYYAS1#-*2
24 700 FOOMAT(IHOPTROl!UPT 'oMR EPS1 1 -,225 701 FOQt'AT(lH0pl~fUDFNT INPLTl,27XP9Fl0.l)
26 702 FORr.'AT( I NOMMtSC~L'ikT90 AKNI-UAL FAC. CO05r,010xi9P1Al,ýl
27 701 F041,ATI I NONnl3Cf'P'TF ANWr)AL FQUIPMENT COST lv4i,9F10.1)
23 704 FQRMAT( I ONap111 SCmUkTED AmiMJA L IM COSTllZX#9F10.1i
29 709 FDRIsAT(l NONnIlCmOIJ\TPD ANi'L'AL !NSTR. COST I,7Xj9vj/m,1)
30 706 FORM.AT(' NONDISCmUkTýQ ANWUAL SVPPCY COST lp7X,9r10.l1
31 707 FORMAT(I' NONDISCMU"TrO ANNULAL -STUCENT SALARIFS I,,9F If,,
32 704 FORMAT( I NONO I CNU"'"ý0 ANIIJAL TRAVEL COSTI.,8x,9F10. 1
33 709 FORMAT($ NONMISCMU`TFO ANN~UAL OPERATION COST15X,9FI0.1)
34 71m FOPýAATCS YEARIp.2X'vIP8(9XfI21)
35 711 FOQVATc1H01
36 712 F0a'jAT( I AVE. '0' IF STUfIETS rON BrOAR0',lUxp9Fl0*.1 M0024950

*37 RETURN
38 ENM
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A FIRTRAMN TV ("ER S411) SnjU2CF "I'T!IN'I DTEAI SUPROUTINE 04/10/75 PAGE 0009

1 qnIj H nTL"A1 (CmNUr;L)

'A S'lP~U'JT THE Tr! PRINT INPUT AM3AYS

-~ }4 C

7 1FE"(30)PR,RiOPQ3Ti)
9 A

9 '0 ITTF1(Ki,10) f iWM,(Y);IuL0M)

Es11 ';RITE (K,12~ (CPSOF'CY).I.L,$T)
'*RP.IT E (I.(13) (f ~rP1Trf I 1)1 aLas'11)

13 -"R7Ire(KP17) (9F Q(.I I ITSL.4rr,
14 '4RlTTETR,1) (LJTM'f'ICUI LsMa

"VRITE (K, 6)
ftIR RETUIRN

19 11 FUD'A ATC(I YFAFI,4lMI,,R(QXI2))
__2n 11 rnlj:AT(IOGPAr9UATrS kRFQ!1/YFAPI,-2)X,9Fjl*1).

21 12 F~flMtAT(' CIJSTr/SU F'.I,29M,9F10.2)
2Z 11 Fan0HATl OPFQ ATI1'IN A1,1 M 6'JT . rDS7vR . ,1x,sIJ 9C10'.2i
23 '.4 noDI-JATI I A-ri'I1AL ACIýUSTIflN CIIST/.STUD. p05,, AX,9CtM,2)
24 1" FQR!iaT(' UN~iJUF wORg (IF IMD/YR',19Xo9F10.1)
25 14, FUJP;AAT (1HO)
26 17 FOLPM AAT(' O&M COST IF FIXPLO ECUIPMENTI1A 3XD9F1C.2i
27 1 A F t."A T(I EXPFCTEt% CTFE OF- CAQSDCT) ASSETSIIX#9Fi0%1)

r rl
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A FJRT4A\' IV ('JtR S4.3) St'u*CF uI¶T!NrGa MOCI SUJBROUTINE 04/10/75 PACE 0010

I tU%'JtTIhE D!'tOC1(VtCY)

3 c ýAAI''MENT 1 - K!T - Nf). OF RUNIS
4 C
5c THIS SUBROU.TNf IftINTS A SL'IMMA4Y TABLE

7 NmUEN45IN LAALkL(YSi7i
8 CO'M:ON /TA8LPf TtnATAIL5ps)

91 C

12 ISTARTmI
13 IE'NQ04
14p tHFAO.1
15 c
15 c MUTLO LABEL TAPLF

IQ IHALTw5
2nl 2 ?nO 9 IuISP1HAL?

22 ImPLTuIHALT*5

25 IFtIHEAD.NE.1) iLn TO 4t
26 W'RITEI6,P15)

30~ 6WRYTE6,13)

31 WRTTE(8,14)
32 ýIPITE(6.,19)
33 THCAD02
3' r1P TO
315 4 ?FrVCT,GT,3) WiRITE(6015)
36 wkRTE(6Pl9)

3F I'.P TYE 6p17)
39i WRY.TECN,16)
4-1) VP ITE (6,#19)
41 IHFAD*3
42 TS-1
41 1iHALT25
44 "0O ýO K1.1,KfT

4.5 .'RITE(6,2O)
46 fl~ 6 11'ISI'."LT

47 '-' .E.S? Gl~ P.YTE(e*21) eLB~IfJ17,(TDATA(KL,-J).JwfSTARTIEND)

S!, 7 WAITE(6op22) ~ ftJj17



f K) TAEG Report No. 16

A FORTRAN IV IVER S4.3) SI'W'CP CIATINGI OTFOCI SUIRROUTINIE 04/10/75 P1 0011.

51. CO'T I NUE
52 WRtTE46o2Q)
51 WRITEi6#19)

54 TSaIS*5
55 IMALTaIiIALT45
56 bo CONTINUE
57 !FfUHEADeE9.1) R%T'!RN

51IS TA RT 5
59 TENIDWS

61 1 ORMAT(1H1)
1* N11 OFMA~ *lT~t'D~fivr * AVERAE -I iIOURf PER~t DICONT1 *

73 1 1501fATC' *,,T32P'l*v#,'3PlISTluCT5aPS* COST P GANNIAL INS IPTnR
75 19lNNA PUSITP!0"'6LP AIIIE QIP ')
75 1.P FORMAY(l ' NTUTCA

.77 14 FORMAT(1H MAYERI****1,9***I)

70 14 FO'?.AT(IHI

SO 17 FOOMATCH,7A, *p3j*I,4(2AXNSTt))YPlT71 ýNA NYUTi
74 1 OF10,i F11RD RDA E INMDL 1

75 P ORAT( MN-EAS PR EA) *jT7:fO~lP8109,T
76 lf7Pl~#Tj32pl~I

- 7 lq -OMT l



TAE& Report No.. 16

A FORTRAN IV (VER S43) SOURCF f.Z'TiNici nT~oDi SUBROUTINE 04/10/75 PAGE 0012

I IU.P0UTINE D OTkml4EmPLC) k~
2 c
3 C THIS SUBROUTINP ST"ýRuS OUTPUT TAALE VALUES
4 C
5 COM!ýON /CVAR/CDAYA'(2m
6 COMMONI/TVAR/ X(14P'0,20)
7 no 1 1auI020
6 X~rm5DPLCjI)sCC)TAUy)
9 PETURN

10 FND
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0 TAEG Report No. 16

A FORTPAN IV (\iER S43) SOUP.C6 CIATING1 04/10/75 PAflE 0013

0I mPU"R'TIVE D'YE"63
2 c
3 C THIS SUBROUT00~ PRINT$6 A T4BLL

5 COMMIN /TVAR/ XC13!8#2('i
6 DIMFNSION Vta)IA(~,EI15)
7 C

a c REAP CATEGORY HE50NAS ANU Nfl. OF MEDIA CARDOS

11 TSTul

-12 T FMC. 5

13 CR

15 tCr I C T+ I
16 IFICTQ.N~) CP Tri

17 TSTmIST+5

19 GO0TO3

21 C PFA(' TABLE VARIAýLF AND NU, OF MFOTA TO BE PRI"TFD
22 c
23 1 rE~rC-501OENnu!0O) ( IVAR( I).* tali19),d1VARjNMEfl

26 WRITEC6P13C
"2 R'TE(6P14C

3 flU 2 KnLNMEI9

36 10%PETLIRt
37 inFUOATC19A4,'12)

41 14 900VAT(I *4T~~,I*,,A3?X*2A4s2X*'*1fl

'I ' 45
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111 *** ~DATi P'ECK LISTIN~G *

RUN 10 1 EVA"PIF I
INSTR1JrTICNIAL MFLIVEKY SYS?7'4 - ER.AT1PAC SYSTEM 114 t. LARDORA0Y WITlH TU700
0t re. 64. 7b' lqn. l0. 'V. 4 )1 "0. lot..
I a e) F,20 0. -1u C) I.0 1624n. C'. 1110.. C'.
10. P , t 0.10 5;j, A.1 %, (is ' 0 1C, 5
2075 7.75 2:75 2 a:Y5 7.75 :0 a75 2:75 p "75 2.75 ?97

*0. Me. 00. ne(,0, 0,0

10. 1 5. 10. 151 15n A*fl 15c ISM '¾ll I!P

RUN TO EYAA'PI.E' 2 2 6
INSTRUCTI(P'Al 'ELIVEctV SVSYE' "Ir.R:FtSH*E WITW P~t'Tfl. MOCKUIP
0. 0 64. fb ,~l .1 . 275. 10. .0
Is. .2's *. 1~. . 162&114 ce~ 1114i. vY. f'.
10 V(4 4st .. ;1 4 *I .05

0. M M, M m n

0. fl. 0. ". C' . 'ý0r) . Me

15 SYS5. 15 5 5 5

00 f%,AThA 00TE Is' Me

*LAR[JOATC.PY ~J!TTH 7LITOR

*MICOOFISH-I .'JTH PH~OTC
* * ~mfCKUOJ

END OF FML P!MICATOR
*CAT1 CAT 2 CA~T3 CAT 4 CAT 5 CAT6 Ct*T 7 CtT I

Ope SYSTEM 141CRC'F1cHr CAT PT LINFA' PT BRAK'CwI~lr
NONOISCOI.'TVrr fCST PER GRAAmUTr EXA(r.OLF 1 6 3
NOHPI5ICUliiTr'f rUST OF ALYLPN.'TyVc 4 3
INITIAL P.';TbU,.TVIe.AL M1ATkVIAL 0t:V L'IP#4N! COST to 3
END OF FTLe 1IMAICATOR

END OF FIL' ItinICATO0** LAf3LIT**
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Sk) TAEG Report No. 16

COST DATA COLLECTION FORM

Instructional Delivery System

Run ID

Symbol Variable Description Value Units

acilitles _

FACOST Total facilities acquisition
and/or refurbishing costs Dollars

• LOIFFA Expected years of life of Ya
FACOST assets (in whole numbers) Years

SSQFTIN 7otal square feet required f
for each instructor Sq ft
Total square feet required
per student position Sq ft

- T otal square feet required
for administrative overhead
for all student positions Sq ft

Eguipent

EQCISP Equip. implementation costs
independent of stud. pos. Dollars

LOFEQl Expected years of life of
EQCISP assets Years

--ro w - Equip. implementation costs Dollars
_____________ per student position ..... _ Dollars

LOFEQ Expected years of life of
EQIMPC assets (in whole numibers) Years

iTSPSD Percent of operating time
student position down --Percent

11

113 JI.
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TAEG Report No. 16

Abol Variable Descri ption Valuhe Units
Instructional Material (IM)

VIMO % of TLENGH (i e., time spent
lIi training meedjm) for which
new instructional material
must be developed ______Percent

MUM -T % of original development cost
required each year to maintain
instructional material Percent
% ofF original developmentco-st
remaining at end of planning
pert od ______Percent

Tr -Average cost of devielopiisg
one hour of instructional
-materi al ______Dollars

Personnel
INTSP Instructor to student Decimal

position ratio Rat ~c
~CTN ~ Annual salary and benerfitsof -

one instructor ______Dollars

Supples
SUPPLY Cost of expendable supplies for

each student while enrolled in
_________ course Dollars

u-- ents-
STUDSL Annual salary and benefits of

one student Dollars
9TCST1Average student travel cost

to and from school ______Dollars

STCST2 Average per student travel cost
__________ as a part of course ______Dollars

Miscel laneous
N Number of years in planning period ______Years

AATE Attrition rate Percent______

DO TE Discont _at Percent
O-CHOF Weeks school operates eachi year _____

~TEENG Average time spent in training
medium per student

________ (non-recycled students) ______Weeks

TLEGTH Average hours per week student
spends in medium ______Hours

~ Recycle rate ______ ercent
ARCYTHM Average time the recycled student

sends reMating material ______Weeks

ESP Prcenage of excess student
positions required to provide
for fluctuations in input Percent

NTE: All Rent values are entered as decimal equivalents.
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