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PREFACE

This model for documenting training equipment designs was prepared by
Applied Science Associates, Inc. (ASA), Valencia, Pennsylvania, under Air
Force Contract No. F33615-78-C-0019. Mr. George R. Purifoy, Jr. is the
Principal Investigator and Project Director. The sponsor is the
Technical Training Branch (at Lowry Air Force Base Colorado) of the
Logistics and Technical Training Division of the Air Force Human
Resources Laboratory (at Wright-Patterson Air Force Base Ohio). Dr Edgar
A. Smith is the Project Engineer.

This study is one of a series of related studies under Project 2361,
Simulation fur Maintenance Training. Project 2361 is an advanced
d-vplpment program to develop, demonstrate, test, and evaluate selected
applications of cnmputer-based simulation for Air Force maintenance
training. The objective of this program is to build baseline knowledges
about techniques, Drocedures, and principles necessary for broad
application of simuiation in maintenance training. Simulator training
devices are being faoricated and demonstrated in an operational training
environment in order to establish cost, reliability, and training
effectiveness information. These data will contribute to a determination
of training value factors for eventual Air Force use. Demonstration of
the training/cost-effectiveness of simulation techniques, coupled with
analyses of effective simulation management tools, will provide the
necessary empirical data to design user handbooks, and to prepare life
cycle management guides for the effective utilization of simulation in
maintenance training.

This report contains a model for documenting a training equipment
design. The model, in the form of a military specification, is to be
completed by the Instructional System Development (ISD) analyst(s) when
the need for a maintenance trainer has been identified. The model
provides a method by which a training equipment design can be
communicated to the System Project Office (SPO) Training Equipment
Acquisition Manager. Included as part of this model is an appendix which
provides instructions for applying the model in specific situations.

The authors wish to acknowledge the assistance and cooperation of the
many individuals who :ontributed information and critiques ideas. From
ASA: Dr Hobart Harris, Ms Jennifer Smith, and Mr Vernon Hanson. From
the Air Force:
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SECTION I

INTRODUCTION

This report contains a model for documenting training equipment
designs. Attached to the model is an appendix which contains the

instructions that are necessary to tailor the model to specific

applications. The model and the attached appendix are in Section 11 of
this report.

The model for documenting training equipment designs is designed

to be completed by the Instructional Systems Development (ISD)

analyst(s) when the need for a maintenance trainer has been identified.

The model is written in a military specification format. A completed
application of the model serves as a vehicle for communicating a

ISD-derived maintenance trainer design to the Simulator System Program
Office (SIMSPO), at Wright-Patterson Air Force Base, Ohio. At SIMSPO
the document is translated into the final specification that goes out

to contractors and vendors. A model for the specification prepared by

SIMSPO is provided in another report.

The model for documenting a specific training equipment design has

the following characteristics or features:

1. The model contains blanks to be completed by the ISD
analyst(s). The blanks permit the requirements to be

stated in a manner convenient to the ISD analyst(s). The

appendix accompanying the model provides instructions on
what content is to be inserted in the blanks. Often the

appendix contains suggested wording that is appropriate for

completing the blanks.

2. Most of the paragraphs and/or subparagraphs to be included

in the specific application of the model are selected by

the ISD analyst(s). That is, specific paragraphs or

subVaragraphs can be deleted or retained depending upon the
specific application. However, it is suggested that if a
particular paragraph or subparagraph is desired to be

deleted the ISD analyst should include the paragraph or
subparagraph heading and in the blanks insert "not
applicable." In this way the SIMSPO will know that the

particular paragraph or subparagraph was purposefully

deleted (rather than just forgotten).



3. Application of the model in a specific situation is
independent of any ISD procedure used to determine the
training equipment design requirements. That is, the
completion of the model is not predicated on any special or
unique ISD procedure. The model represents the information
or design requirements that must be or should be commun-
icated to the SIMSPO regardless of how that information or
those requirements were determined. However, it should be
pointed out that decision-making procedures leading to all
the design requirements indicated in the model are spelled
out in a document titled "Maintenance Training Simulator
Design and Acquisition - Handbook of ISD Procedures for
Design and Documentation."' The decision-making procedures

specified in that Handbook or in any other ISD procedural
handbook (e.g., 3306th Procedural Handbook) can be used to
derive the training equipment design, while the model can
be used to document the training equipment design resulting
from the applied procedures. If Maintenance Training
Simulator Design and Acquisition - Handbook of ISD Proce-
dures for Design and Documentation is used, then the
completion of the model for a specific application, can be
facilitated since many of the forms being completed in that
procedure can be directly inserted into the model.

4. It is perfectly acceptable for the ISD analyst(s) to enter
only what is known to him(them) at the time of completing
the specific application of the model. For example, if all
the training objectives are not known at the time of
submitting the completed design, the analyst(s) should list
all the objectives that are known and indicate that "the
list provided herein is only a partial list and is not
meant to be exhaustive." The same rationale and approach
apply to entire paragraphs and/or subparagraphs of the
model. For example, if the environmental characteristics
to be simulated are not yet known, the analyst(s) can
either:

a. Insert in the blanks "to be determined" or

b. Enter the expected environmental characteristics to
be simulated and state that "The above character-
istics should not be taken as absolute and only
represent a determination based upon the data avail-
able at the time of completion."

5. Although the model is organized in a purposeful manner,
there is no priority or order implied in completing the
specified paragraphs and/or subparagraphs. That is, the

1 Hritz, R.J., & Purifoy, G.R., Jr. Maintenance Training
Simulator Design and Acquisition. AFHRL-TR-80-23, AD-A089 149.
Lowry AFB, CO: Logistics and Technical Training Division, Air
Force Human Resources Laboratory, August 1980.
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ISD analyst(s) should feel free in supplying the informa-

tion requested in any order he(they) deem appropriate;

e.g. , paragraph 3.0 can be completed before paragraph 2.0.

6. Because of the limitation of the available data base,the
preparer of a specific application of the model might find

it useful to state in paragraph 1.0 that "The information

and requirements specified herein are limited by the

availability of the data base and time restriction and as

such the specified design should not be considered absolute

and only represent the design features which could be

determined from the available data."

7. The design of the model recognizes the iterative nature of

an ISD analysis and the time constraints surrounding the

determination of the training equipment design; as such,

the model can be completed in stages and updated as
warranted by the ISD analyst(s) as the original data base

is expanded and analyzed. That is, the ISD analyst(s) may
find it useful to complete certain sections of the model

as the ISD analysis is in progress. In this way the

specification can be updated throughout the ISD analysis

cycle. This same degree of freedom and flexibility should
be recognized and granted after the specific application of

the model is submitted to SIMSPO. That is, the general

purpose of the model approach is to communicate to SIMSPO
the design requirements that are known at the time they are

known. SIMSPO and the ISD analyst(s) should be considered

cooperative partners In a mission with one goal or purpose

- to obtain a maintenance trainer which is both training

effective and cost efficient. Both groups should

cooperatively work toward this goal and have an under-

standing that design requirements can, at times, be
illusive, difficult to specify, and difficult to document

or justify.

8. Some of the information requested, e.g., specification of

the characteristics of the target population, is included
not as requirements but as useful information to SIMSPO and

the contractor. That is, some of the requested information
does not necessarily es ablish design requirements, but
provides necessary guidance and background information to

the contractor.

3



Purpose and Use

The model is designed primarily as a communications vehicle
between the ISD analyst(s) and SIMSPO. As a communications device the
model is intended to convey both to SIflSPO and the contractor precisely
(as is possible) the type and kind of trainer that is desired (e.g.,
what the trainer should do, how the trainer is intended to be used to
help students meet the specified objectives, the degree of fidelity
required of the trainer, and the type of instructional features that
are necessary). As any communication device, the model and any
specific application of it, should not be considered perfect. Communi-
cation between any two individuals or groups of individuals is riddled
with ambiguity, imprecision, and personal interpretation. However, the
model is purposefully designed to reduce or at least minimize these
problems. The nodel serves the following functions:

1. The model organizes and formats the design requirements in
a standardized way. This facilitates the communications by
assuring that certain design requirements are always
located in the same place within the specific application
of the model and are approximately stated in the same
fashion.

2. A specific application of the model can be used as an
interim communication document or as a document that
evolves as the ISD analysis is accomplished. Typically the
ISD analysis is started and as training equipment require-
ments are identified they are documented. As the ISD
analysis progresses and the data base is expanded, new
training equipment requirements are identified and previ-
ously identified requirements may be modified. However, at
some point, the ISD analyst(s) must submit a final recom-
mendation (typically at the Training Requirements Review
Meeting - TRRRM). The model specification is designed to
be used as a pre-TRRRM communication device as well as the
device for communicating the final recommendations prepared
by the ISD analyst. As a pre-TRRRM communication device
the ISD analyst(s) can communicate the results of the ISD
analysis as they are determined. The resulting document
can then be modified and expanded, and previously iden-
tified requirements can be further clarified. As a
pre-TRRRM document the specific application of the model
can be used to stimulate interaction between the SIMSPO and
the ISD analyst(s) to assure that the communication is
being understood by both parties. As the TRRRM approaches
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these approximations can be formalized. The formalized or
final communication, however, should not be considered
perfect. There will most likely be the need for SIMSPO and
the ISD analyst(s) to continue clarifying the specified
requirements before SIMSPO can prepare the specification
that goes to the contractor.

The model for documenting training equipment designs has been
constructed to assure that the results of the ISD analysis and training
equipment design requirements are clearly communicated in a standard-
ized format and organization. Through such communication it is
anticipated that maintenance trainers will be acquired, which meet the
training need and prepare students to perform on the job.
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SECTION II

ISD-DERIVED TRAINING EQUIPMENT DESIGN

1.0 SCOPE.

1.1 SCOPE, GENERAL.

a. This specification establishes the tralning equipment design
requirements for a maintenance trainer. This specification
is to be completed by the ISD analyst(s) following an ISD
analysis.

b. The following requirements are established in this
specification:

(1) Training Objectives (Paragraph 2.0)
(2) Training Application (Paragraph 3.0)
(3) Simulation Characteristics (Paragraph 4.0)
(4) Instructional Features (Paragraph 5.0)
(5) Trainer Configuration (Paragraph 6.0)

c. Each of these requirements is briefly described in
subparagraph 1.3 of this specification.

d. Instructions for completing this specification are provided in
the Appendix. The information supplied in this specification
by the preparer is subject to the limitations of the data base
available to the preparer as well as the time available for
conduicting the ISD analysis.

1.2 PERFORMANCE ENVIRONMENT TO BE SIMULATED.

a. This specification establishes the training equipment design
requirements for a maintenance trainer which shall represent

system(s)/subsystem(s) of

b. The purpose of the trainer is to provide maintenance training
which is directly transferable to the system(s)/subsystem(s)
specified in Item a above in the following task areas:
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c. A list of all the tasks to be acquired and/or practiced on
the trainer is provided in subparagraph 2.4.1 of this
specification.

1.3 BRIEF DESCRIPTION OF REQUIREMENTS.

Each of the requirements specified in paragraph 1.1 of this
specification is briefly described in the subparagraphs below.

1.3.1 TRAINING OBJECTIVES, GENERAL.

a. The training objectives which shall be attained by the
students using the trainer are specified in paragraph 2.0 and
its accompanying subparagraphs in this specification.

b. More specifically paragraph 2.0 and its accompanying
subparagraphs provide:

(1) The identification of the AFSC that will use the
trainer.

(2) A description of the characteristics of the target
poptilat ion.

(3) A list of the task (and part-tasks) that are to be
acqoired arid/or practiced on the maintenance trainer.

(4) A list of the training objectives to be achieved by the

target population using the maintenance trainer.

1.3.2 TRAINING APPLICATION, GENERAL.

a. A description of how the maintenance trainer shall be used to
achleve the training objectivLs specified in paragraph 2.0 and
its accompanying subparagraphs is provided in paragraph 3.0
and its subparagraphs In this specification.

b. More specifically paragraph 3.0 and its accompanying
stbparagraphs provide:

(t) The class of exercises and/or malfunctions to be
presented hy the intended maintenance trainer.
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(2) A description of how the maintenance trainer shall be
used by the target population to attain the specified
training objectives and to acquire and/or practice the
specified tasks (and part-tasks). This description
contains the necessary initialization activities, the
planned student activities, the planned instructor
activities, and a general description of the recording
and scoring features.

(3) A description of the learning environment in which the
trainer shall be used. This description contains
information on the planned utilization of the maintenance
trainer, and a list of the support equipment and tools
that shall be required to acquire and/or practice the
specified tasks and training objectives.

1.3.3 SIMULATION CHARACTERISTICS, GENERAL.

a. The physical and functional characteristics of the components
represented on the maintenance trainer are specified in
paragraph 4.0 and its accompanying subparagraphs in this
specification.

b. More specifically, paragraph 4.0 and its accompanying
subparagraphs provide:

(1) A list of the components that shall be represented on
the trainer.

(2) A description of the physical and functional character-
istics of components that shall be represented on the
trainer. This description provides the level of fidelity
that each component being represented shall have.

1.3.4 INSTRUCTIONAL FEATURES, GENERAL.

a. The instructional features that the maintenance trainer shall
have to assist the student in attaining the specified training
objectives and to acquire/practice the specified tasks (and
part-tasks) are specified in paragraph 5.0 and its
accompanying subparagraphs in this specification.

b. More specifically, paragraph 5.0 and its accompanying
subparagraphs provide:
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(1) A description of the stimulus, response, feedback, and
next activity controls which shall be incorporated into
the maintenance trainer.

(2) A description of the studenL station. (Optional.)

(3) A description of the instructor station. (Optional.)

1.3.5 TRAINER CONFIGURATION, GENERAL.

The configuration(s) that the trainer shall have is(are) specified
in paragraph 6.0 and its accompanying subparagraphs in this
specification.

1.4 DEFINITIONS.

The terms used herein shall have the meaning specified in this
paragraph.

Exercise. An experience the student is exposed to in order to
attain a training objective and/or to acquire and/or practice the
performance of a specific task or part-task. An exercise is
composed of the presentation of the stimuli, the set responses
made by the student, the feedback given to the student concerning
the correctness of his response(s), and the determination of the
next activity the student is to be exposed to after making a
response or a set of responses. An exercise is to be envisioned
as a unit of instruction.

Feedback. Information given to the student concerning the
correctness of his response(s) to a particular stimulus. There
are two kinds of feedback; feedback which the student receives
from the simulated equipment itself (e.g., the reaction of a
display as a control is manipulated) and augmented feedback.
Augmented feedback is the feedback given to the student by the
instructor or by the instructional features built into the
trainer. Augmented feedback usually consists of a message which
contains a summary of the student's response(s), the correctness
of the student's response(s), the consequences of any incorrect
response(s), and the reason why a particular response was
incorrect.

Fidelity. The degree to which components, parts, LRUs, SRUs,
etc. (which are being simulated) are physically and functionally
like the actual components, parts, LRUs, SRUs, etc.

Initialization. The activities and functions to be performed by
instructor to make the trainer ready for use by the student.
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Instructional Features. Are devices or mechanisms on the trainer
which control critical aspects of the learning environment, such
as presentation of the stimuli, recording and scoring of
responses, presentation of augmented feedback messages, and
selection of the next activity the student is to be engaged in.
The following are instructional features.

a. On-Off/Select Sensing. A control on the trainer which allows
the instructor to turn on or off the devices or mechanisms
which sense the student's response(s) or to select only those
responses which are to be sensed for a given student exercise.
A response that is sensed by the trainer is not necessarily
recorded by the trainer.

b. On-Off/Select Recording. A control on the trainer which
allows the instructor to turn on or off the devices or
mechanisms which record the response(s) or to select only
those student responses which are to be recorded for a given
exercise. A response that is recorded by the trainer is not
necessarily scored by the trainer. All responses recorded by
the trainer, however, must be sensed by the trainer.

c. On-Off/Select Scoring. A control on the trainer which allows
the instructor to turn on or off the devices or mechanisms
which score the recorded responses or to select only those
recorded responses to be scored for a given exercise.

d. On-Off/Select/Reporting. A control on the trainer which
allows the instructor to turn on or off the devices or
mechanisms which report student response(s) or score(s) or
allows the instructor to select what response(s) or score(s)
are to be reported.

e. On-Off/Select Monitoring. A control on the trainer which
allows the instructor to turn on or off the devices or
mechanisms which monitor the status of the controls and/or
displays of the system or subsystem being simulated or to
select which controls and/or displays are to be monitored for
a given exercise. All system displays and/or controls, which
are monitored by the trainer, are sensed, recorded, and
reported by the trainer.

f. Reporting Devices. A device used to report student responses
and/or scores and/or the status of the system being simulated.
Reporting devices are only used if the trainer is reporting
responses, scores, or the system status to the instructor.
Reporting devices as used in this specification are either
computer controlled printers or CRT (video) screens.
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g. Storage Devices. A device used to store student responses,
scores, or the status of the system being simulated for future
retrieval (e.g., diagnostic purposes or for planning future
next activities for the student). Storage devices, as used in
this specification are either hardcopy (e.g., printouts which
are filed in a convenient manner) or electronic devices (e.g.,
diskettes, magnetic tape, hard disks, etc.).

h. Adjustable Criteria Control. A control on the trainer which
allows the instructor to adjust (change or modify) the value
student responses are compared to during scoring. This
control is only appropriate if the trainer is automatically
scoring student responses.

i. On-Off/Select Feedback Control. A control on the trainer
which allows the instructor to turn on or off the devices or

mechanisms that provide the student with augmented feedback
messages or to select the time or schedule of the augmented
feedback message given to the student during a given exercise.

j. Feedback Message Adjust. A control or device which allows the
instructor to adjust (change or modify) the augmented feedback
message that is given to the student during a given exercise.

k. Rate Adjust Control. A control on the trainer which allows
the instructor to adjust (change or modify) the rate at which
stimuli are presented to the student during a given exercise.

1. Signal-to-Noise Adjust. A control on the trainer which allows
the instructor to adjust (change or modify) the ratio of
signal to noise for a given exercise.

M. Cue Enhancement Control. A control on the trainer which
allows the instructor to highlight (magnify, intensify, or
otherwise make more noticeable) a stimulus or response for a
given exercise. The coitrol can be an on-off control, where
all stimuli or responses are highlighted, or a select control,
where the instructor can select which stimulus or response is
to be highlighted for a given exercise.

n. 1alfunction Insertion. A control on the trainer which allows
the instructor to select a malfunction which has been
pre-programmed into the trainer.

o. System Parameter Control. A control on the trainer which
allows the Instructor to pre-set (before the exercise begins)
a system parameter value or allows the instructor to input
system parameter values during the exercise. The control ran
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be used to make operational a malfunction condition, providing
the system parameter being altered signifies a malfunction
condition.

p. On-Off/Select Next Activity. A control on the trainer which
allows the instructor to turn on or off the next activity
pre-programmed for the student or allows the Instructor to
select the next activity from a list of pre-programmed
next activities.

q. On-Off Freeze. A control on the trainer which allows the
instructor to turn on or off the pre-programed freeze
instructions within the trainer or to freeze the trainer in a
given state when a freeze is not pre-programmed. A freeze
shall cause all displays, controls, indicators, etc. to remain
fixed in their position at the moment of the freeze.

Line Replaceable Unit (LRU). A part of a system or subsystem with
a function of its own and designed to be removed from the system
or subsystem without being disassembled. It is the smallest unit
to which a malfurction can be isolated by the 0-level maintenance
personnel.

Negative Transfer. A condition where previous learning and/or
habits of the target population interfere with the learning of
new knowledge and/or the performance of new skills.

Part-Task. A segment or only part of a task. It typically
does not have a goal or mission of its own and only takes on
meaning in light of the entire task.

Pre-programmed. When an instructional feature or capability is
labeled pre-prograrmied, it means that the capability is
controlled automatically by the trainer and requires no input
from the instructor.

Shop Replaceable Unit (SRU). A part of a subsystem or a part of
an LRU, with a function of its own. It is the smallest unit to
which a malfunction can be isolated by I-level maintenance
personnel.

Signal-to-Noise Ratio. The proportion of true message (signal)
to amount of interference (noise). Think of a telephone message,
where the signal is the voice of the speaker and where the noise
is the static or interference on the line heard by the listener.

Subsystem. Part of a system, when the system is comprised of two
or more parts. A subsystem has a purpose and function of its own
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and is designed to interact with its peer subsystems in order to
attain the purpose or mission of the system.

System. An assemblage comprised of interrelated and interacting
subsystems designed to attain a predetermined purpose, e.g., the
flight control system of an aircraft.

Target Population. The population of students who will use the
maintenance trainer to attain the specified objectives and/or to
acquire and/or practice the specified tasks and part-tasks.

Task. A statement describing the activities a performer must
complete to attain a specific goal or mission. The statement at a
minimum contains a verb describing the action taken and an object
to which the action is addressed.

Trainer. Training equipment which represents the actual equipment
with some degree of fidelity. The trainer is used by students to
obtain hands-on practice of task performance and to acquire
certain training objectives. The term trainers as used in this
specification can be sophisticated (e.g., computer controlled) or
can be two-dimension representations of the actual equipment
(e.g., a mock-up).

Training Objective. A statement describing what is expected of
the student at the end of instruction or any time during the
instruction. This statement describes the behavior the student is
expected to display. If possible, the objective should also
contain a description of the conditions under which the
expected hehavior is to be displayed, providing such conditions
are easily identifiable during the ISD analysis. In addition, if
possible and to the extent practical, the criteria to which the
student's performance will be compared to should be identified.
However, this definition recognizes the difficulty in establishing
both conditions and criteria early in the cycle.

Variable Input or Select Control. When an instructional feature
or capability is labeled variable input or as a select control it
means the capability must be entered by the instructor before the
capability is automatically controlled by the trainer. For
example, a criteria adjust that is variable input requires the
instructor to set the value of the criteria before the exercise is
started; i.e., the criteria value is not pre-programmed.

1. 5 IWFERENCES/DOCUIENTS.

The following reference/documents were used in the preparation of
this ISD-derived training equipment design:
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*.) TRAINING OBJECTIVES.

2.1 TRAINING OBJECTIVES, DESCRIPTION.

a. This paragraph and the subparagraphs below specify the

characteristics of tile intended target population and the

training objectives to be attained by the student using the

intended maintenance trainer.

b. This paragraph and the accompanying subparagraphs provide:

(1) The identification of the AFSC(s) who will use the

trainer.

(2) A description of the characteristics of the target

population.

(3) A list of the tasks (and part-tasks) that are to be

acquired and/or practiced on the maintenance trainer.

(4) A list of the training objectives to be achieved by the

target poplation using the maintenance trainer.

2.2 GENERAL INFORMATION.

a. The target population(s) to be trained is(are)

(AFSC). The specific characteristics of the target
population(s) are specified in subparagraph 2.3 herein.

h. After successful completion of the training program,
graduates shall have a speciality code of (AFSC) and

shall be capable of performing level maintenance.

c. The maintenance trainer shall be used for training.

d. The maintenance trainer ;hall he used in the following
course(s):
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e. The courses specified above shall be taught at the following
locat ions:

2.3 FARGET POPULATION CHARACTERISTICS.

The intended target population shall have the characteristics
specified in the subparagraphs below.

2.3.1 PREVLOUS WEAPON SYSTEM(S) EXPERIENCE.

The students using the maintenance trainer to acquire and/or
practice the tasks (and part-tasks) specified in subparagraphs
2.4.1 and 2.4.2 of this specification and to achieve the training
objectives specified in subparagraph 2.5 herein should have
previous experience with the following weapon system(s).

2.3.2 NE;ATIVE TRANSFER.

Because of the previous weapon system(s) experience specified in
subparagraph 2.3.1 herein or because of previous training of the
target population it Is anticipated that the intended target
pipol;itiou should have difficulty in learning the following skills
And knowledge and/or tasks:
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2.3.3 TARGET POPULATION ASSUMPTIONS. (Yes No_ )

The intended target population(s) described herein should possess
the following prerequisite behaviors:

2.4 TASKS AND MALFUNCTIONS.

a. The tasks (and part-tasks) to be acquired and/or practiced on
the maintenance trainer are listed in subparagraph 2.4.1 of
this specification.

b. The classes of malfunctions to be simulated for purposes of
isolation and/or correction are specified in subparagraph

2.4.2 below.

2.4.1 TASKS.

The tasks and part-tasks to be acquired and/or practiced using the
maintenance trainer are listed below:

2,4.2 MALFUNCTIONS.

The classes of malfunctions to be simulated on the maintenance
trainer for the purpose of isolation and/or correction are listed
below:
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2.5 LEARNING OBJECTIVES.

The training objectives to be attained by the target population

using the maintenance trainer are listed below:

3.0 TRAINING APPLICATION.

3.1 TRAINING APPLICATION, DESCRIPTION.

The subparagraphs below describe how the maintenance trainer shall

be used by the intended target population(s) to acquire and/or

practice the performance of the tasks (and part-tasks) specified

In subparagraph 2.4.1 and 2.4.2 of this specification and to

attain the training objectives specified in subparagraph 2.5
herein. The following subparagraphs also describe the

characteristics of the learning environment.

3.2 CLASSES OF EXERCISES.

The maintenance trainer shall present the following classes of

exercises to the intended target population(s):

3.2.1 CLASSES OF EXERCISES, DESCRIPTION.

Each of the exercises listed in subparagraph 3.2 above, is further

described in the subparagraphs which follow.
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3.2.1.1 WARM-UP AND INITIALIZATION ACTIVITIES.

a. Warm-Up. The maintenance trainer shall be "ready" for

initialization within minutes after power turn-on.

b. Initialization. Initialization shall include all the
functions to be accomplished by the instructor to initialize,

verify initialization, and configure the maintenance trainer
for training. Initialization activities shall include the

following:

c. After warm-up initialization shall take no longer than

minutes.

3.2.1.2 TRAINER, INSTRUCTOR, AND STUDENT ACTIONS.

Each of the classes of student exercises specified in subparagraph

3.2 herein, is further described in this subparagraph by

specifying the activities of the trainer, the instructor, and the
titudent during execution of the exercise:

a. Student Activities.

b. Instructor Activities.

c. Trainer Action and Reaction.
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d. Special Features.

3.2.1.3 ADDITION OF EXERCISES/MALFUNCTIONS. (Yes No .)

a. The maintenance trainer shall provide a means for adding the
folowing future exercises and/or malfunctions:

b. The addition of future exercises/malfunctions shall be made by

3.3 TR1AINING ENVIRONMENT.

The subparagraphs to follow describe the conditions in which the
maintenance trainer shall be used.

3.3.1 INSTRU2TOR INFORMATION.

a. The maintenance trainer shall he designed to be operated by
(number) instructors. Operation shall include warm-up,

initialization, monitoring, and observing students during any
of the exercises specified in subparagraph 3.2 herein.

3.3.2 UTILIZATION.

The trainer shall provide efficient training as described in
subparagraphs 3.2.1.1 and 3.2.1.2 herein. The trainer will be
used in the following situations:

a. A classroom demonstration situation having an instructor
student ratio of

b. A student practice situation involving no more than
students.
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c. Approximately Z of the time spent on the trainer by the
student in a practice situation shall be without instructor
ass istanre.

d. Approximately % of the time spent on the trainer by the
student in a practice situation shall require instructor

assistance.

e. Approximately % of the total instruction time shall be

spent by the student on the trainer.

3.3.3 SUPPORT EQUIPMENT, TOOLS, AND JOB MATERIALS.

To engage in the exercises specified in subparagraph 3.2 herein,
the following support equipment, tools, and job materials shall be
used:

3.3.4 OTHER INSTRUCTIONAL EQUIPMENT AND MATERIAL. (Yes _ No .)

The following instructional equipment and materials shall be used
by the student wile engaged in the exercise specified herein:

4.0 SIMULATION CHARACTERISTICS.

4.1 SIIULATION CHARACTERISTICS, I)ESCRIPTION.

The subparagraphs below specify the physical and functional
characteristics of the components that shall be represented on
the maintenance trainer. The following subparagraphs also
specify the aspects of the environment that shall be simulated.
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4.2 PICTURES (SKETCItES AND/OR PIIOTOGRAPHS) OF TUE

SYSTEMt(S)/SUBSYSTEM(S) BEING SIMULATED. (Yes No .)

A pictorial representation of the system/subsystem being simulated
Is provided below:

4.2.1 MAJOR COMPONENT LIST.

The maintenance trainer shall be composed of the following

major components:

4.2.2 SIULATED DISPLAYS, CONTROLS, INDICATORS, SRUs, LRUs, AND
PARTS.

Below is a list of all the displays, controls, indicators, SRUs,
LRUs, and parts that shall be simulated and contained on the

maintenance trainer:

4.2.3 SIMULATED SUPPORT EQUIPMENT.

Following is a list of all support equipment that shall be

simulated.

4.3 FIDELITY LEVELS.

T e maintenance trainer shall represent the system(s)/sub-
system(s) specified in subparagraph 1.2a of this specification to
the extent necessary to acquire and/or practice the tasks (and

p.irt-tasks) specified herein, to identify and/or correct the
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malfunctions specified herein, and to attain the training
objectives specified in subparagraph 2.5 of this specification.
The level of fidelity necessary is further specified below in
terms of the characteristics of displays, controls, etc., and the
characteristics of the environment.

4.3.1 CHARACTERISTICS OF DISPLAYS AND CONTROLS.

a. The displays, controls, indicators, LRUs, SRUs, and parts
listed in subparagraph 4.2.2 herein shall have the physical
and functional characteristics specified in Table 4.0.
(Insert Table 4.0.)

b. The system(s)/subsystem(s) being simulated shall sense the
activation of the controls specified herein and provide
corresponding output displays and/or reactions as specified
herein. The system(s)/subsystem(s) being simulated shall be
simulated without the insertion of special lesson procedures
unless otherwise stated in this specification.

4.3.1.1 CHARACTERISTICS OF SUPPORT EQUIPMENT AND TOOLS.

The support equipment and tools specified in subparagraph 4.2.3
herein shall have the physical and functional characteristics
specified below.

4.3.2 ENVIRONMENTAL FIDELITY. (Yes No .)

The following aspect of the job performance environment shall be
simulated:

4.3.3 PROBABLE ENGINEERING CHANGES. (Yes No .)

The maintenance trainer shall be designed to accommodate the
possible and probable engineering changes specified within this
subparagraph:

22



4.4 OFF-THE-SHELF DISPLAY, CONTROLS, INDICATORS, LRUs, SRUs, AND
PARTS.

a. Those displays, controls, indicators, LRUs, SRUs, and parts
listed in subparagraph 4.2.2 of this specification and
described in subparagraph 4.3.1 of this specification which
are not identified in this subparagraph as off-the-shelf
and/or standard items will be the responsibility of the

contractor to furnish.

b. Those displays, controls, indicators, LRUs, SRUs, and parts
listed in this subparagraph shall be interfaced with the
other displays, controls, indicators, LRUs, SRUs, and parts
to the extent necessary for the operational use of the
maintenance trainer. The contractor shall have the
responsibility of assuring the interface.

c. A list of off-the-shelf or standard items is provided below:

5.0l INSTRUCTIONAL FEATURES.

5.1 INSTRUCTIONAL FEATURES, DESCRIPTION.

The subparagraphs below specify the instructional capabilities of
the maintenance trainer and provide a list of the instructional
features controls which shall be required on the maintenance

trainer.
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5.2 INSTRUCTIONAL CAPABILITIES.

Accomplishment of the training objectives specified in subpara-

graph 2.5 of this specification requires that the maintenance

trainer have several instructional capabilities. The maintenance
trainer shall be provided with an instructional system which

monitors, controls, evaluates, and provides instructor/student

augmented feedback as specified in Table 5.0 and as clarified in
the subparagraphs below. (Insert Table 5.0.)

5.2.1 FREEZE CAPABILITY. (Yes No .)

a. The maintenance trainer shall freeze under the following

conditions:

b. The freeze shall cause all displays, controls, indicators,
etc. to remain fixed in their position at the moment of the

freeze.

c. The freeze shall be activated by:

d. When unfrozen (deactivated) the maintenance trainer shall:
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5.2.2 MALFUNCTION SELECTION. (Yes No .)

a. Simulated malfunctions shall be selected In the following

manuer:

b. Once selected a malfunction's effects shall remain in effect
until:

c. The maintenance trainer shall be designed to permit the

creation of future malfunctions specified in subparagraphs

3.2.1.3 of this specification.

5.2.3 SIGN-IN CAPABILITY. (Yes No .)

a. During sign-in the trainer shall request the following

information:

b. Sign-in informatio., entry shall be the responsibility of:

5.2.4 NUMBER OF RESPONSES. (Yes No .)

There shall be ntunber of responses per student. All
responses shall he stored for weeks.

MONITORING FEATURES. (Yes No

a. The following variables and/or responses shall be sensed/re-
corded by the trainer:

h. The following system values shall he monitored by the trainer:
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c. The following criteria shall be pre-programmed and/or entered
or adjusted by the instructor:

5.2.6 AUGMENTED FEEDBACK INSTRUCTIONAL FEATURES. (Yes No .)

a. The following augmented information shall be provided in the
feedback message presented by the trainer:

b. The feedback schedule for each objective/exercise shall be
as follows:

5.2.7 NEXT ACTIVITY FEATURES. (Yes _ No .)

After an objective/exercise has been completed by the student the
next activity introduced to the student shall be as follows.

5.2.8 STIM[TLUS INSTRUCTIONAL FEATURES. (Yes No

a. The trainer shall present the stimuli for the objec-
tives/exercises specified below at the rates specified
helow:
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b. The trainer shall present the stimuli for the
objectives/exercises below with the ratio of signal-to-noise
specified below:

5.2.9 CUE ENHANCEMENT FEATURES. (Yes No .)

The following cues shall be enhanced during the following

object ives/exerc ises:

%.3 STI)ENT STATION(S). (Yes _No .)

.3. STUDEVF STATION, NUMBER AND KIND.

a. There shall be kinds of student station(s).

b. There shall be of kind one, of kind two.

5.3.2 STUDENT STATION: DISPLAYS, CONTROL, AND INsTRUCTIONAL
EQU I P IENT.

In addition to the displays, controls, indicators, and parts
specified in subparagraph 4.2.2 herein, the student station shall
contain the following:
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'.4 INSTRUCTOR STATION(S). (Yes No .)

5.4.1 INSTRUCTOR STATION(S), NUMBER AND KIND.

a. There shall be kinds of instructor stations.

b. There shall be of kind one, of kind two.

5.4.2 INSTRUCTOR STATION(S): DISPLAYS AND CONTROLS.

The Instructor station shall contain the following displays and
controls:

6.0 TRAINER CONFIGURATION.

6.1 TRAINER CONFIGURATION, DESCRIPTION.

The subparagraphs below specify the configuration of the
maintenance trainer.

6.2 STUDENT STATION, INSTRUCTOR STATION RELATIONSHIP.

(Yes No .)

a. External Interface.

h. Internal Interface.

c. Other.
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6.3 OTHER CONFIGURATION CONSIDERATIONS. (Yes No .)

7.0 NOTES.
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APPENDIX

ISD-DERIVE) TRAINING EQUIP1ENT DESIGN HANDBOOK:
RATIONALE AND GUIDANCE, PARAMETERS, AND LESSONS LEARNED

0.0 SCOPE.

0.1 SCOPE, GENERAL.

This appendix contains the instructions that are necessary to

tailor the ISD-Derived Training Equipment Design model to a

specific application.

0.2 PURPOSE OF MODEL.

a. A specific application of the model is prepared by the ISD

analyst or the ISD team. The model is designed to communicate

to the SPO Acquisition Manager and engineer the training

equipment design decisions and requirements that resulted from

the ISO analysis.

b. Within the SPO the specific application of the model is

verified, augmented through appropriate engineering design

studies and consultation and is consolidated into a complete

procurement specification. The specification prepared by SPO

personnel becomes the statement of work for a formal source
selection process to identify and contract with the most

cost-efficient training equipment manufacturer. The model

has been configured to be part of the specification prepared

by SPO personnel. This approach minimizes the potential for

distortions of the ISD analyst's design and guarantees that

the results of the ISO analysis are precisely communicated to

the training equipment manufacturing community.

fl. 3 1USK.

A. This appendix is designed to assist the ISO analyst/team in

tailoring the model for documenting training equipment design

to a specific application. The model contains blanks that

must be filled and appropriate subparagraphs that might be

selected to specify the design requirements of the training

equipment. Any subparagraph marked "NO" in the model means

the subparagraph and its accompanying subparagraphs

are not appropriate.
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h. This appendix does not provide a procedure for making the

training equipment decisions. The procedures for making the
training equipment decisions are documented In Maintenance
Training Simulator Design and Acquisition - Handbook of ISD
Procedures for I)esign and Documentation.

c. It is not a requirement to complete the model or a specific
application of tle model in the order in which the paragraphs
and subparagraphs appear in the model; i.e., there is no
implied priority in the sequence of the paragraphs contained
in the model.

d. The information supplied by the ISD analyst in applying the
model must he tempered by the data base available to the ISD
analyst and the time available to perform the ISD analysis.

Often because of these restrictions the information supplied
by the analysts will be incomplete and thus not necessarily
specific to the level of detail desired. For example, often

the list provided will only be partial lists. However, the
ISD analyst should make an attempt to communicate all the

decisions and assumptions known to him at the time of
completing this model for a specific application.

e. The instructions provided in this appendix assume the

procedures specified in Maintenance Training Simulator Design
and Acquisition - Handbook of ISD Procedures for Design and
Documentation have been followed. However, it should be

recognized that any ISD procedure can be utilized. It should
he recalled that thu purpose of the model is to communicate to
the vendor and SPO Acquisition Manager the functional charac-

teristics of the intended maintenance trainer. The communi-
cation of these characteristics is not dependent upon the

procedures used to derive the characteristics.

0.4 FOPAT.

a. The following paragraphs and subparagraphs carry the same
nurinrical des ignation as the paragraphs and subparagraphs in

the model.

h. This appendix conitains rationales for each paragraph and sub-
paragraph in the model. The rationale discusses the purpose
the paragraph or subparagraph serves; i.e., the reason why the
paragraph or subparagraph appears in the model. Following the
rationale is a brief discussion of how the blanks are to be

filled; i.e., it suggests wording or concepts for the blanks
and dascrihes the sources that might be used in filling the
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blanks. Each paragraph or subparagraph contains a section on
"Lessons Learned," which reflects any warnings or cautions the
ISD analyst/team should observe.

I . S SCOPE.
Rationale and Guidance: This paragraph and accompanying
subparagraphs describe the content of the model.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

1.1 SCOPE, GENERAL.

Rationale and Guidance: This subparagraph lists the major para-
graphs in the model, so that the user can easily locate major
paragraphs.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

1.2 PERFORMANCE ENVIRONMENT TO BE SIMULATED.

Rationale and Guidance: This subparagraph specifies the
system(s)/subsystem(s) to be simulated and specifies the general
purpose of the proposed or intended maintenance trainer. This
information needs to be clearly communicated to the vendor. The
philosophy adopted by the model is to maximize the degree of
engineering latitude left to the trainer manufacturer without
jeopardizing training effectiveness. Thus the vendor needs to
know this information to design the maintenance trainer.

Parameters: This subparagraph contains two blanks to he completed
by the ISD analyst.

"I. "This specification establishes the training equipment design
requirements for a maintenance trainer which shall represent

system(s)/subsystem(s) of ."

In the first blank insert the name of the systeta or subsystem
to be simulated; e.g., the flight control system.

In the second blank Insert the name of the weapon system;
e.g., the F-16 aircraft.
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b. "The purpose of the trainer is to provide maintenance training
which is directly transferable to the system(s)/subsystem(s)
specified in Item a above in the following task areas:

Insert the task areas to be acquired and/or practiced on the
intended maintenance trainer. Do not specify all the tasks,
only the task areas. Tasks are innumerated in subparagraph
2.4.1 of the model. Task areas are the groups of tasks
identified and organized in Step I, Substep 6 of the ISD
procedures.

Lessons Learned: None.

1.3 BRIEF DESCRIPTION OF REQUIREMENTS.

Rationale and Guidance: This subparagraph and the accompanying
subparagraphs briefly describe the major paragraphs specified in
subparagraph 1.1 of the model.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: The model, although written in a military spec-
ification format, does not follow the format of either MIL-T-81821
or MIL-STD-490. As such the subparagraphs accompanying this sub-
paragraph are needed and facilitate quick and easy location of the
specified requirements and design decisions.

1.3.1 TRAINING OBJECTIVES, GENERAL.

Rationale and Guidance: This subparagraph briefly describes the
contents of paragraph 2.0 of the model. This subparagraph is
included to assist the ISD analyst, the SPO Acquisition Manager
and the engineer to easily and quickly locate requirements in the
model.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

1.3.2 TRAINING APPLICATION, GENERAL.

Rationale and Guidance: This subparagraph briefly describes the
contents of paragraph 3.0 of the model. This subparagraph is
included to assist the users to easily and quickly locate require-
ments in the model.

Parameters: No blanks to be completed by ISD analyst.

Lessons Learned: None.
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1.3.3 SIMULATION CHARACTERISTICS, GENERAL.

Rationale and Guidance: This subparagraph briefly describes the
vontots of paragraph 4.0 of the model. This subparagraph is
included to assist the users to easily and quickly locate

requirements in the model.

Parameters: No blanks to be complezed by the ISD analyst.

Lessons Learned: None.

1.3.4 INSTRUCTIONAL F' ATURES, GENERAL.

Rationale and Guidance: This subparagraph briefly describes the
contents of paragraph 5.0 of the model. This subparagraph is
included to assist the users to easily and quickly locate

requirements in the model.

Parameters: No blanks to be completed in ISD analyst.

Lessons Learned: None.

1.3.5 TRAINER CONFIGURATION, GENERAL.

Rationale and Guidance: This subparagraph briefly describes the
contents of paragrapb 6.0 of the model. This subparagraph is
included to assist the user to easily and quickly locate

requirements in the model.

Parameters: No blanks to be completed by ISD analyst.

Lessons Learned: None.

1.4 DEFINITIONS.

Rationale and Guidance: This subparagraph contains a list of the

definiticns of the terms used in the model. Many of the terms
used in the model have difterent meanings to different people;
e.g., the vendor may have a different meaning of augmented

feedback than the ISD analyst. This subparagraph, then
establishes the meanings to be applied.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: If you find it necessary to alter or change the
definitions, be sure to change this subparagraph. It is essential
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that the ISD analyst, SPO Acquisition Manager, engineer, and
vendor all use the same set of definitions. A lack of standard
definitions will increase the likelihood thet training equipment
design requirements will be misunderstood.

1.5 REFERENCES/DOCUMENTS.

Rationale and Guidance: It will he helpful to the SPO Acquisition
Manager and the engineer if a list of reference documents is
specified. This will assure that everyone involved is using the
same data basis as the ISD analyst.

Parameters: Insert the title of any references or documents that
were used to establish the training equipment design. These might
include such things as:

a. Logistical Support Analysis (LSA) documents.

b. Technical Orders (T.O.s).

c. Other IMilitary Specifications or Standards which were used in
preparing this specific application.

Lessons Learned: None.

2.0 TRAINING OBJECTIVES.

Rationale and Guidance: This paragraph describes the contents of
subparagraphs to follow. It is the intent of this paragraph and
the accompanying subparagraphs to communicate to the SPO
Acquisition Manager, engineer, and vendor the characteristics of
the target population and the specific training objectives to be
attained.

Parameters: No blanks to be completed by the ISD analyst;
however, the subparagraphs to follow contain blanks.

Lessons Learned: None.

2.1 TRAINING OBJECTIVES, DESCRIPTION.

Rationale and Guidance: This subparagraph lists the specific
contents of this section of the model.

Parameters: No blanks to be completed by ISD analyst.

Lessons Learned: None.
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2.2 CENERAL INFORMATION.

Rationale and Guidance: This subparagraph contains general
information which the SPO Acquisition Manager, engineer, and

vendor will find useful. It describes the target population and
the type of graduates expected from the training programming in
which the maintenance trainer will be used.

Parameters: This subparagraph contains five blanks to be
completed by the ISD analyst. The ISD analyst should only
complete the blanks for which he has information. If the
information requested is unknown then specify "Unknown" or "To be

determined."

a. "The target population(s) to be trained is(are)
(AFSC).'

Insert the predominate Air Force Specialty Code (AFSC) of the
entering students, the target population. If there is more
than one predominate AFSC enter more than one. This informa-
tion will help the readers to understand the previous training
experienced by the target population(s). Such information

influences the design of the training equipment and forms the
basis of many of the decisions made by the ISD analyst(s);
i.e., many of the decisions made can be justified by clearly

specifying the AFSC of the target population. The ISD analyst
will normally receive this information from the using

command.

b. "After successful completion of the training program,
graduates shall have a specialty code of (AFSC)

and shall be capable of performing level

maintenance."

In the first blank enter the AFSC of successful graduates of
the training program, where the maintenance trainer will be
used. If more than one apply enter more than one. This

specialty code indicates to the vendor the type of personnel
that will be required to support the operational system in the
field and as such indicates the terminal (end) goals of the
training equipment.

In the second blank enter the level of maintenance the
graduates will be expected to perform on the operational
equipment; I = Intermediate Level, 0 = Organization Level.

c. "The maintenance trainer shall be used for training."
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Enter "Field," "Resident," and/or "Depot" training, if known.
(If not known enter "Unknown".) Such information will

influence the design and construction of the maintenance

trainer; e.g., it will assist the engineer to determine the
drability of the trainer.

If more than one AFSC is specified in Item b above and if more

than type of training i indicated in this blank then be sure
to indicate which type of training applies to which AFSC.

d. "The maintenance trainer shall be used in the following

course(s): ."

Enter the course titles in which the trainer is expected to be
used (if known). (If not known enter "Unknown".) If more

than one AFSC was specified in Item b above, beside each
course in parentheses enter the AFSC to which the course

applies.

e. "The course(s) specified above shall be taught at the
following location(s) ."

Enter the location(s) of the course(s) specified in Item d;

i.e., enter facility name, city, state, and country. This
information will help the engineeer determine such things as

the power supply and source that are available. It will also
help the engineer to determine the shipping conditions and

the operational environment of the trainer. If information
is not known enter "Unknown."

Lessons Learned: 'one.

2.3 TARGET POPULATION CHARACTERISTICS.

Rationale and Guidance: Characteristics of the target population
greatly influence the design of the trainer. It is helpful if the

vendor knows as much about the target population as possible.

Subparagraph 2.2, Item a, specifies the predominant AFSC(s) of the

target population; often this is not enough information. Fre-
quently the ISD analyst knows more about the target population;
this additional information should be recorded In the subpara-

graphs below. Subparagraph 2.3.1, PREVIOUS WEAPON SYSTEM(S)
EXPERIENCE, if known, will assist the vendor in understanding why
,ertain tasks were selected to be in the training program, while

other tasks were not. Subparagraph 2.3.2, NEGATIVE TRANSFER,
alerts the vendor to potential learning difficulties that the
target population night have; thus, it is anticipated he will be

able to devote special consideration to these areas when he
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designs the trainer. Subparagraph 2.3.3, TARGET POPULATION
ASSUMPTIONS, provides the ISD analyst space to record other known
information about the target population which was not appropriate
to record or document in the other two subparagraphs.

Parameters: No blanks to be completed by the IS[) analyst.

Lessons Learned: This is a new requirement.

2.3. 1 PREV)IOUS WEAPON SYSTEM(S) EXPFRIENCE.

Rationale and Guidance: One way to describe the target population
i; to specify the type of experiences they have been exposed to in
the past. If the target population has had experience with weapon
systems which are similar to the weapon system(s) under consider-
ation, these weapon systems should be listed in this subparagraph.
This information is not intended to be a requirement as much as it
is to provide guidance and background to the vendor. This
information also clarifies many of the decisions made by the ISD
analyst.

Parameters: Enter any previous weapon system(s) which the target
population has been exposed to which is(are) similar to the
weapons system(s) under consideration. If more than one predom-
inate AFSC has been specified in subparagraph 2.2, Item a, then
beside each weapon system listed in this subparagraph indicate,
In parentheses, which AFSC has been exposed to that weapon system.

Lessons Learned: None.

2. 3.2 NECATIVE TRANSFER.

Rationale and Guidance: Exposure to previous weapon systems can
inhibit the learning of new knowledge or the acquisition of new
skills. In the new weapon system tasks might be performed
-lightly different than performed on the previous weapon system.
Thus exposur,. to the previous '.'c-ipon system might interfere with
the target population learning the task on the new weapon system.
These instances of negative transfer greatly influence the design
of the training equipment. That is, the trainer should be
designed to minimize or at least account for the problems asso-
ciated with a negative transfer situation. By specifying these
instances of negative transfer, the vendor is better able to
design the trainer so that it is optimally effective.

Parameters: Enter the instances of negative transfer. Use FORMs
I and 2 as your source. Recall that one of the questions asked is
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"is negative transfer likely." For each instance the question is
answered Yes, an entry should be made in this subparagraph. Be
sure to describe carefully the occurrence of negative transfer so
that the vendor can easily understand the potential training
problem. If more than one AFSC has been specified in subparagraph
2.2, Item a, then indicate which AFSC is likely to have the
s pcified negative transter Iroblem.

ILessons Learned: This is a new requirement.

2.3.3 TARGET POPULATION ASSUMPTIONS.

Rationale and Guidance: This is an optional subparagraph. It
should only be used if you have made any assumptions about the
entering behaviors of the target population which have not been
specified in subparagraphs 2.3.1 or 2.3.2. If you have not made
any assumptions enter a check beside "NO." If you have made any
assumptions it is reasonable to record these assumptions so that
it is clear to everyone what assumptions were made during the ISD
analysis.

Parameters: Enter any assumptions made about the behaviors of the
target population. These should be entered as skill and knowledge

statements; e.g., the target population can operate test unit
XXXZZZ. Only list the skills and knowledge which are known and
assumed to be outside the normal range of the specified AFSC(s).

Lessons Learned: This is a new requirement.

2.4 TASKS ANI) MALFUNCTIONS.

Rationale and Guidance: This subparagraph and its accompanying
subparagraph provide a means for documenting the tasks that shall
he acquired and/or practice on the maintenance trainer and the
malfunctions that are to be isolated and/or corrected using the
trainer. This is a header paragraph only.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

2.4.1 TASKS.

Rationale and Gumidance. This subparagraph requires the ISD
analyst to list the tasks (and part-tasks) to be acquired and/or
practiced on the tnterded maintenance trainer. Tasks (and
part-tasks) which are not to be acquired and/or practiced on the
maintenance trainer shouid not be included in this subparagraph.
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Parameters: Enter the Lasks titles that will b acquired and/or
practiced on the trainer. If only part of a task is to be
acquired and/or practiced using the trainer, specify the entire
task and clearly indicate the part(s) which is(are) to be acquired

and/or practiced on the trainer. For convenience, you may elect
to present the Informatton in table form.

TASK No. TASK TITLE T.O. REF AFSC COURSE

For each task or part-task, whether reported in table fomn or not,
specify the task number (same as on FORM 1), task title (same as
on FORM 1), Technical Order (T.O.) reference (same as on FORM 1),
the AFSC that will be required to acquire and/or practice the task
(required if more than one AFSC was specified in subparagraph

2.2., Item a), and the course title the task will be taught in
(only required if more than one course is specified in subpara-

:.raph 2.2, Item d). The tasks should be listed in hierarchical
Cashion, starting with function, then procedure. Tasks should be
properly grouped within the hierarchy. Tasks and part-tasks to be
practiced and/or acquired on the maintenance trainer are deter-

mined following the procedures in the Handbook of ISI) procedures.
Do not provide a complete LSA or task description - this informa-
tion will not be useful at this time. However, you may consider
providing such descriptions or LSA to the vendor or contractor

upon award of the contract.

IOTFE: he sure to list the T.O.s referenced in this subparagraph
in subparagraph 1.5.

Lessons Learned: Completion of this subparagraph does not require
a I 1sting of the step/activities Involved in each task; thus, it
is important to clearly phrase the task title and the number of
the task, so that easy reference can be made to a FORM I or an
1,SA.
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2.4.2 MALFUNCTIONS.

Rationale and Guidance: It is necessary for tile vendor to know
what types (classes) of malfunctions are to be simulated by the
maintenance trainer. This subparagraph is not requesting each
specific malfunction,only classes of malfunctions; e.g., you need
only specify the "isolation of fuses" and not the isolation of
specific fuses such as "isolation of fuse 36 X Dl," providing that
all the fuses are basically the same. If the fuses are different
they should be listed as a separate malfunction class. The list
provided should be a representative sample of the possible
malfunctions.

The list you provide should be organized in a systematic fashion;
e.g., malfunctions which are to be isolated to a certain subsystem
should be listed before those malfunctions which can be isolated
to a given LRU or SRU within that subsystem. Thus, in presenting
the list you may find it convenient to nest malfunctions within
mal functions.

When generating the list of malfunctions from the ISD analysis be
careful to specify if the malfunction is only to be isolated by
the target population or to be Isolated and corrected. If the
malfunction is to be corrected by physical manipulation (e.g.,
actually replacing a defective fuse) then this must be considered
in the design of the maintenance trainer. If the malfunction once
isolated is only corrected by the student pressing a button
(e.g., indicating or signaling the removal and replacement of the
fuse), then the design of the trainer would be different.

It should also be apparent that malfunction isolation can take on
many forms. For example, isolating malfunctions following
detailed T.O.s is different than isolating a malfunction which is
not proceduralized in a T.O. The latter type of isolation
behavior requires knowledge of the logic of the system and perhaps
even knowledge of the software driving the system. Thus, when
listing the malfunctions you must make it clear what type of
Isolation behavior is required.

Parametersi Enter a list of malfunctions. The classes of mal-
functions listed should be derived using the procedures in
"Maintenance Simulator Design and Acquisition - Handbook of ISD
Procedures and Documentation."

For ease of presentation the information requested may be
presented in table form.
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MAI,FPNCT ION IS(TATION (I fFl ION
DESCRIPTION T. 0. NO 'T.0. R&R S ICNAI AFS C COIRSF

lo r chi I I inC t tiOn, whether reported in table form or not
Specit y if the mal funet.ion is to be isolated (if yes, ind icate if

adequ. Ie T. 0. exists) , if the mal fTction is to be corrected (if
yes, indicate if physical removal and rep licement is required or
if removal and replacement can be just signaled by the student),
the AFSC that will he required to isolate and/or correct tile
malfunction, and the course title in which the malfunction will be
presented. The latter two items are only required if the trainer
is being designed for more than one AFSC and if the trainer will
he used in more than one course.

l.essons Learned: Specifying the ma1 lfunc tions to be simulated is
one of the most ,critical tasks in preparing and communicating the
[raining equipment design. Experience has indicated that trainers

er,ilu(,ntlv are, manufactured with inadequate malfunction isolation
vand/or correction capabilities. Often in the past the malfunc-
tions t, be simulated by the trainer have been determined by the
Vend) r, based upon the likelihood and frequency of the malfunction
in the operational e-quipment. As tile operational equipment is in
,.rv['(' l(ingrr, ii(,w malfunctions often emerge, malfunctions which
were not originally anticipated and designed into the training
.i iprietit. l'hi, severely limits the utility of the mairtenance

tr.m i er The model recognizes that it is difficult to "see" into
the futurfr, however, this problem is somewhat minimized by

impl,,ting subparagraph 3.2.1.3. Other problems or complaints
have rente red aromnd the nat-ire of the malfnctions specified by
tie vendor. In the past there has been an attempt to specify the
number o nal f un t ions the ma tnt enance tra iner should simulate
(i. , t i. numbr of ma If unc Lions the vendor should build into the
tra i ner) . Thiis has o)ften re sul ted in the vendor selecting
in.,i I iinctiotis wliich are basically the same, or are considered
t rivi.l , juiist ti mcut the number req uirement. It iq essential
thit the I i'ct devloped fur this subp;aragraph clearly communicates

IllIt I r,,pr .s entat. iv, sample has beei, selcted and that trivial

mal I ton r ions ,ir(, not to b included.
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* 5 LEARNI-NG OlQ ECIwi r'S.

Rationale and Guidance: rro properly desi,,n a maintenance tra ine r
it is essenia l for tevendor to know what leairning object ives
airc going to he achieved using the trai1ner.* When spec ifying the

'rbiec tivos be sore to describe:

thei behiavior expec ted of the student.
the cond it ion Under whi ch the heha vi or is ex pec ted (if
known).
the critLeria of surccess furI pe rf orianre (I f known)

Ilarame t ers : n t er the( training oh ICt VSutrgFiR14an FORM1S
2Of the ISI) procedural Handbook as- a souru-e FORMS 2 should

prov ide the behavior as well as any conditions, while FOflII 4
prrovides information concerning possible criteria. For ease of
presentation consider present ing the objectives in table form.

It nort than one AFSC will be using, the trainer he sure to specify

Wha~rt 0)cti eaare to be at ta ined by wha t AFSC. I f the t ra incr
I I he osed in n.o cc than one cou0rse , be sure to spec ify in what

koatrset thre ;ptwI ii objective will. be presented.

I A -sonhc Learmed: None.

I. IRA 'I I XL APPL ICAT I O.

CRa-t iona Ile and Gui dance : The zauhparagrapis to this paragraph
c'cri hr how t he mrain te na nce t ci ner will be ursed to ac compliIsh

Owe ipeccif ied ohbjec t ives. Theu intended use of the trainer
inf Irences the design of t-he trainer. This paragraph isr only a
creaide r paragra ph.

Paramters: N'o blarnk-, t, be completed by tire 151) analyst.

Le ,,rcas Learned : ,ounc.
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3.1 TRAINING APPLICATION, DESCRIPTION.

Rationale and Guidance: This subparagraph describes the content
of the subparagraphs to follow.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

3. 2 CLASSES OF EXERCISES.

Rationale and Guidance: The purpose of this subparagraph is to
communicate to the vendor the types of exercises that the
maintenance trainer shall present to the student. This
subparagraph only requests a list of the classes of exercises.
The exercises listed in this subparagraph are further described in
stibparagraphs 3.2.1, 3.2.1.1, and 3.2.1.2.

Parameters: Enter the list of exercises to be presented to the
-tudent via the maintenance trainer. The preliminary utilization
plan developed during the ISD process should serve as the primary
source for the contents of this subparagraph. You need not enter
specific exercises but only classes of exercises. Classes of
exercises are defined as a group of training objectives, tasks to
b acquired and/or practiced, and/or malfunctions to be isolated
and/or corrected. For ease of presentation consider presenting
this information in table form.

EXERCISE OBJECTIVES, TASKS AFSC COURSE
AND MALFUNCTIONS

(use only
(enter (enter task #, (use only f if more
title) objective # ' and more than than one

malfunction #) one AFSC) oe
course)

Lessons Learned: None. This is a new requirement.

3.2. I CLASSES OF EXERCISES, DESCRIrION.

Rationale and Guidance: This is only a header subparagraph indica-
ting that the next three subparagraphs describe the exercises
1 Isted in suhparagraph 3.2.
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Parameters: No blanks to be completed by the IS) analyst.

Lessons Learned: None.

I.2.i.I WARM-UP AND INITIALIZATION ACTIVITIES.

Rationale and (;uldance: This subparagraph assumes that the
warm-up and initialization activities will be the same across all
exercises. The information requested in this subparagraph is the
length of time of warm-up, a list of the initialization activi-
ties, and tLhe length of time of the initialization activities.
This information is included in the model only to provide guidance
to the vendor.

Parameters: There are three blanks to be completed by the ISD
analyst.

a. "Warm-Up. The maintenance trainer shall be 'ready' for
initialization within minutes after power turn-on.

Enter the maximum amount of time desired for warm-up in
minutes. When determining warm-up time consider the following
factors:

the time available between class session (the end of
one class and the beginning of the next class).

the time available between exercises within a given
class session (if the trainer is to be powered down
between exercises).

operating environmental condition (a colder environment
will require a longer warm-up).

A review of maintenance trainer specifications indicates that
usual time allotted for warm-up in a normal classroom
environment Is approximately 15 minutes.

b. "Initialization. Initialization shall include all the
functions to be accomplished by the instructor to Initalize,
verify initialization and configure the maintenance trainer
for training. Initialization activities shall include the
following:
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Enter the desired initialization activities. The following
activities should be consiidered.

Loading the operational (application) program for the
ex'rc ise being presented to the student.

Verifying the loading of the opecational (application)
p rog ram.

* Selecting a given exercise from a menu
( p re-p rog rammed).

Selecting a given malfunction from a menu
(p re-p rog rammed).

Setting parameters (electronically or mechanically) to
create a malfunction condition not pre-programmed.

Activating the interfaces between components (e.g.,
turn-on of printer).

* Selecting and setting applicable instructional

features.

• Receiving a set of directions indicating the value of
displays during initial ization.

• Loading 35mm slide projector.

Loading and running a diagnostic program.

Often the selection of initialization activities is left to

vendor or contractor; you should only enter those activities
which you want cnd desire. If you are going to leave the
selection of the initialization activities to the vendor or
contractor, delete the last sentence in item b and substitute
"The contractor shall determine the initialization
activities.

c. "After warm-up initialization shall take no longer than

minutes "

Insert maximum number of minutes for Instructor to complete
the initialization activities. Consider the same factors as
In Item a, above, plus the time devoted to warm-up. Note that
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warm-up time plus initialization time equals the number of
minutes it will take to have the trainer ready for training.

Lessons Learned: None.

3.2.1.2 TRAINER, INSTRUCTOR, AND STUDENT ACTIVITIES.

Rationale and Guidance: Subparagraph 3.2 specified the classes of
exercises to be presented to the student. This subparagraph
describes each of these exercises in more detail. For each
exercise specified describe the activities of students, the
activities of the instructor, the actions and reactions of trainer
to student actions, and any special features the trainer must
have. If all the exercises are to be run in the saire manner then
only one scenario needs to be entered.

This information will help the vendor visualize how the trainer
will be used. These descriptions should be as brief as possible,
but should clearly communicate to the vendor how the intended
trainer is to be used.

Parameters: There are four blanks to be completed by the ISD
analyst for each class of exercise specified in subparagraph 3.2.

a. "Student Activities"

Enter the activities that the student will be engaged in
during the given exercise. Consider the following:

Location of T.O.s.

Use of T.O.s, if exercise is primarily procedural.

Use of job aids and test equipment.

Need for remedial instruction if student performs
poorly.

Consider the following paragraph as an example.

(1) When presented with the exercise the trainer will inform
the student of the objective he must achieve.

(2) The student will locate the appropriate T.O.

(3) The student will follow the procedures in the T.O., using
the necessary support equipment.
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(4) For additional infor-iat ion (e.g., the spek' if ic locat ion
of a component or visual of tlie actual coo-ijonen the
student will request a specific slide by pressing ai
hutton next to the ,omponent the slide will t hen
appear.

(5) After completion of the exercise the student will receive
augmented feedback information on his performance.

h. "Instructor Activities"

Enter the activities of the instructor during the given
exercise. Consider the following:

Observation of the student.

Augmented feedback obligations.

Monitoring the system (status of displays and
controls).

* Freeze the system, if a fatal error occurs, etc.

Do not include initialization activities since they are
presented in subparagraph 3.2.1.1.

c. "Trainer Action and Reaction"

Enter any actions or reactions of the trainer during the given
exercise. For example, when the student sets the XYZ control,
movement of the leading edge flaps will be shown on a display
in degreees.

d. "Special Features"

Enter any special features that the trainer must have for the
given exercise. Consider the following:

* Monitoring capabilities.

Ability to set rate of stimulus presentation.

Ability to highlight cues.

* Ability to freeze automatically (or on demand).

Ability to select next activity after completion of the
exerc ise.

Ability to print a report of student's performance.
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NOTE: Specific instructional features are also discussed in
paragraph 5.0.

It is not necessary to separate In the text you provide,
student activities, instructor activities, trainer actions,
and special features; i.e., the narrative you provide must
only discuss these issues but the discussion can be organized
in any manner you deem appropriate. Recall that the purpose
of this subparagraph is to provide information to the vendor
concerning how you feel or see the intended trainer being
used.

Lessons Learned: The design requirement specified here usually
appears in paragraph 3.1 of the specification prepared by the SPO
(SIMULATOR DESCRIPTION). In the past the approach has been to
generalize across all exercises presented to the student. This
approach is new since it involves specifying requirements for each
class of practical exercise, if the scenario is different for
each exercise or student problem.

3.2.1.3 ADDITION OF EXERCISES/MALFUNCTIONS.

Rationale and Guidance: The purpose of this subparagraph is to
help the engineer determine the future growth requirements of the
trainer. This is a "Yes" or "No" subparagraph; if you can
anticipate the need to have the trainer present more exer-
cises/malfunctions in the future check "Yes," otherwise check
"No."

It is often difficult and expensive to add new exercise/malfunc-
tions to the trainer once the trainer has been designed and
fabricated. Often the Air Force is locked into a given vendor for
the addition of new exercises or malfunctions. To avoid this
problem the trainer should be initially designed to permit the Air
Force to add new exercise/malfunctions easily and relatively
inexpensively. This can only be accomplished if the ISD analyst
can foresee the type of exercise/malfunctions which might be
needed in the future. Thus part of the cost of future additions
can be absorbed into the initial design.

Parameters: There are two blanks which need to be completed by
the ISD analyst.

a. "The maintenance trainer shall provide a means for adding the
following future exercises and/or malfunctions:

Enter a list of future exercises and/or malfunctions (if
known).
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b. "The addition of future exercises/malfun, tions shall be made
by ."

Enter the type of personnel (e.g., qualified Air Force
personnel, instructor, etc.). Provide as much information as
possible. Also you might want to provide a brief description
of how the future malfunctions might be created; e.g., "All
future malfunctions will be created by the instructor, setting
system parameter values from a terminal or keyboard."

Lessons Learned: This is a new requirement.

. 3 TRAINING ENVIRONMENT.

Rationale and Guidance: This is a header subparagraph which
explains the purpose of the subparagraphs to follow. The purpose
of the subparagraphs to follow is to define the training
environment In which the trainer will be used. This information
will assist the vendor in designing and constructing the trainer.

Parameters: No blank to be completed by the ISD analyst.

Lessons Learned: None.

3.3.1 INSTRUCTOR INFORMATION.

Rationale and Guidance: The purpose of this subparagraph is to
in. ,)rm the vendor how many instructors will be required to conduct
the exercises and to operate the trainer during a typical
classroom session.

Plarameters:

a. "'The maintenance trainer shall be designed to be operated by
of instrtctors."

Lnter the minimum nunber of instructors who will be required
to operate the trainer during any one session. Specify the
worst possible case.

Lessons Learned: None.

1.3.2 UTI I.LZAT ION.

Rationale and Guidance: Typically trainers are used in two ways;
they are used by the instructor to demonstrate a procedure and
they are used by the student to practice and/or acquire specific
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skills. This subparagraph requests the instructor-to-student
ratio in both of these situations, as well as the percent of
student time spent on the trainer in practice with and without
instructor assistance.

Parameters: There are five blanks to be completed by the ISD
analyst.

a. "A classroom demonstration situation having an instructor to
student ratio of

Enter the instructor to student ratio expected in the
demonstation situation; e.g., 1 to 10 or 2 to 20. The first
number entered should be consistent with subparagraph 3.3.1,
Item a. If the maintenance trainer is not going to be used
in a demonstration situation enter "Not Applicable." You
should specify the worst possible case.

b. "A practice situation involving no more than students."

Enter the number of students who will be using the trainer
during any given exercise (practice situation); e.g., 2.
Again you should specify the worst possible case.

c. "Approximately % of the time spent on the trainer by the
student in a practice situation will be without instructor
assistance."

Enter the percent of time spent on the trainer by the student
in a practice situation which will require instructor
assistance (other than initialization). The intent here is to
specify the amount of time the student will be practicing on
his own without instructor assistance. If the percent of time
requested is unknown, enter "Unknown."

d. "Approximately % of the time spent on the trainer by the

student in a practice situation will require instructor
assistance."

Enter the percent of time spent on the trainer by the student
which will require instructor assistance (e.g., requires the
instructor to observe the student, give guidance to the
student, etc.). If the percent of time requested is unknown,
enter "Unknown."

e. "Approximately % of the total instruction time will be

spent by the student on the trainer."
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F;ntor t fit, ' prcernt ot thei t(,t a I I ns t r ut Ion t ime t ha t the
stuident wi I I spend on tilt t Tainer. If unknown, enter
"Unknown. Not j ri' t ha t tvmrnS -( arnd d ,rhovr' onI y make sense in
t urn oL it iiem v

Lessons, l1v,iriirnl I ustI r ic t or to t nideit ra t. ( o dun r g -r iemor tra -
torI i s1,T it h iu, i s rul )e o t thumb, shlould not exce'ed I to 1D or

i / I .

3. 3. 1 'I'P1ORT LOt' 1 Mi*N'T', TIiOLS , AND OB0 MATERIALS.

-Rat ionale and Guidance: The des ig'i of the t ra iner is influenced
by the support n'rtri pment , tools, and job materials the student
use,; drir log thle exerc ises spec ifiled in sul-,pa rag raph) 3.2. For
eximp Ie , the t ra iner might have to interface with support
t-lri ipment (e.g., test equipment). In addittico, the use of job
mnateria Is might permit the trainer to be less sophist icated than
it tire job materials were not permitted; i.e., less Instructional
teatrires might he built into the trainer when job aids are
permi tted.

Patratmete rs : ILi s t iiI the siippo rt equri pmen t, tools , and job
m.tori.ri", that th t *1ur t eot willI he permit ted to rise during the

e~e r s N) On lit spec ifv y st .nda rd t i os and dto no t spec if y T.Oft
1 rn .0,irc spun it ied to 9rhmngal .4.1). Fo)r ease of

3r',!wnt.it ion cornsider prcseriting this; informat irn in table form.

I-_____ SFSUPORT__________TOLS JOR MATFRIALS

Lessons Learned: None.

3.1. 4 OTlIER I NSTRI'CTI ONAL Lr)U I P-tNT AVt) MATER IALS.

Rat ionale and In I dance: The pnorpt)nse it this subparagraph is t o
specf tire i nst rrint ina I -qri pmnrt t hat must inte rface wit- tl1(1 h(tir

t r.t rrnor duttr ing thftu exeri sv s pec i f l ed I n suhbp;i rag ra ph 3. 2.

11arameteLr s: Enter a lis t nrf the inst rioct jofal equitpment and
mater, Ials 77-that mrist. irnterface with thre t rainer; e.g., slide
prruiector, video) tape miachrine , v ideoi disc machine';, etc. Dou riot
rwicrude mvdkia or Inisirrirt urinalt oIrlimenrt whrichr irc no~t going tin

inte-rface with tire tra ii or. Itpoh l spec Ity any specialI



requi rements of the instruct Ional equipment; e.g., random access

slide projector, with access less than 0.05 seconds.

Lessons Learned: None.

4.0 iMULATION CHARACTERISTICS.

Rationale and Guidance: This is a header paragraph.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

4.1 ,1MUl1.ATION CIARACTERISTICS, DESCRIPTION.

Rationale and Guidance: This subparagraph describes the content

of the subparagraphs within this major paragraph.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

4.2 PICTURES (SKETCHES AND/OR PHOTOGRAPHS) OF SIMULATED

SYSTEM(S)/SUBSYSTEM(S).

Rationale and Guidance: The purpose of this subparagraph is to
provide the vendor with an idea of what actual components look

like. These are to be pictures or sketches of the actual

equipment being represented by the trainer. These are not to be

pictures or sketches of what the representation should look like.
There should he a sketch and/or photograph of each component that
is to be represented (e.g., each panel). The sketches can be hand

drawn and should show all the necessary displays and controls.

Also, if necessary, sketches of the inside of the component should

be provided if internal component; are to be represented on the

triuer. Re sure all drawings are properly labeled. Also label
caich control/display, indicator, etc., illustrated on the
sku t ches/drawings.

Parameters: Insert sketches or pictures of the actual components
(SR13s, LRUs, parts, etc.) which are to be represented on the

trainer.

Lessons Learned: None.
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* I - IIVIAlGD (VI')L LI .ST.

-Ratijonale and Guidance: This -subparagraph should conta in a List

othe ma jor compone nts to be simulated (e.g. , panels , drawers,
etc.). Only lis;t the major components, dto not list the display

ofi splaiy , rent rdin d icators , etc . are requested in anothfer

u ihpa raig ri ph.

1%trametu rs : 'lut cr I ist of major components. This list should be
co'ird i 11tcel with I hi- pictures and/or sketches provided in subpara-
griph 4.12. Is Fc O RM 3a as your source document when compiling

this 1 1st. The contents of this subparagraph, subparagraph 4.2.2
.11d subparagraph 4.3.1 can be combined into one subparagraph. If
this is done, then subparagraphs 4.2.2 and 4.3.1 can be deleted.

Lessons Learned: None.

4.2.2 5 IMULATEI) DISPLAYS, CONTROLS, INDICATORS, SRUs, LRUs, AND
PARTS.

Pat i ona I c and Gui dance: For e ach Tma jo r component listed in
subpragaph4.--.l list all the displays, controls, indicators,

*-c thait *irc to he si mu-i ated * For coonyenie nce you may combine
uhijpa rag ra ph /4.2. 1 and this suibpairio ra ph. If the subpa rag ra phs

.ir' co)mbined, the provided list shouild be hierarchically

presentedii; I. .,t he ma jor componient should be I is ted first and anl
inulciitcd ist if the displays, controls, andi indicators should
II. low i,,iih mi p r component.

Parame t ers: En ter list of displays, controls, and indicators to
he s ivril ;ited. U se FORM1 3a as the primary source doc omen t

Lcsu(ns -Lea rned: ,Tt

1111.LK StI''uukT Kl'F

Ii ti0 ic ad Gi(lance: Thek puirpose of thi s subparagraph Is to

provide( a list ()t all the suppoirt equipment which is to be slrnu-
iIte-d ; e,.g., te't equipment. Do not list the support equipment

which is not to he simulated. For each piece of support equipment
I' he simyulate-d, also list the displays,, controls, and indicators
iii hit support eqjUipiMtnt which art, to be simulated.

V'ie -iititit s of tis suibparagraph can he combined with the content
,ot ;iihpiraigraph 4.3.1.1; if the two sulhparagraphs are combined into

one siihp.irrigraipli, suhparayraph 14.3.1.1 canIl be deleted.



Parameters: Enter list of support equipment to be simulated.
Also enter list of displays, controls, indicators, etc. which are
contained on the support equipment that are to be simulated. Use
as your primary source FORM 3a. Also recall that all support
equipment, tools, and job materials are listed in subparagraph

3.3.4.

Lessons Learned: None.

4.3 FIDELITY LEVELS.

Rationale and Guidance: This subparagraph explains that the
trainer must simulate the display and controls of the actual
equipment to the degree necessary for the students to practice
iid/or acquire the tasks specified, to identify and/or correct

the malfunctions specified, and to achieve the objectives
specified. This subparagraph also points out that there are two
aspects of the job situation which can be simulated; the equipment
ivLtf (operational equipment), and the job environment. The
degree of fidelity required in each of these aspects is further
specified in the subparagraphs below.

Parameters: No blanks to be completed by the ISD analyst.

Lessons Learned: None.

4. 3.1 CHARACTERISTICS OF DISPLAYS AND CONTROLS.

Rationale and Guidance: The purpose of this subparagraph is to
describe the physical and functional characteristics of each of
the items being sImulated. When describing the physical charact-
eristics include a description of such aspects as:

Shape.

Color.

Size.
T(xt ire.

• Weight.

Center of gravity.

These physical features are identified from the procedures pro-
vided In the Handbook of ISD Procedures for Design and Documenta-
t ion. Rerall that these features should be described only when
they ;erve as stimuli to the student, provide a response mechanism
lor the, student or provide feedback to the scudent.

When describing the functional characteristics Include such things
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In t oract ion wit h ot ter ( !plIavs1/c ontrolIs.
*Reac t ion t ime.
*Deg ree o)f res t a nce to mnovement.
*Control/display ratio.
*Direction aind rainge of response.

ie'tunct tonall fe;ntinres are ail:-o identi1fied from the procedures
provi ded in the Maintenance Training Simulator Design and Acqul-
-ition - ii1andbook of 151) Procedures for Design and Documentation.

Pa rame ters : Enter the physical and f'nctional characteristics of
the items being siiiilated. Everything listed in subparagraphs
/4.2.1 and 4.2.2 should he described in this subparagraph. For

conven iencC , include FORM 3ha, proividing FORM 3a is correctly
compi~loted and cont ains -an adequate description of characteristics
of tihe Components.

Lessons Learned: This is one of the most critical parts of the
training equipment design. This subparagraph must fully describe

how the simulated equipment is to look and behave. If the
descriptions provided are inadequate or incomplete it is highly
vnl ikely that the 'raining equipment, when fabricated, will

tonnction the way you want it to. Inadequate descriptions will
result in the fabrication of a trainer that cannot be used to
achieve the training ohbjectives specified herein.

* .1 C.1ARACTFR I ST ICS OF SUPPORT F.0) 11PIENT AND TOOLS.

Rat iona Ic and Guidance : The purpose of this subparagraph is to

dl s cr the tihe phvs ical and functitonal characterist ics of the support
cqolpment and tools that are to be simulated; i.e., those listed
in s;ihparagraph 4.2. 3. The support equipment and tools should be
lesc ri hed in the same manner as the displays and controls (see

;onpargrail4.3.1 of thits Append ix).

1Pa1rame t ers : Enter descript ion of tile simulated support equipment
andT T o I ls. FORM 3a and tile procedures used to construct FORM 3a

c-iii ht, used to identify the stimulus, response, and feedback
chairic toinSt ics of the support equipment and tools.

Le ss~ons [,earmed :It is critical , when describing tile support
liipno-it, and tools 5, to describe the inter face tihat is required

betwieen t he simuilated equipment and the s mulated support e~quip-
-ilt . 1; (),I'E : int er face Is also discuSssed in suibpa ragra ph 6i. 2 of

tIC It monId e I.

I. K.INA I RONNEINTAI, F IJID Ty.

Rait ina Icand C i dance : The purpiose of this subpa ra-gra ph is to

porovid iInformation concerning the aispects of tile job environment



ha1t need t, be si lated. This subparagr;tJh shoind ontain a

Isc r i pi on of the job envi ronment that needs to be similated,
;Ilh ';, the ambieint no ise levels and/or air conditions crit cal to
tlie lob (e.,., a noi se level of 94 dBA, a temperatnre of f)C). It

k,,,ac; are involved You shoild also consider specifying tin

onll of 1w II jl ' I ,;i h other.

P rametvrs : Enter any environmental conditions that need to be
,mili at ed. Use FORM 3a, FORM 4, and ;ny other information that

c;pci flv tie conditions of student performance. Specify any
student-to-student communication requirements if the trainer is
hbeing, used by two or more students as a team.

Ie ssons Learned: None.

/i. 3. i'OIBABI. ENGINEFRING CIIAN(ES.

Rationale and Guidance: Since maintenance trainers are designed
early in the weapon systems acquisition cycle, many engineering
changes in the actoal equipment can be expected. If these

on,ineering changes can be predicted then it might be possible to
design the trainer in such a way as to accommodate these changes
a si I y. For example, if the location of a display or control is

expected to change then this information might allow the vendor to
consider designing the display and control so that it can easily
he relocated or at least easily re oved. Functional changes may
bh, morre difficult to predict. At any rate, any information which
".on ,an give to the vendor concerning probable engineering changes;

e the quipment hing simulated would be helpful.

Parameters: Enter any engineering changes your experience
indicates might occur. Also discuss the implication of the
,ridicted eng, irieoring change; for example, location of
dip;tiva/coitrrol, addition of new di:;plays and controls, new
I iirJ t i o' of displays and controls, new control/display ratios,
'-tr. If yei expect a new location, Lry to anticipate where the

nlw I oc iot[n might be.

i-sons Learned: rThis is a new requirement.

4'Li-TIhK-SIIEIF D~I);SPLAYS, CONTROLS, INItICATORS, LRS, SRUs, AND
PART':-.

Pat ionale- and (;uidance: Items a and b In thi s subparagraph are
x,,Xlr;lnatory in nature and require no input or modification by the

ISI) an;,yst. The other subparagraphs in this section refer to the
i. pre int and/or displays and controls that are to be simulated.
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T! is su b paragrtph dIt-;cri bes tL ise ofi s plIays , cont rotIs, ind icat ors' ,
1,11,; Stls , andi part s wit i ( c'in) bu ol If- tIe--'het I I andI as suc I do
not neved to he !4imulated or Tnodjf Iedl. Such a lis;t is contained in
Oil- sp'c if rcatIion to alssuire that the vendor know,, that the
s pec if fed off-the-shet f eqol [ronrt rmust bei Inclu ided and interfaced
wi Ith t he -out rol Is- , (Ii splIay,3 et: . that are to be simulated.

Pa rame te is: Enter list of off-the-shelf equipment to be included
i)r used~ on t he t ra i n r . FORM 3a ran be used as a source. *If any

part , SlP, 1,101, eitc. , i nd i cat ed on FORM 3a mustL appear exactly as
the 3i tuiia equipment aind fiunct ion as, the actuial1 equiipment consider

it t [I an ftte- (th4iel i te. An% item listed in subparagraph
4*. 2 mus t not aippear in this sulbpairagyraph.

Lessons Learned : The procedu re*s spec if ie(d in the I SD Hlandbook
pruv ide a means for intd Icat inlg the degree of fidelity required of
cacti simnulated i tern. In most csson lv certain aspects of the
item are critical to) the lea ra inyg process and the whole item need
not he phvs ica I lv aind inuc t i nall VIikeP the ac t ua equi pment.
Hlowever, there may he ti mes when e-ither the actual item must be
ttetd or it is; more cmionic il to is.- the aictiial item. This
,uipArigrajdu is reveirsed fur those iccas ions;. You should also
(cons'ider thll COu;t Il' i~tf d %With us ing .i staindard off-the-shelf
i tem. OftLen , because if the- t ra Io.~r des;ign, i t hecomies d if ficult
(and expons ve ) to( iierftc a, oto 1~ I tioms w! tIt t he tra iner.

Ra t i ori ic eit'l (; uiidance : This, i'; ofly t heaider paragraph used to
dent ifv the, listroct ional V'ur ection of the riodel.

Parame(ters: ho blnks to bl. *llkitid by the P-)O alnl vst.

'son Le me : oiw'.

.1I .' I W;' Ilt Al K RS, Ft" Ii iL . 1 )f"S (.R1111( foN .

I,-aIt iut)I I it -(- Id1 11 idan;III e : IMis ;tbpiagrapi explaiins; t cotiterits
Inl i ,bo h4 raI'A It hini the ma jor pa ragra phi.

Pa r; ,P.e t e rs: o hinot to be c-omplIt ed by the IS!) analyst.

tiss-otii; Leairned 1".



s. 1 STRUIoN ~AI IAPAH1I. I'[ ES.

Rationale and Gi dance: This subparagraph contLains the Inst ruc-
tu na I f eatLu res and/or capah i t ies the L ra iler must have to
f ac Iiit at e at t a i nment of the spec itf i ()d oh IcC t i yes * It should be
po in ted out that each ohjectivye might require a different set of
ins;tructional capabilities; i.e., instructional features and/or
capabiliItes are training objective speci fic. Thus it is important

tidentify which objectives require which capabilities. This
identification and] determination is made following the procedures
in the Handbook of ISD Procedures for Design and Documentation.

InstruCtmonat featuores are those features on the trainer which
control certasin asipec ts of the ILarning environment; the presen-
tation of the stimulus, thie monitoring of student responses, the

provision of augmented feedback to the student concerning the
Correctness of his response, and the selection of the next
activity time student is directed to. The Handbook of ISD Proce-
dures for Design and Documentation makes a determination of 17
possible instructional features. Those instructional features
which are required are to he listed in this subparagraph and are
further clarified in the subparagraphs which follow.

Parameters: Lnter the instructional. features required to complete
each ;pecific traimning objective or insert FORMI 4 and the
lust ruct ional Featkare Worksheet as Tabhie 5.0 and Table 5.1,
respecti ye Iv)

Lessons Learned: Instructionl f eatures are a new area and not
rinch ha~s be(en eirnfed a bouit their spec if ications.

I.. FRLV/l: iAPABIITY.

Rationale and (;u idance : If a freeze capability i., indicated, it
nWeds to he -fmirtber dfescribed ini this section. If no freeze
tapahi Ii i is reqiired, enter .i check heside "No" in the space
prov ided.

1I1 thul s ;nbpar igrapjh \Lare t,) describe:

whl'n thi, rii ncr sia I freeze.
ho1w lte red shll he deact ivated.
what the t ra ihium shllI do when the cont rol s/d ispal ys are
umul rto .

Tbi, is mormat iouT tan he recorded on FORM 4 (Table 5.0 of the
modelI) lustecad of In a separate .ubpa rag ra ph.

Parameters : Tmero art' three hlaniks to he complefted hy thle ISI)
a nal1y st.
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a• "The maintenance trainer shall freeze under the following

condit ions

Enter the conditions that must exist to cause the trainer to
freeze. These conditions might be different for each training
objectivty; it this is tile case, associate each condition with
a particular objective. Possible conditions are:

on the procedural error; (e.g., the
trainer shall freeze when the third procedural error is

committed by the student).

when a dangerous situation Is created by the student's

actions; dangerous Is defined as a situation which

might cause harm to the student or harm to the

equipment.

or on demand of the instructor (i.e., the freeze is not
p re-p rog rammed).

b. No entry to be made by the ISD analyst.

c. "The freeze shall be deactivated by ."

Enter how the freeze shall be deactivated. Possible activa-

tion strategies are:

a control located on the instructor station.

by the correction of the error(s) that caused the
freeze (if this method is selected, provisions must be

made for identifying which errors must be corrected;

e.g., errors to be corrected are displayed on the

CRT at the time of the freeze).

d. "When unfrozen (deactivated) the maintenance trainer shall

Enter what occurs after deactivation of the freeze. Possible

options are:

to have the problem or exercise start from the

beginning.

to have the problem or exercise continue as if the
error was not committed and the freeze did not occur.
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to have the trainer back-up to the error (first error)
and have the student continue from there.

Also consider the possibility of displaying the errors on a
CRT or a printer along with the correction procedure. If
possible communicate to the student why the error was
critical.

Lessons Learned: Not much information has been gathered about the
freeze feature.

5.2.2 MALFUNCTION SELECTION.

Rationale and Guidance: This subparagraph shall only be included
if malfunctions are to be identified and/or corrected by the
students. If malfunctions are not to be identified and/or
corrected place a check beside "No" in the space provided.

Parameters: There are two blanks to be completed by the ISD
analyst.

a. "Simulated malfunctions shall be selected in the following
manner:

Enter how the malfunctions for a particular exercise are to be
selected. Malfunctions can be selected in three different
ways.

mechanically - e.g., by having the instructor activate
certain switches or mechanical devices or by having the
instructor insert defective LRUs, SRUs, parts, or
components.

electronically - e.g., pre-programmed (if the trainer
is computer driven). In this case a malfunction menu
can appear on a CRT and be selected by the instructor
either using a light/sonic pencil or by entering a menu
number on a keyboard.

electronically - e.g., by having the instructor insert
special parameter values which would create a given
malfunction (insertion of values must be made via a
keyboard).

FORM 4 specifies if the malfunction is to be pre-programmed or
if parameter values are to be set If not all malfunctions are
to be selected/created the same way then specify how each is
to be selected or created. Consider specifying this in table
f o rm.
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MALFUNCTION SELECTION METHOD

If the selection method is through a parameter set control,

specify which parameters and values need to be set to
select/create the specific malfunctions; i.e., specify the
parameter and the value that parameter must have to create a

specific malfunction.

b. "Once selected a malfunction's effect shall remain in effect

until

Enter when a malfunction's effect is cancelled, usually two

methods are used.

. a malfunction's effect is cancelled when the student

performs the proper corrective action or has correctly
identified the correct malfunction.

. a malfunction's effect can be cancelled by the

instructor using a control on the instructor station.
Activation of the control returns the equipment to a

normal state.

Lessons Learned: None.

5.2.3 SIGN-IN CAPABILITY.

Rationale and Guidance: This subparagraph should only be
completed if a sign-in Is required (i.e., indicated on FORM 4).
If a sign-in is required then the vendor will need to know what
hif orm;it ion ik I s hb requested during the sign-in acrvi ties.

Parameters: Eint er the tn format ioll the Ir trlner shoiWB d req,,lu''
during the sign-in activity. Consider the following:

. student's name (or team name).

. student's ID number (or team ID number).
• exercise number or designation.
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. training objective number.

. level of training (AFSC).

. level of Cue Enhancement.

Also indicate who shall have responsibility for providing the
sign-in information (the student or the instructor).

Lessons Learned: None.

5.2.4 NUMBER OF RESPONSES.

Rationale and Guidance: This subparagraph should only be completed
if a storage device is required. If a storage device is required
some estimate of the capacity of the storage device needs to be
given. This is difficult to determine, but it would be helpful in
determining the capacity of the storage device if the engineer knew
how many responses per student need to be stored, as well as the
length of time they need to be stored.

Parameters: Enter the number of responses per student which must
be stored and enter how long the responses must be stored in weeks.
This information will help the Acquistion Manager to determine the
capacity of the needed storage device.

Lessons Learned: This is a new requirement.

5.2.5 MONITORING INSTRUCTIONAL FEATURES.

Rationale and Guidance: Each training objective/exercise presented
by the trainer requires that certain student responses be sensed,
recorded, scored, and/or reported. It is essential to communicate
to the vendor what responses and variables are sensed, recorded,
scored, and reported by the trainer. It is also important for the
vendor to know what system parameters are to be monitored.

Parameters: There are three blanks to be completed by the ISD
analyst.

a. "The following variables and/or responses shall be
senses/recorded/scored/reported by the trainer

Enter for each objective the variables or responses the trainer
must keep track of. The information can be presented in table
form.
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OBJECTIVE DEGREE
SENSED RECORDED SCORED REPORTED

This information can be obtained directly from the
Instructional Features Worksheet. You should list here only
those variables/responses that the trainer has responsibility

for (i.e., has a "T" entered in the appropriate columns of the
Instructional Features Worksheet). You need only enter the
highest responsibility of sensed, recorded, scored, or reported

(these terms are defined in the ISD Handbook).

b. "The following system values shall be monitored by the trainer

Enter the system values to be monitored per objective or
exercise (e.g., the reading on display XYZ). Only include
those objective/exercises where the trainer has the
responsibility to monitor the simulated system. This
information can be presented in table form.

OBJECTIVE NUMBER SYSTEM VALUE

This information can be obtained directly from the

Instructional Features Worksheet.

c. "The following criteria shall be pre-programned and/or entered
or adjusted by the instructor:

For each objective/exercise enter the criteria the student's

performance will be compared against. Only enter the criteria
for those objectives/exercises where the trainer will have
responsibility for scoring the student's performance. Do not

include those objectives/exercises where the instructor is
given the responsibility for scoring the student's performance.
This information can be presented in table form.
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OBJECTIVE CRITERIA PRE-PROGRAMMED VARIABLE
NUMBER VALUE INPUT/OUTPUT

If an objective requires adjustable criteria (variable input

criteria) specify the possible range of criteria values.

This information is directly obtainable from the Instructional
Features Worksheet.

Lessons Learned: This is a new requirement.

5.2.6 AUGMENTED FEEDBACK INSTRUCTIONAL FEATURES.

Rationale and Guidance: This subparagraph should only be completed

if feedback is being controlled by the trainer. If this is the

case place a check beside "Yes" in the space provided.

Two aspects of augmented feedback need to be clarified; the content

of augmented feedback message and the feedback schedule. Since
augmented feedback is objective/exercise specific, the content of

the message and the schedule must be specified for each

objective/exercise.

Parameters There are two blanks to be completed by the ISD

analyst.

a. "The following information shall be provided in the augmented

feedback message presented by the trainer:

Enter the content of th augmented feedback mvsnage presented

by the trainer. If part of the message is provided by the
instructor indicate which part. Also indicate if the instruc-

tor needs the capability to adjust the augmented feedback

message. This information is directly obtainable from the
Instructional Features Worksheet and FORM 4. The required

information can be presented in table form.
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CONTENT
OBJECTIVE CONTENT ADJUST PRE-

NUMBER INCORRECT SCORE REASON CAPABILITY PROGRAMMED

RESPONSE

b. "The feedback schedule for each objective/exercise shall be the

following: ."

Enter the feedback schedule for each objective/exercise where

augmented feedback is controlled by the trainer. The feedback
schedule can either be immediate or delayed. Also specify if
the schedule is to be pre-programmed or set by the instructor
before the objective/exercise begins. This information is
obtainable from the Instructional Features Worksheet and FORM 4

and can be presented in table form.

OBJECTIVE SCHEDULE ADJUSTABLE
NUMBER IMMEDIATE DELAYED PROGRAMMED

Lessons Learned: This is a new requirement.

5.2.7 NEXT ACTIVITY FEATURES.

Rationale and Guidance: This subparagraph should only Lom!.... eo

if the next activity i s controlled by the trainer. If chc next
activity is contro.)Xed by the trainer for any objective/exercise
place a check beside the "Yes" in the space provided.

If he ,-xt activity Is 'ontrolled hy the trainer then the vendor

wl need to know whnL the ext an'. [vl.y Im to be. In iiddlt to the

- vendor will need to know if the instructor wants the capability to
alter the next activity if it is pre-programed or to select the
next activity from a menu of possible next activities.

Parameters: For each objective/exercise enter the next activity to

be introduced to the student. Also indicate if the next activity
is pre-programmed and if the instructor wants the capability to
change that next activity to another activity. If there is more
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than one possible next activity then allow the instructor to
select the next activity from a menu. This information is
obtainable from the Instructional Features Worksheet and FORM 4.
This information can be presented in table form.

OBJECTIVE NEXT PRE-PROGRAMMED

NUMBER ACTIVITY NO FUTURE MENU
(ACTIVITIES) CHANGE CHANGE

Lessons Learned: This is a new requirement.

5.2.8 STIMULUS INSTRUCTIONAL FEATURES.

Rationale and Guidance: This subparagraph should only be com-
pleted if the trainer is controlling either or both the rate of
stimulus presentation and the ratio of signal to noise. If the
trainer is controlling these aspects of the learning environment
place a check beside "Yes" in the space provided.

If the trainer is controlling the rate of stimulus presentation,
the vendor must be informed of the rate(s) you intend to have the
stimulus presented. The rate(s) may vary from objective/exercise
to objective/exercise; thus they must be specified for each objec-
tlve/exercise.

If the trainer is controlling the signal-to-noise ratio then the
vendor must be informed of the ratio(s) you desire for each
objec tive/exerc ise.

Parameters:

a. "The trainer shall prement the stimuli for the objective/exer-

cises specified below at the rates specified below:

Enter, for each objective where the trainer has control over
the rate, the rate of stimulus presentation; e.g., 2 stimu-
li/minute. If the rate is to be entered by the instructor,
instead of pre-programed, indicate the possible range of
rates. This information can be presented in table form.
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OBJECTIVE PRE-PROGRAMMED VARIABLE RATE

NUMBER RATE RANGE

b. "The trainer shall present the stimulus for each
objective/exercise below with the ratio of signal to noise

specified below: ."

Enter the ratio of signal-to-noise for each objective/exercise
where the trainer has control of the ratio of signal to noise.
This can be entered as a specific ratio if known (e.g.,

10-to-l) or as an intensity (e.g., high signal to low noise).

Also specify if the ratio is pre-programmed or if it is to be
entered by the instructor before the objective/exercise is
presented to the student. This information can be presented

in table form.

OBJECTIVE PRE-PROGRAMMED VARIABLE RATIO

NUMBER RATIO(S) RANGE

Lessons Learned: This is a new requirement.

5.2.9 CUE ENHANCEMENT FEATURES.

Rationale and Guidance: This subparagraph should only be com-

pleted if cue enhancement is going to be provided by the trainer;
if it is, place a check beside the "Yes" in the space provided.

If cue enhancement is going to be provided by the trainer, the
vendor must know which objectives/exercises require cue enhance-

ment as well as what cues are to be enhanced.

Parameters: Enter a list of the objectives that require cue-en-
hancement and enter the cues which are to be enhanced. Also

specify if the enhancement of a particular cue is pre-programmed or
to be entered by the instructor. This information can be presented

in table form.
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OBJECTIVE CUE TO BE PRE-PROGRAMMED VALIDATE

NUMBER ENHANCED INPUT

Lessons Learned: This is a new requirement.

5.3 STUDENT STATION(S).

Rationale and Guidance: This subparagraph should only be com-

pleted if there is going to be a student station. Most trainers
have a student station and an instructor station. However there

is a trend to combine the student station and instructor station

into one station, from which both the instructor and student
conduct and participate in the training. It is not the intent of

this paragraph to force a particular configurition on the ISD
analyst. If the analyst decides to have only one station, then

paragraph 5.3 should be relabeled "STATION(S)" and subparagraph

5.3.1, subparagraph 5.3.2, paragraph 5.4, subparagraph 5.4.1, and

subparagraph 5.4.2 should be deleted. The relabeled paragraph 5.3
should then describe how the station is to look by listing the

controls that are to be located on that station.

Parameters: No blanks to be completed by ISD analyst.

Lessons Learned: None.

5.3.1 STUDENT STATION(S), NUMBER AND KIND.

Rationale and Guidance: The purpose of this subparagraph is to
Inform the vendor of the different kinds of student stations that

are requlred As well As the number of each kind that is required.

Most maintenance trainers have only one type or kind of student
station. however there may be instances when more than one kind is

required, e.g., when teams are required to complete a given task

each team member might have a different kind of student station.

Parameters: There are two blanks to be completed by the ISD

analyst.
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a. "There shall be kind(s) of student station(s)."

Enter tie number of kinds or types of student station(s).

b. "There shalt be of kind one, of kind two."

Enter the number of each kind; if more than two, continue the
sentence; e.g., of kind three,- etc.

Lessons Learned: None.

.3.2 STUDENT STATION: DISPLAYS, CONTROLS, AND INSTRUCTIONAL

EQt I PMENT.

Rationale and Guidance: The purpose of this subparagraph is to
list the displays, controls, etc. located on the student station.
If only one kind of student station is indicated in subparagraph
'.3.1 there is no need to list the same controls and displays
specified in subparagraph 4.2.2. However, if more than one type
or kind of student station is indicated you must list the displays
and controls that are to be on each individually.

If only one type or kind of student station is indicated, then
list only the instructional equipment that is to be part of the
student station.

Parameters: Enter display, controls, etc. located on each kind of
sttident station. Also enter any instructional equipment located
,n the student station. Consider the following instructional
-, i poent:

Slide projector (specify if random access is required).

Instructional communication system (e.g.,
stivdent-to-student or instructor-to-student. A

communication system will be needed if there is a high
noise level generated by the trainer).

CRT (cathode ray tude) to receive instruction or to receive
:iw,'mented feedback.

Keyboard (to enter responses).

Video playback unit (video disk or tape).

lessons Learned: None.
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5.4 1 NSTRIuCTi)R SAT I)N( ,).

Rationale and Guidance: This paragraph should only be completed

if there is going to be an instructor station.

Parameters: None, header paragraph only.

Lessons Learned: None.

.4.1 INSTRVCTOR STAIION(S), NUMBER AND KIND.

Rationale and Guidance: The purpose of this subparagraph is to

communicate to the vendor the number and kind of instructor

stations required. Usually only one kind of instructor station is

required.

Parameters: There are two blanks to be completed by the IS)
a n. i vst 

a. "There shall be kind(s) of instructor station(s)"

Enter the number of kinds of instructor stations.

h. "There shall be of kind one, of kind two."

Fnter the ntmber of each kind required; if more than two

cont ime the sentence; i.e., of kind three," etc.

Ie,,s ns Iearned: None.

,. i ,Vr STATIN( S) , DISPLAYS \ND CONTROLS.

Rationale and Guidance: The purpose of this subparagraph is to

-mnanicate to the vendor the displays and controls to be located
m the instructor station(s). If more than one instructor station

is specifitd in subparagraph 5.4.1a, then separately list the

displays and control, in each kind.

Parameters: Fnt r the displays and controls to be located on the

in-trtjctor st t',sslble items on the instructor station

Printer (specify speed and type; e.g., 30 characters per
scnrod, itapact , printer).

(RT (cathIlole ray tube).
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Keyboa rd.

* Computer/Processor.

• Slave displays and controls (displays and controls which

appear on the student station).

* Instructional feature controls (for a list of possible
controls see subparagraph 1.4, Definitions).

Lessons Learned: None.

6.) TRAINER CONF IGURATION.

titionale and Guidance: This is a header paragraph used only to

permit the user to locate the trainer configuration section of the

TEDIR specification.

Parameters: None.

Lessons Learned: None.

6.1 TRAINER CONFIGURATION, DESCRIPTION.

Rationale and Guidance: The purpose of this subparagraph is to

spec ify the content of the subparagraphs within this major

paragraph heading.

Parameters: N'one.

1,ssons Learned: None.

9.. <VIIJINFT TATI)N, INSTRUCTOR STATION RELATIONSHIPS.

Rationale and Guidance: The purpose of this subparagraph is to
specify the external and internal interfaces that are required to

intcrconnect the various stations with each other and/or the
facility. This subparagraph should only be completed if such

interfaces are known; i.e., if you have a certain configuration in

mi nd. There Is also an "Other" category which should be used to

sptcify unique relationships between the various components on the
t rainer.

Parameters: There are three blanks to be completed.

a. "Lxt,ruaI Jnterface
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b. lnternal Interface

'Lhen spec i fy ing t he in ter faces consider the following:

power interface with facility (just specIfy if needed,
not type).

• hydraulic interface with facility (just specify if
needed, not type).

* interface between instructor station and student
station (if known; t.g., interface between possible
computer and student station).

interface between student station and instructional
equipment such as a slide projector.

• interface with te.,t equipment and other support
equipment or tools.

* mechanical interface with facility.

computer equipment interface (e.g., interface with
printer, CRT, storage device, etc.).

c . othe r

Enter any other component relationships; e.g., the need to have
the student ;tation be visible from the instructor station so
students can be observed; the need to have a barrier between
two student stations; the need to have the instructor station
out of student view so ancillary cues are not easily detected
by the student.

Lessons Learned: Once the training equipment is designed any
interfaces affecting the facility must be communicated to the
facility manager so that he can assure that such interfaces are
ready when the training equipment is ready.

6. 3 OFIIER CONFIGURATION CONSIDERATIONS.

Rationale and Guidance: This subparagraph is reserved for any
other Information concerning the configuration of the trainer which
the ISD analyst wants to communicate to the vendor or Acquisition
Manager. This subparagraph should only be completed if the ISD
Analyst can derive any environmental restriction from the specified
(ts i gn.

Physi (at; I ze and dimensions.
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Suggested drawings of the maintenance trainer indicating
specific design or configuration requirements.

Parameters: Enter any other configuration information you want tocommunicate to the vendor or contractor and to the facility
manager.

Lessons Learned: If suggested drawings are included it should bemade clear that the drawings provided are only suggestions to thevendor and as such do not represent a requirement or a set of
requirements.
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